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In view of present-day knowledge, it 


may seem strange that, after the first 
Parsons commercial steam turbine was 
built in 1885 by Clarke, Chapman, Par- 


sons & Co., and was found to be, gener- 
ally speaking, a success (it was used for 
several years generating current for in- 
candescent electric-lamp manufacture), 
about six years elapsed before a condens- 
ing steam turbine was built. This latter 
machine, constructed in 1891 by C. A. 
Parsons & Co. for the Cambridge Elec- 
trical Supply the 
opinions of-its designers, that a turbine 


Company, confirmed 
could deal effectively with low-pressure 
steam; and the success of the steam tur- 
bine used in conjunction with a condenser 
was henceforth insured. 


R. 


M. 


sation and mechanical friction losses pro- 
duced in a piston engine with even a 
The fact is 
not so familiar to engineers as it ought to 
be, that at a pressure corresponding to 
a vacuum of 28.5 inches of mercury, with 
the barometer at 30 inches, a single pound 
of steam occupies a volume of 440 cubic 
feet. 


moderate steam expansion. 


UtiLizINGc Low-PRESSURE 
TURBINES 


GAIN IN 


The great amount of available energy 
in low-pressure steam has been shown in 
the number of AND 
THe ENGINEER and in the chart published 
with the March 16 number. 


February 2 PoWER 


Suppose, for 
example, that steam is supplied by the 


NEILS ON 


obtainable from the whole 
expansion from 170 to I, as given on the 
chart, and the 136,000 foot-pounds ob- 
tainable from the expansion to 


foot-pounds 


atmos- 
pheric pressure. A low-pressure recipro- 
cating engine has, as aforesaid, a very 
low efficiency, but a low-pressure turbine, 
excluding very small sizes, could give out 
foot- 
pounds available, and may, in fact, develop 


a large proportion of the 136,000 
a brake horsepower more than the high- 
pressure engine which with 
The 


ilerived by employing a low-pressure tur- 


supplies it 


exhaust steam. great gain to be 
bine to utilize the energy in exhaust steam 
will therefore be obvious. 

For example, several small reciprocating 


engines employed in a factory and aggre- 








FIG. I. PARSONS 


It is now well known that for utilizing 
the energy in steam at and below atmos- 
pheric pressure a turbine is much more 
efficient and, when its speed of rotation is 
not an objection, generally more conveni- 
ent than a piston engine. The reason for 
the greater efficiency of the turbine has 
already been many 
Suffice it here to say 


times explained. 
that it is due not 
so much to any virtue of the latter, as a 
turbine is not really an efficient machine 
for usefully expanding an elastic fluid, but 
to the impracticability of constructing a 
piston engine having a sufficiently large 
cylinder capacity to expand the steam to 
the large volume which corresponds to a 
high vacuum, not to mention the conden- 


LOW-PRESSURE 


fURBINE IN 
boilers at a pressure of 155 pounds per 
square inch above the atmosphere, that is, 
about 170 pounds absolute. If this steam 
is utilized in a noncondensing engine and 
expanded down to 15 pounds per square 
inch absolute, it from the 
chart referred to that 136,000 foot-pounds 
of work 


will be seen 


is obtainable under ideal condi- 
obtained is, of 
the exhaust from 


jhe noncondensing engine is utilized in a 


tions; the actual work 


course, less. If steam 
low-pressure engine exhausting at a pres- 
sure of one pound per square inch abso- 
lute, or about 28 inches of vacuum with 
the barometer at 30 inches, 114,000 foot- 
pounds of work is obtainable, this figure 
being the difference between the 250,000 
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gating 400 indicated horsepower may have 
a steam consumption of 35 pounds per 
indicated horsepower per hour, the total 
steam consumption being, therefore, 14,000 
pounds per hour. A low-pressure turbine 
utilizing their exhaust steam might easily 
develop 400 brake horsepower, which is 
more than the aggregate brake 
of the reciprocating engines. Of 


he se- 
power 
course, a_ turbine 
utilize all 
the boiler 


may very effectively 
the energy in the steam from 
to the condenser, but in many 
cases a reciprocating noncondensing en 
gine is already installed or is preferred 
to a turbine. 

The proposal to combine a high-pres- 


sure reciprocating engine with a low- 
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pressure steam turbine dates back at least 
as far as 1837, when a British patent was 
granted to James Caleb Anderson for such 
a combination. Anderson proposed to 
employ a turbine of the Hero type which 
would receive the steam exhausting from 
the reciprocating engine and drive onto 
the shaft of the latter by a belt. The 
combination was suggested by Mr. Par- 
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sons in the early days of the Parsons tur- 
bine, but it is only recently that the idea 
has been put into practice both on land 
and at sea. 


WHueErE TO USE A LOW-PRESSURE TURBINE 
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SECTIONAL ELEVATION OF A PARSONS MARINE 
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have already been installed and it is de- 
sired to make use of their exhaust steam. 

Examples of the first set are the pro- 
pelling machinery of the British torpedo- 
boat destroyer “Velox” and of the mer- 
chant steamer “Otaki” built by William 
Denny & Bros. In the “Velox” there are 


two high-pressure and two low-pressure 
of triple- 


steam turbines and two _ sets 
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turbines in this case allowing of lower 
blade velocities and hence of lower pro- 
peller speeds. The reciprocating engines 
drive onto shafts which are in line with, 
and are coupled to, two of the turbine 
shafts at cruising speeds, being uncoupled 
at high speeds. 

In the “Otaki,” in which the maximum 
speed is only about 15 knots, two sets of 
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STEAM TURBINE (LOW-PRESSURE AND ASTERN TURBINES IN ONE CASING) 


triple-expansion reciprocating engines are 
employed and are run under all condi- 
tions. Normally these engines, each of 
which drives a wing shaft, exhaust into a 
single low-pressure turbine which alone 
drives a central shaft. When manceuver- 
ing or reversing the vessel, this turbine is 
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FIG. 3. SECTIONAL ELEVATION OF BROWN- BOVERI MIXED-PRESSURE STEAM TURBINE 


vantage be combined with a piston engine 
in two sets of cases: , 

1—In a new installation when it is 
thought desirable on account of economy 
or for other reasons to employ a piston 
engine for the first portion of the expan- 
sion of the steam, and when the con- 
ditions of working allow of a turbine be- 
ing employed to complete the expansion. 

2—When noncondensing piston engines 


expansion reciprocating engines. At full 
power the reciprocating engines are not 
used, the live steam being divided between 
the high-pressure turbines and exhausting 
from each of these into.a low-pressure 
turbine. At cruising speeds, however, the 
steam is first supplied to the reciprocat- 
ing engines, then to the high-pressure tur- 
bines and then to the low-pressure ma- 
chines, the less ratio of expansion in the 


cut out and the reciprocating engines ex- 
haust direct to the condenser. The trials 
of the vessel, conducted at the end of Oc- 
tober and beginning of November of last 
year, showed that the arrangement was 
conducive to economy; and similar in- 
stallations will probably be repeated on 
other vessels intended to make long voy- 
ages at moderate speed with one filling of 
the bunkers. The ratio of the importance 
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of economy to weight of machinery varies, 
of course, in vessels of different classes 
and reaches its maximum in the class 
above mentioned. 

The writer is not aware of any land in. 
stallations in which high-pressure piston 
engines and low-pressure turbines have 
been put down at the same time to work 
in conjunction with each other, but such 


installations will probably be fairly com- 





FIG. 4. 
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mon in a few years, especially in cases 
where a reciprocating engine has, or is 
considered to have, advantages over a tur- 
bine other than in economy, for 
example, in the driving of rolling mills at 
steel works or for winding purposes at 
collieries. 

As previously stated, the second case 
where low-pressure turbines are employed 
is with piston engines which have already 
been working noncondensing and it has 


say, 


Mountings for Fill- 
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been decided at a later date to make use 
of their exhaust a turbine in- 
stead of wasting it or using it for heat- 
ing purposes. A considerable number of 
low-pressure turbines have been laid down 
during the last few years for this pur- 
pose chiefly at collieries and steel works, 


steam in 


the turbines, as a rule, being employed to 
drive electric generators and the electric 
energy utilized for lighting or power pur- 
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utilizing the electric energy obtained from 
supplying the whole or greater part of 
the exhausted from noncon- 
densing engines to a low-pressure turbine. 


steam now 
In many cases the exhaust steam is util- 
extent for 
various purposes, but the total value ob- 
tained from it is small. 

Low-pressure turbines are also being 


ized at present to a certain 


installed in electric-power stations which 


I000-KILOWATT MIXED-PRESSURE TURBINE AT BOLCKOW, VAUGHAN & CO., STEEL WORKS, SOUTH BANK, MIDDLESBORO 
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The 


steam now being wasted gives promise of 


poses. great amount of exhaust 
the present number of low-pressure tur- 
bines being increased tenfold in a very 
short time. In collieries alone. there is a 
great field for the employment of these 
machines, and from the remarks gleaned 
by the writer from colliery managers and 
engineers during a recent visit to several 
of the Fifeshire collieries, there would 
appear to be no difficulty in advantageously 


have heretofore been run noncondensing, 
but where the advantage of utilizing the 
exhaust steam to drive low-pressure tur- 
bines has been appreciated and where the 
installation and running of such machines 
with the necessary condensing plant has 
the 
McDonald road power station of the cor- 


been practicable. For example, at 


poration of Edinburgh, Scotland, steam 
turbines have recently been installed to 
receive and usefully employ the steam 








exhausting from reciprocating engines, 
and the same thing has been done at the 
Grove road station of the Central Elec- 
tric Supply Company, London. In Edin- 
burgh the difficulty of getting condensing 
water has been satisfactorily overcome by 
using city sewage water, although not 
without some trouble as regards the sur- 


face condensers. 
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duced in pressure by a reducing valve to 
atmospheric or whatever other pressure 
the turbine is built for. If a suitable re- 


ducing valve is employed, this plan is 
satisfactory when economy of steam is of 
little importance, and economy will be of 
comparatively litthke moment if the inter- 
vals of stoppage or insufficiency of the ex- 
haust-steam supply aggregate only a small 























FIG. 7. 


500-KILOWATT LOW-PRESSURE TURBINE AT STEEL COM- 


PANY OF SCOTLAND’S HILLSIDE WORKS 


Fig. 1 shows an exhaust-steam turbine 
built by C. A. Parsons & Co., Newcastle- 
on-Tyne, England, for John Brown & 
Co.’s Sheffield works. The turbine is fed 
by steam from a blowing engine in an ad- 
joining building, and drives a continuous- 
current dynamo of 316 kilowatts capacity 
at 220 volts. The makers give the steam 
consumption on test as 40.83 pounds per 
kilowatt-hour, the steam being supplied 
at atmospheric pressure, and the vacuum, 
corrected for a 30-inch barometer, being 
27.36 inches. 


INTERMITTENT SUPPLY OF EXHAUST STEAM 

It often occurs that the supply of ex- 
haust steam to a low-pressure turbine may 
fail while the services of the latter ma- 
chine are required. For example, the 
reciprocating engine or engines supplying 
the exhaust steam may be stopped at meal 
hours, while the load on the turbine may 
be unchanged or only reduced at these 
times; or the reciprocating engines may 
be employed on intermittent work, as in 
the driving of rolling mills in steel works; 
or the exhaust steam may be obtained 
from hammers or other machines irregu- 
larly employed, and the turbine be utilized 
to drive an electric generator supplying 
current for purposes quite irrespective of 
the source of exhaust steam. 

As this problem of keeping going when 
there is no exhaust steam occurs in the 
majority of when exhaust-steam 
turbines can advantageously be installed 
to take steam from existing engines, it 
is desirable to 


cases 


considerable 
attention to the point. The simplest means 
of solving the problem consists in run- 
ning a live-steam pipe to the turbine and 
supplying the latter with live steam re- 


give some 
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yearly duration, or generally when econ- 
omy is of importance, this live-steam-at- 
reduced-pressure scheme is not to be 
recommended. 

It may be interesting to investigate this 
loss of economy, not only for the benefit 
of the academician, but in order that the 
practical man may have a_ sufficiently 
clear idea on the subject in order to be 
able to decide in any case as to whether 
this simple means of solving the problem 
can be tolerated. 


Loss or AVAILABLE ENERGY IN PASSING 
STEAM THROUGH REDUCING VALVE 
When steam expands without doing 


work, its intrinsic energy must remain 
constant. This is really a truism—if the 
steam gives up no energy, its store of 
energy must be unaltered. The purpose 
of a reducing valve being to reduce the 
pressure of the steam without allowing the 
latter to do work—although no reducing 
valve is quite perfect in this respect—it 
follows that the total heat of dry-saturated 
steam when passed through a reducing 
valve should remain 
the pressure falls. 


although 
Consequently at the 


constant, 
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yearly amount. There will usually, but 
not always, be no difficulty in obtaining 
sufficient live steam for the turbine at 
these times as the engines normally tak- 
ing steam and exhausting to the turbine 
will either not be running at all or else 
running at less than normal power. When, 
however, the periods of shortage of ex- 
haust considerable 


steam aggregate a 


ACCUMULATOR AT THE HILLSIDE WORKS OF 


THE STEEL COMPANY OF SCOTLAND 
lower or final pressure the steam is super 
heated. For example, take the case o 
saturated steam at 150 pounds per squar 
inch gage pressure reduced to atmospheric 
pressure; the total heat of saturated stean 
at 150 pounds is 1194 B.t.u. reckoned fron 
water at 32 Fahrenheit. The 
total heat of the reduced steam should be 
the same; saturated steam at 


degrees 


and, as 
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atmospheric pressure has a total heat of 
i147 B.t.u., the additional heat energy, 
viz., 47 B.t.u., must be accounted for by 
superheat. 

Taking the value of the specific heat at 
atmospheric pressure and between the lim- 
its of.temperature in question as 0.47 (it 
is greater than this at hicher pressures) 
the superheat must be 47 ~ 0.47 = 100 
Fahrenheit, the temperature of 
the reduced 


212 + 


degrees 


steam being, therefore, 
100 = 312 degrees Fahrenheit, as 
against a temperature of 366 in the case 
of the steam. The 


steam at the lower pressure has, due to 


original saturated 
this superheat, the same intrinsic energy 
as it initially pessessed; and, if expanded, 
doiny work and without receiving or giv- 
ing up heat as heat, down te zero pres- 
sure, would perform exactly the same 
amount of work as could be obtained from 
it in its initial state. It is, however, im- 
pessible to expand to zero pressure in 
any engine whatever, and with expansion 
to any practical pressure, say even to 
one-half pound per square inch absolute, 
the work obtained from the low-pressure 
superheated steam is less than that ob- 
tained from the high-pressure saturated 
steam. This can be seen in an entropy 
temperature diagram; it can also be seen 
by drawing ideal indicator diagrams for 
the two cases and measuring and com- 
paring the areas. 

An example of the loss of available 
energy by passing the steam through a 
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reduced to atmospheric pressure in a re- 
ducing valve, its available energy is very 
much less. Saturated atmos 
pheric pressure, say 15 pounds absolute, 


steam at 


would have an available energy of 131,500 
foot-pounds; and the additional available 
energy due to the superheat can be calcu- 
lated to be 7200 foot-pounds, taking the 
same value for the specific heat of steam 
Hence the total 
available energy in the superheated low- 


as before, viz., 0.47. 


pressure steam would be 131,500-+ 7200 = 
138,700 foot-pounds, which is only about 
55 per cent. of the available energy in the 


until, with a zero vacuum, there would be 
no available energy in the low-pressure 
steam. Moreover, the greater the initial 
steam pressure, the greater will be the 
loss of available energy by the pressure- 
reducing process. 

It should be noted that, if the steam is 
wet when it reaches the reducing valve, 
some of the heat which would otherwise 
be used to superheat the steam will be 
expended in drying it or, what comes to 
the same thing, the steam after being 
superheated by the drop in pressure will 


lose some of its superheat in evaporating 
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FIG, 9. REACTION TURBINE, 





FIG. 10. RATEAU TURBINE AND ALTERNATOR AT BARBER, WALKER & CO.’S BENTLEY COLLIERY 


reducing valve may be instructive. It 
was stated toward the beginning of this 
article and can be seen in the energy 
charts before referred to, that the availa- 
ble energy in saturated steam expanding 
from 170 pounds per square inch absolute 
to one pound per square inch absolute is 
250,000 foot-pounds. If the steam is first 


Although 


turbine ex 


high-pressure saturated steam. 
the vacuum at which the 
hausts can exercise no influence on the 
action of the reducing valve, the available 
energy in the reduced steam depends on 
the vacuum, and hence the poorer the 
vacuum the greater will be the loss of 
available energy in the reducing valve, 


WITH COVER REMOVED 


the water. The result will be that the 
steam will be less superheated than would 
otherwise be the case, but there will be 
more steam. 


show the wastefulness of employing high 


Enough has been said to 


pressure steam in a low-pressure turbine 
and enough also to enable it to be de 
termined when such a course of action is 
justifiable. 


PREFERABLE TO 
VALVE 


TURBINE 
REDUCING 


HIGH-PRESSURE 


To allow high-pressure steam to be eco- 


nomically emploved when the exhaust 
steam supply fails or is insufficient, it is 
now common practice to provide an 
auxiliary high-pressure turbine which re 
ceives the live steam (no reducing valve 
being employed) and, after expanding it 
to about atmospheric pressure, according 
to the conditions of the case, exhausts to 
the low-pressure turbine. It is usual to 
place this high-pressure turbine in axial 
alinement with the low-pressure machine 
and either in the same casing or in a sepa- 
rate casing and to allow it to rotate idly, 
driven by the low-pressure machine when 
no high-pressure steam is being used. 
There is a small amount of frictional drag 
due to this idle running, but the arrange- 
ment is simple, convenient and not costly. 
Such an often called 


a mixed-pressure turbine. The auxiliary 


arrangement is 


high-pressure machine, although of some- 
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FIG. II. LENZ 740-HORSEPOWER EXHAUST-STEAM TURBINE FIG, 12. 


where about half the power of the low- 
pressure machine so that in conjunction 
with the latter it can give full power with 
live steam only, can be made of much 
less than half the size of the low-pres- 
sure turbine, not only on account of the 
less specific volume of the steam at the 
higher pressure, but because of the fact 
that to produce a given power with high- 
pressure steam will require only about 
half the weight of steam that will be 
called for if low-pressure steam is em- 
ployed. The increase in cost of a mixed- 
pressure turbine over a_ simple-pressure 
turbine is in Europe about 15 to 25 per 
cent. 


MIXED-PRESSURE TURBINES 

Fig. 3 shows the Brown-Boveri ar- 
rangement of low-pressure turbine with 
auxiliary high-pressure end. High-pres- 
sure live steam when required is admitted 
by the automatic valve shown at the left 
of the figure and, after expanding in the 
high-pressure buckets to about atmos- 
pheric pressure, proceeds to the low-pres- 
sure part of the machine which is ar- 
ranged on the double-flow principle, the 





steam passing from both ends toward the 
center. 

The exhaust steam gains admission to 
the machine by way of a balanced valve, 
similar to that which admits the live 
steam, and proceeds along the passages 
shown to the two ends of the low-pressure 
turbine; these passages also serve to con- 
duc: the exhaust from the high-pressure 
machine to the remote end of the low- 
pressure turbine. The high- and low- 
pressure admission valves are controlled 
by a joint automatic oil-operated control 
mechanism. The turbine 
being of the single-flow type requires a 
balance piston of dummy rings, but the 
double-flow low-pressure blades are self- 
balancing. 

Fig. 4 shows a_ 1000-kilowatt Rateau 
mixed-pressure turbine direct-coupled to 


high-pressure 


an electric generator. This, the writer 
believes, was the first mixed-pressure tur- 
bine to be put to work in Great Britain. 
It is installed at the steel works of 
Bolckow, Vaughan & Co., near Mid- 
dlesboro. It will be seen that there is 
only one comparatively short cylindrical 
casing which includes both the high- and 
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the low-pressure blades. This is accord- 
ing to standard practice with Rateau tur- 


bines, and makes a very compact machine. 


THe REGENERATIVE HEAT ACCUMULATOR 

It frequently happens that the hourly 
supply of exhaust steam is equal to the 
hourly consumption of a low-pressure tur- 
bine to give the power required, but that 
the exhaust steam supply is irregular, 
owing either to the intermittent running 
of the high-pressure engine or engines 
supplying the steam or to the engine being 
of a very slow-running nature such as is 
sometimes employed for pumping pur- 
poses; or it may be desired to utilize this 
irregular supply of exhaust steam to the 
best advantage, but not to expend live 
steam except on infrequent occasions; or 
it may be advantageous to steady the ex- 
haust steam supply even if live steam is 
frequently used as an auxiliary. Especi- 
ally is this the case with winding engines 
at mines and rolling-mill engines at steel 


works, where the stoppages in the supply 
of exhaust steam are frequent but short. 

To steady the supply of exhaust steam 
approximately 


and enable an constant 








FIG. 13. GOETTELBORN 525-HORSEPOWER EXHAUST-STEAM TURBINE FIG. 14. 
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stream to be obtained even if the supply 
-ompletely stops for short intervals of 
time, Professor Rateau several years ago 
brought out a regenerative heat accumu- 
lator which consists in a heat-storage 
reservoir in which the exhaust steam, 
when in excess of the demand, is con- 
densed and in which the water 
evaporated when the exhaust-steam sup- 
ply fails or is insufficient. 

The two essentials of such an accumula- 
tor are that it shall contain a sufficient 
mass of some material to store the re- 
quired amount of heat, and that there 
shall be a sufficient water surface or suffi- 
cient circulation to allow of the necessary 
rate of evaporation being obtained when 
required without an undue fall in tem- 


is re- 


perature. Water is usually the most suita- 
ble accumulator of heat, and the accumu- 
lators generally employed consist of steel 
cylinders containing water. Several modi- 
fications are in use. A satisfactory ar- 
rangement of Rateau accumulator is that 
shown in Figs. 5 and 6. The exhaust 
steam enters the apparatus by the steam 
inlet shown, which divides into two 
branches which respectively feed the two 
distributing pipes, which in turn supply 
the steam each to a row of oval circulat- 
ing tubes. The accumulator is divided 
into two chambers, each of which contains 
six of these oval circulating tubes. Each 
tube is perforated along one side, and the 
steam escapes through the perforations 
and blows up through the water in the 
chamber, thus acting to circulate the 
water. Each chamber contains both steam 
and water, the normal water level being 
just above the top of the oval tubes. The 
steam space in the lower chamber_com- 
municates with that in the upper chamber 
by four vertical ducts, which serve tor 
the discharge of the steam from the lower 
chamber. The outlet for both 
chambers is by way of the dome shown at 
the left hand of Fig. 5. 

These accumulators work automatically. 


steam 


When there is an excess of exhaust steam, 
that is, when more steam is entering the 
accumulator than is being taken by the 
turbine, the pressure rises. The boiling 
point, being dependent on the pressure, 
must rise also, and consequently water 
can exist in the accumulator at a_ higher 
temperature. The water already in the 
accumulator forming the storage material 
absorbs heat from the steam, which the 
latter gives up by in part condensing on 
the surface of the water, as, due to the 
rise in the pressure of the steam, the 
The un- 
on to the 


water is a few degrees colder. 
condensed steam passes low- 
pressure turbine. 

When the steam supply stops or is in- 
sufficient, the pressure in the accumulator 
falls, owing to the constant demands of 
the turbine, and, the boiling point falling 
in consequence, the water in the accumu- 
lator 

The 


in part evaporates. 


exhaust-steam water is used as 
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the storage material, but the amount of 
water deposited in the accumulator during 
a period of excess is only a small per- 
centage of the average amount in the 
accumulator. This is necessarily the case 
as each pound of water evaporated takes 
about 1000 B.t.u. from the remaining 
water in the accumulator, and the tem- 
perature of the latter cannot be allowed 
to vary more than a few degrees or there 
would be an inconvenient amount of 
variation in the pressure of the steam sup- 
plied to the turbine. For example, a fall 
in temperature from 213 to 206 degrees 
Fahrenheit means a fall in pressure from 
15 pounds to 13 pounds per square inch 
absolute. 

Of late years these steam accumulators 
have been installed in considerable num- 
bers in Europe, and it has come to be con- 
sidered standard practice to provide a 
steam accumulator whenever a low-pres- 
sure turbine is installed to use the steam 
exhausting from one or more 
densing engines which are irregular in 
their running or in their 
sumption. 


noncon- 


steam con- 


LIMITATIONS OF ACCUMULATORS 

These accumulators are, however, suita- 
ble only for smoothing out inequalities of 
steam supply of short duration. They are 
very suitable in the case of a noncondens- 
ing engine which runs for a minute or 
part of a minute and stops for an equal 
period, but they would not be suitable in 
the case of a stoppage or serious diminu- 
tion of steam supply of several minutes. 
This is on account of the great size that 
would be required to store heat for any- 
thing more than a short period. This will 
be appreciated when it is noted that to 
evaporate one pound of water at atmos- 
pheric pressure requires 966 B.t.u., which 
means lowering the temperature of 966 
pounds of water in the accumulator 1 de- 
gree Fahrenheit. To evaporate 10 pounds 
of water per second, which is about the 
consumption of a 1000-kilowatt turbine 
(the exact figure depending on the vac- 
uum, type of ete.), therefore, 
requires the lowering of the temperature 
of 9660 pounds of water one degree or 
96,600 pounds one-tenth of a degree. This 


machine, 


is the drop in temperature in one second 
and is at the rate of 6 degrees per min- 
ute. It will thus be seen that an accumu- 
lator holding nearly 100,000 pounds of 
water cannot sustain the demands of a 
1000-kilowatt turbine for long without a 
serious fall in temperature and hence fall 
in pressure of the steam. 

To give an idea of the size of accumu- 
lators actually in use it may be said that 
the accumulator at the Hallside works 
(at Newton, Lanarkshire) of the Steel 
Company of Scotland consists of a cylin- 
der 34 feet long and 11 feet 6 inches in 
It is shown in Fig. 8 and is of 


diameter. 
the type illustrated in Figs. 5 and 6. The 
accumulator acts in conjunction with two 


N 


low-pressure Rateau turbines 
about 600 brake horsepower. 

Three accumulators of a slightly differ- 
ent design, but acting in substantially the 
same manner are installed at the Auck 
land Park colliery, Bishop Auckland, 
County Durham, England, and are each 
about 7 feet in diameter and 30 feet in 
length. These accumulators draw steam 
from a considerable number of noncon- 
densing engines and were designed to 
supply during engine stops of small dura. 
tion sufficient steam to generate 1000 kilo- 
watts. 


each of 


Cost oF ACCUMULATOR AND Low-prRESSURE 
TURBINE 

The cost of accumulators varies con- 
siderably according to the length of period 
to be bridged over and other conditions; 
they can be obtained for a less price now, 
for the same capacity, than was the case 
a few years ago. To give an idea of cost, 
an accumulator suitable for a 500-kilowatt 
low-pressure turbine and able to bridge 
over periods of total stoppage of exhaust 
steam of one minute to 114 minutes would 
probably cost in Great Britain about $5000 
to $7500. turbines cost 
about $15 to $20 per kilowatt, and mixed- 
pressure turbines about 15 to 25 per cent. 
more. 


Low-pressure 


To show how much attention is now 
being given in Europe to the utilizing of 
low-pressure steam for power purposes, 
it may be mentioned that one firm of tur- 
bine manufacturers in Great Britain, and 
not the first on the field in exhaust-steam 
utilization, has already delivered or has 
on order It mixed-pressure and = an 
equal number of low-pressure turbines, 
aggregating 9300 kilowatts; 
and one large firm on the continent of 
Europe at the end of 1908 had already 
built or had on 


the whole 


order 11 mixed-pres- 
sure or low-pressure machines aggregat- 
These do not in- 
clude turbines for ship propulsion. 


ing 9700 horsepower. 





The Santa Fe Railway Company pro 
to electrify the line Raton 
Pass, thirty-eight miles, between Trinidad, 
Colo., and Raton, N. M., in which event 
15,000 clectric horsepower will be re 
quired for twenty-four hours’ consump- 
tion in hauling freight and passenger trains 
through the Rocky Mountains. The 
from steam to electricity will 
invelve an expenditure of about $1,500,- 
099, and J. J. Henry, president of the 
Southern Colorado Power and Railroad 
Company, of Trinidad, will figure with the 
Santa Fe officials on a contract to do 
the work. 


poses over 


change 





stated to be 
considering the advisability of electrifying 
the Central Pacific, Oregon Short 
and San Pedro. 


llarriman engineers are 


Line 
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Experimenting with Fuel Oil 





By R. Renton HInp 





The Hawaiian Electric Company, Hono- 
lulu, H. T., is effecting a saving of nearly 
10 per cent. in fuel consumption as a re- 
sult of consistent experimenting with fuel 
oil under water-tube boilers. The boiler 
plant consists of two 300-horsepower Stir- 
ling boilers and three Heine boilers of the 
same unit capacity arranged in separate 
batteries. The former were installed about 
eight years ago and the latter in 1896. 
Both sets burned coal up to four years 
ago, at which time change was made to 
oil. 

The Stirling people recommended no 
particular change in the setting beyond 
the laying of a few bricks on the grates, 
but it soon became evident, from the un- 
satisfactory results that were obtained at 
the outset, 
sary. 


that some change was neces- 
The first step in the experimental 
stage was to remove the arch from over 
the bars and the result was so encouraging 
that further changes were made both in 
the feeding of the oil and in the admis- 
sion of air to the furnace. The burner 
(Witt’s “Little Giant’) was inclined at 
an angle of about 45 degrees and air was 
admitted at the base of the flame, 1, Fig. 
1, and at B. After these changes were 
made there was a marked 
fuel consumption and _ perfect 
tion was obtained. 

In a number of oil-burning plants the 
writer has noticed puffs of densely black 
smoke emitted at intervals from the stack 
and this condition is due, 
among other causes, to the condition of 


decrease in 
combus- 


undesirable 
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The standard oil-burning plant contains 
an oil pump, usually a duplex, set upon 
a stand and connected in duplicate with 
another of the same size, the latter to be 
used in case of emergency, the exhaust 
connections of both being led into a small 
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at a temperature of about 100 degrees 
Fahrenheit. This company, while using 
the pump system, does not make use of 
the exhaust heating apparatus previous 
to the entering of the oil into the fur- 
naces, for it appears that the gradual 





FIG. 

















) 


























7 


Yyyy Mss, 








LWW 











y YY) _ 

Xs Sate 

s SS NON HHHH NOH SN WCCR! N SSO SSN 
FIG. 

the oil upon entering the burners. This 


appears to be in line with experience of 
the Hawiian Electric Company, for a 
change in the method of heating the oil 
previous to its entering the burners aided 
the combustion. 
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oil heater fastened to the under side of 
the stand. 
the outfit. 
system, 
will not 
oil under 


A pump governor completes 
In lieu of a gravity feed 
which the insurance companies 
allow, the pump maintains the 
a pressure at the burners and 
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heating of the oil in mass in the heater 
tank results in the reaction of a gas which 
causes the oil to be delivered from the 
burners in a series of puffs, forming a 
detriment to good combustion. Instead, 
the oil is delivered to the burners cold 
and is here met by a jet 
steam. At C, Fig. 
shown in 


of superheated 
I, this steam pipe is 
cross-section, having been led 
around the furnace under the direct ac- 
tion of the flames. 


CHANGING THE SETTINGS 

While the Stirling boilers offered no 
especial difficulties in the attempt at im- 
provement in their steaming qualities, the 
Heine battery presented no small problem 
to those who had charge of the work of 
making changes. While this type of boil- 
er setting gave admirable results with 
coal as a fuel, the combustion chamber 
proved to be too small for the prope 
burning of oil. Acting upon the exper 
ence gained from changes made in tl 
Stirling, the first step was to cover tl 
grate bars with brick as befor 
Then the bridgewall was removed, re 
sulting in a slight improvement in effi 
ciency. The grate bars were next lowered 


loose 





i ected " ” 
seit es Sit na ial 


aes 


a 


nines i tt se ea ATES OE Ai 





pare saan aia etnNn ab dee 


ts taal rt nes re 


bated 


July 6, 1909. 


and, as in the case of the Stirling, a 
secondary admission of air was made 
where the bridgewall had been located. 
This change was unsatisfactory, for the 
flames had a tendency to roll around in 
the combustion chamber. Next, the fur- 
nace floor was lowered to that of the ash- 
pit in order to get more combustion room, 
the grates were removed and air admitted 
at the front of the furnace. Considerable 
improvement was effected by this change, 
but it was thought better to preheat-the 
air before its admission to the furnace. 
To this end the furnace floor was con- 
structed as shown in Fig. 2, the air pass- 
ing from the front of the furnace to the 
rear and back again. Further improve- 
ment was noted, but the side walls were 
soon burned out and to remedy this the 
cold air was led through a passageway 
through the side walls to the rear of the 
boilers and thence back under the floor, 
as before, to the furnace. 

As a rule there is a roaring noise com- 
mon to most furnaces but 
in this plant combustion is effected with- 
out this objectionable feature and instead 
of a white, blinding flame one is  sur- 
prised to see the flames a bright red, mov- 
ing slowly through the tiers of tubes. 


oil-burning 


FLUE-DAMPER REGULATION 


Flue-damper regulation is used entirely, 
rather than the more common system of 
air regulation by means of the ashpit 
doors, and this seems to be reasonable 
enough when it is considered that fuel oil 
creates its own draft and the opening or 
closing of the flue dampers merely serves 
the purpose of accelerating or retarding 
the speed of the flames in their passage 
from combustion chamber to flue. 

As the two batteries draw their oil 
supply from the same source no attempt 
has been made to test the relative merits 
of the two types of boiler in use but the 
following figures, taken from the “log,” 
give one an idea of what is being done 
under actual conditions: On Decemper 
16 of last year, 425.936 pounds of water 
was evaporated, at the 
98 barrels (32,928 pounds) of Coalinga 
(Monterey county, Cal.) oil. The 
calorific value of this oil is about 18,590 
B.t.u. per pound and at this figure the 
eficiency of the boilers is a little over 70 
per cent. 

Summing up, therefore, it would seem 
that the experiments brought out the fol- 
lowing facts: 

Secondary air admission is only permis- 
sible where the combustion chamber is of 
ample proportions. 

As in the case of coal, preheated air is 
an aid to more complete combustion. 

Stack-damper regulation is preferable 
o air regulation. 

The quieter the fire the more complete 
“he combustion. 

The heating of the oil at the moment 
of its emmision from the burner by the 
use of superheated steam is preferable to 


expenditure of 
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the heating of the oil before its entrance 
to the furnaces. 

The writer is indebted to O. R. Wil- 
liams, chief engineer of the Hawaiian 
Electric Company, for the facts given 
herewith and to the management for per- 
mission to publish them. 





The Problem of a Vacuum Bottle 


By C. M. Ripiey 


Hlow many of us read the advertise- 
ments, “Keeps Liquids Hot for One Day 
and Cold for Three Days” 
pearing “in ‘the street 
magazines ? 
to* think 
ence ? 


that are ap- 
cars and in our 
How many of us ever stop 
what law this differ- 
I recently called at the sales of- 
fice of one of these vacuum-bottle com- 
panies, and think that the conversation 
that’ follows should ix 


governs 


‘nade part of con- 
temporaneous “engineering” literature. 
Inquisitive Caller: Why is it your bot- 
tle doesn’t keep liquids hot as long as 
it will keep them cold? 
Vacuum “Expert:” Why that’s easy. 
Heat travels faster than cold. 


Ing. Caller: You mean the heat will 


travel outwardly from the bottle more 
rapidly than the cold will travel out- 
wardly? 

Vac. Expert: Exactly sir. Exactly. 


Ing. Caller: 
sence of heat. 


But cold is simply the ab- 
It seems to me that they 
would both travel at the same speed. 
Vac. Expert: Oh no. Heat waves are 
always more rapid than cold waves. 
Ing. Caller: 
stand you, 


Now let's see if I under- 
Say we have a bottle of your 
vacuum type, filled with ice water. You 
say that this will stay cold for three days. 
In order for it to get warm, the heat 
from the air must travel inwardly to the 
ice water. This you say takes three days. 
Vac. Expert: 
Inq. Caller: 
in one of 


Yes that’s right. 
Now if we had hot liquid 
your bottles, the cold must 
travel inwardly in order to cool it off. 
This you that 
right ? 


say takes one day. Is 


Vac. Expert: That's the idea, old man. 

Ing. Caller: Well then, if the cold can 
do in ene day what it takes three days 
-for the heat to do, it seems to me that 
cold must travel three times as fast as 
heat, although vou say that heat travels 
faster than cold. 

Vac. Expert: Well, er, that is, you 
see, heat travels out faster than it travels 


in, but cold travels in faster than it 
travels out. 
Ing. Caller: Ummmmm. That’s queer, 


isn't it? And yet it seems to me that as 
the heat travels out the cold must travel 
in at exactly the same speed, just as when 
the sun rises, the dark travels away just 
as fast as the light travels toward us. I 
always thought that heat and cold were 


9 
to each other exactly what light and 
darkness are to each other. 

Vac. Expert: Well, my friend, I'm 
sorry I can't make you see this. But it's 
a fact just the same that heat will 
travel faster than cold. 

Ing. Caller: 
outwardly ? 

Vac. Expert 
sion) : 


Which way, inwardly or 


(with a bored expres- 
Why anyway, either way. ‘That 
is a fixed law among the scientists. 

Ing. Caller: But if the cold will get 
into the bottle in one day, and it takes 
three days for the heat to get in, I can't 
quite understaad. 

Vac. (very much annoyed): 
That was just a slip of the tongue; cold 
does travel faster than heat 
me. 


expert 
That's one on 


Inq. Caller: Bus: the heat will travel 
out of tie bottle in one day and it takes 
three days for the cold to travel out of 
the bottle. So when you think about it 
that way 1t seems that after all the heat 
travels taster than the cold. 

Vac. Expert annoyed) : 
Well you see Now, really, 
I've only Deen in this business for four 
days, and “Il cail in our shop superintend- 
ent who 1: really ine father of the vacuum 
bottle. — ( button. Mr. 
enters.) Now Mr. Buzz will you please 
explain to 


(very much 
it depends. 


*resses a 3uzz 
his gentleman the real scien- 
tific reason for the fact that our wonder- 
ful bottle will keep a liquid cold three 
times as long as it will keep it hot? 

Mr. Buzz: Ahh! Um! I should be 
glad to, sir. You see in 1873 when I first 
broveht out this wonderful invention, | 
was confronted witu a very difficult prob- 
That mint‘e 
margin of sealed cortact between the in 
ner bottle and the bottle, besides 
the tiny platinum contact to the bottom, the 


lem © thermodynamics. 
outer 


radiation from which is practically neg- 
ligible, coupled with the peculiar effect 
which light brings to bear upon the ques- 
tion of heat radiation, led me to a most 
exhaustive study of molecular action and 
a practical application of Dewar's flask. 
You see, my dear sir, 

Ing. Caller 


does it 


(interrupting): But 
cold than it 


why 


stay longer stays 


hot? I want to know why, if you can 
tell me. 
Mr. Buzz: Well, in the first place, we 


will start with the fixed and fundamental 
law that heat travels faster than cold— 

Inq. Caller: thank 
Good afternoon. 


Gentlemen, you. 


CHAPTER 2 

that evening, I got out 
my pencil and paper and figured what 
the normal temperature would be, and 
how far from the normal a_ hot liquid 
would be in winter as compared with a 
cold liquid in summer. In 
Fahrenheit scale, I 


In my room 


using the. 


could see no reason 
for the great variation in the length of 
In using the Centigrade scale, I 
came nearer being able to explain the 


time. 
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phenomenon. But I am still almost as 
unsatisfied with my attempts as I was with 
the elaborate and involved explanations 
of the patient, “vacuum expert” and the 
bombastic Mr. Buzz. 

It might be a good advertising scheme 
for some vacuum-bottle manufacturer to 
offer a prize bottle to each competitor in 
a “guessing contest.” I am hoping some 
of the readers of this paper will be able 
to enlighten me better than either the 
“father of the vacuum bottle” or his 
four-day-old “vacuum expert,” as he first 
termed himself. 





Graphite for Lubrication 





The advantages possessed by graphite 
for lubrication are well recognized. Used 
either with oil or by itself, loose or in 
various alloys and compositions, it has 
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flake variety that the flakes are of such 
microscopic thinness that they work them- 
selves into the bearing and coat it much as 
would minute particles of gold leaf, that if 
crushing and grinding is necessary the 
graphite gets it in the bearing. Certainly 
a bearing which has been treated for any 
considerable length of time with either 
form of graphite presents a firm, smooth 
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efficiency in 
too many places to need to have its ad- 
vantages further questioned or urged. 
Sut there are two kinds of graphite 
upon the market, the flake and the finely 
powdered, or amorphous, and there is a 
continual argument as to which is the bet- 
ter. The advocates of the fine, floury, 
amorphous sort argue that friction, be- 
ing due to the interlocking or 
ment of the minute rugositics of the sur- 


proved its usefulness and 


engage- 


faces, will be best reduced by the use of 
the finest material which, on account of 
its fineness, can pack itself into the min- 
ute cavities of the bearing and reduce it 
all to one level, 
show that graphite in this form is ad- 


slippery plane. They 
hesive, that when a pinch of it is rubbed 
between the fingers it covers them with a 
glossy coating which requires washing or 
even scrubbing for its removal, while the 
flaky variety can be blown off from the 
finger with which it has been in contact, 
leaving it scarcely soiled. 

On the other hand, it is claimed for the 
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upon each other they are still within the 
focal plane, showing that they are much 
thinner than a needle point, and the man- 
ner in which they would cover up and 
plate over any irregularities of the sur- 
face is shown by their relation to the 
scratches in the glass. 

It is impossible to get the amorphous or 
powdery variety evenly distributed over 
the field so as to show its extreme fine- 
Fig. 3 is an attempt at this, with 
the instrument focused upon the finer 
particles distributed all over the field, 
but it was impossible to clear the field of 
the black masses where the fine powder 
stuck together. Fig. 4 is the same view 
with the focus upon the masses in the mid- 
dle of the field. These masses, it should 
be understood, are not lumps, but simply 
ageregations of the powder lightly held 
together, splitting up readily at the touch 
of the needle, but adhering to the needle 
and to other grains, as shown. The dif- 
ference in this adhesive characteristic is 
very prettily brought out in the photo- 


ness. 














FIG. 2 


uniform, lustrous, slippery surface, which 
must materially reduce friction and wear. 

In order to present the matter intel- 
ligibly to our readers we have had pre- 
pared the accompanying microphotographs 
of samples of both kinds of graphite mag- 
nified forty diameters. Figs. 1 and 2 show 
the flake and 3 and 4 the amorphous 


variety. The large object projecting into 





























the field is the point of a fine cambric 
needle. In lig. ¢ the instrument is focused 
so as to bring out the scratches upon the 
glass slide upon which the sample was 
The needle point is so thick that 
although it 


spread. 


rested upon the glass it is 
considerably out of focus, but the graphite 


flakes are so thin that even when packed 


graphs where, in Figs. 1 and 2, the needk 
with which the grains have been stirrec 
and arranged is perfectly bare, while in 
Figs. 3 and 4 the tendency of the amor 
phous variety to cling to its surface i 
very apparent. The extreme fineness ma 
be realized by comparing the size of th 
particles scattered about the field with tk 
needle point, remembering that the large 
spots are composed of masses of powde 
probably as fine as the detached particle 
shown. 

difference in lubricatin 
quality due to these physical difference 


Is there any 
of size and adhesiveness? As we starte 
by saying, both kinds have demonstrate 
their value ana each has its partizan: 
We present these views that our reade 
may get an int of relatr 
be glad to ha 
discussion as to whether 
makes any difference whether the surfa 
is graphite-coated by filling up the i 
terstices or by bridging them over, and 
so, which plan is the better and why. 


ligent idea 
ete., and si ould 


them 


$1zes, 


from 
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Types of Check Valve and Their Operation 


Some Observations by an Operating Engineer on the Operation and 
Construction of the Various Types of Check Valve Used in Practice 


BY Ww. H. WAKEMAN 





How many engineers make a practice of 
testing every check valve that they in- 
stall in order to know whether it leaks or 
is tight? Is it not common practice to 
screw or bolt ona valve (according to the 
style of connection), assume that it is 
perfect and give it no farther attention 
until something happens to show that it 
is defective? The writer’s attention was 
called to this matter by the following inci- and the pet cock as before, and found to 
dent: A 6x4x6-inch duplex boiler-feed be leaking as badly as the old one did be- 
pump delivered hot water into a vertical 
pipe as illustrated in Fig. 1. A pet cock 
is located in the right-hand upper part of 


failing to operate when wanted. The 
clapper required refacing in a lathe, and 
the seat should have been treated with a 
valve tile. The cost of this work is almost 





always sufficient to warrant the purchase 
of a new valve, hence it was decided to 
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send for one at once. 
It arrived in due time, was installed at 
once, tested by means of the gate valve 
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fore it was removed. Careful examina- 
tion of the clapper showed that it covered 











the port, and was apparently a goed fit on 




















: the water box, in accordance with com- the seat. The cover was replaced and 
| mon practice, also an outlet in the de- another trial made which showed that the 
3 livery pipe, which is represented by an- valve was now tight. The pump was run 
{ other pet cock in the ell sh6wn. Above for a time, then shut down and the valve 
‘ this a swing check valve is placed, and tested again, showing that it leaked 
higher up a gate valve is provided. This ner. freely as before, but while watching the 

4 water box was warm one morning when stream coming out of the pet cock, some- 
f it ought to have been cold, thus showing FIG, I. WATER CONNECTION OF BOILER- thing snapped and the flow of water 
{ that water had found its way back from FEED PUMP ceased. This gave a clue to the cause of 
; the boilers. Investigation showed that the trouble, and when the cap was again re- 


fireman had left the gate valve open, as 
he thought that the check valve would 
hold the water, but it did not. A_ test 
of the matter showed that with the sup- 
ply shut off from the pump and the gate 
valve open, water would run out of the 
pet cock on the water box to its full capa- 
city, and it continued to discharge at this 
rate so long as the gate valve was left 
open, but the stream ceased to flow when 
this valve was shut. 

When the cap was removed, the cause 
of excessive leakage was easily dis- 
covered, and reference to Fig. 2. will 
make it plain. The pin 4 carries the 
hanger B, and this holds the clapper C 
in place, but allows it to open and close 
by swinging on the pin 4. The seat of 
this valve is not level, but is inclined at 
an angle of about 45 degrees, hence as the 
parts become worn by long service and 
hard usage the clapper C slides down as 
low as possible, leaving a space in the 
form of a new moon at the highest point 
where the port is not completely covered 
by the clapper. Consequently the valve 
leaks, and that is what had taken place in 
this case. 

This valve might have been repaired by 
providing a larger + . and boring out the 
bearing at each e.i, also the hanger to 
reduce the lost motion to a minimum. 
The clapper was too loose in the hanger, 
hence the hole at this point required bor- 
ing and bushing until a better fit was 
secured, although all of these joints must 
work easily in order to prevent them from 


























HANGER SWINGS 


moved and the parts examined, the defect 
was discovered. 

Again referring to Fig. 2, there is much 
lost motion at each end of the hanger 
where it swings on the pin, hence it was 
possible to move the clapper C_ sidewise 
until one edge of it was held off from the 
seat, causing a bad leak. Opening the pet 
cock reduced the pressure slightly at this 
point, and boiler pressure acting on the 
upper surface of the clapper forced it 
down suddenly, causing the snap previ- 
ously mentioned and stopping the return 
of water. As long as the hanger re- 
mained nearly in a central position the 
valve worked properly, but it could not be 
depended upon to do this, as it would 
shift frequently and render the valve 
worthless for the service required. It 
would be possible to make a small collar 
to go on each side of the hanger and thus 
prevent this side motion, but all such 
makeshifts are to be avoided as far as 
possible. They would answer the purpose 
in this case while in position, but if it 
became necessary to remove the hanger 
at some future time, these collars would 
probably be lost and cause trouble, so 
that a new hanger was made which was 
wide enough to leave but little lost motion 
at this point, and the valve leaked no 


more. 

Fig. 3 illustrates the pin on which the 
hanger swings, and the side plug which 
holds it in place in the body of the valve. 
Originally they were made in two sepa- 
rate pieces, as shown by the upper sketch, 





I2 


but new parts were made to replace these, 
and both were combined in one piece of 
brass, as illustrated by the lower pin. 
When: made separate the side plug could 
casily be removed, but the pin was left in 
place without any provision for removing 
it, hence when it was necessary to take 
out the clapper for adjustment or repairs, 
it was an annoying and exasperating job 
ta remove the pin, partly because this un- 
handy form of construction is unneces- 
The lower pin in Fig. 3 comes out 
when the side plug is unscrewed, and both 
are replaced when repairs are completed 
without the slightest inconvenience. 


sary. 
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VERTICAL CHECK VALVE WITH 
SCREWED ENDS 


FIG. 4. 
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where the pressure is high and the ser- 
vice hard. 

Fig. 6 shows an angle check valve on 
the exhaust pipe of a duplex pump, which 
was installed for the following reason: 
Exhaust steam from this pump is dis- 
charged into a heating system, and when 
steam is shut off from the coils at night 
and at other convenient seasons, water 
runs down and fills this exhaust pipe and 
the cylinders below it. To overcome this 
objection the angle check valve was used, 
but it proved to be noisy, and as the 
sound telephoned along the heating pipes 
it proved objectionable to people in sev- 
eral rooms in the large building above it. 
An attempt was made to abate the nuisance 
by unscrewing the cap, taking out the 
disk holder and putting a spiral spring 
into its hollow stem, as shown in Fig. 7. 

If such a spring is not at hand when 
wanted, it is an easy matter to make one, 
provided a lathe is available and some 
brass wire is at hand. Fig. 8 is a plan of 
a lathe in use for this purpose. An arbor 
is placed on the centers, with a dog on the 
end nearest the headstock for the double 
purpose of causing the arbor to turn with 
the face plate and holding the wire in 
place. While the lathe operator holds the 
brass wire a helper puts an iron hook over 
the arbor from the opposite side of the 
lathe. The spindle is started and while 
the operator allows the wire to slip 
through his hands as wanted, the helper 
slides the hook along the arbor, thus keep- 
ing the coils far enough apart to make a 
suitable spring. 

When using a spring for this purpose 
precautions must be observed as follows: 
When put in the hollow stem of the disk 
holder it must project above it as shown 
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Fic. 4 is a vertical check valve with 
screwed ends. When connected in a line 
of pipe in the position for which it was 
designed, it is much superior to the swing 
check valve shown in Fig. 1, both in ap- 
yfearance and durability. The disadvan- 
tage of this valve is found in the fact that 
its internal parts are not readily acces- 
sible for inspection and repairs. Wher- 
ever it is used a union ought to be located 
just above it, thus providing a way for 
disconnecting the pipe without breaking 
a pipe joint. When this valve is taken 
apart at a point just above the center 
line, the disk can be taken out at pleasure. 

Fig. 5 is a flanged vertical check valve 
which is made to meet the requirements 
of engineers who prefer this style of joint, 
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MAKING SPIRAL SPRING ON LATHE 


in Fig. 7, but the coils must be far enough 
apart to allow the whole to be compressed 
into the hollow stem, in order to know 
that the disk can rise as high after the 
spring is inserted as it did before. The 
spring should be stiff enough to do the 
required work, but if made too stiff it 
will create unnecessary friction. 

Before a new check valve is put into 
service care should be taken to know that 
the disk can lift high enough to give full 
capacity. In this case proceed to deter- 
mine this point as follows: Unscrew the 
cap, raise the stem of the disk holder as 
high as possible and measure the distance 
from the disk to the bearing of the cap as 
in Fig. 9. It is 3% inches, and measuring 


from the seat to the top of the body, as 
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illustrated in Fig. 10, the distance is more 
than 334 inches. The difference is full 
% inch, which represents the possible lift 
If the disk of a valve lifts 
one-quarter of its diameter it is sufficient 
to give full capacity of the valve, pro- 
vided the passage is not obstructed by 
Wings or guides. It is a good idea to re- 
move the cap of a screwed check valve 
before it is put into service. If it is 
screwed down just enough to prevent a 
leak at this point when it is put on, it is 
possible to remove it without serious dis- 
figurements later on, but if left as it comes 
from the manufacturers, it will stick fast, 


of the valve. 
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FLANGED VERTICAL CHECK VALVE 





FIG. 5. 
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rig. 6. ANGLE CHECK ON EXHAUST PIPE 
VIG, 7. ENLARGED VIEW OF DISK AND SPRING 


and the corners will be spoiled in the 
process. 

Fig. 11 is a combination stop and check 
valve of the angle type, which may be 
used in an exhaust pipe if required. One 
advantage of it is that the lift may be 
regulated at pleasure, for although the 
disk holder slides on the spindle, they are 
not fastened together. Steam or water 
passing upward and outward through this 
valve, lifts the disk, but if anything 
attempts to pass in the opposite direction 
the disk quickly falls and shuts the port. 
If for any reason it is necessary to keep 
the valve shut, the spindle may be turned 
down the same as if it was a_ regular 
globe valve. The name of every special 
valve of this kind ought to be cast on the 
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body to prevent engineers who are not 
familiar with such appliances from mis- 
using them through ignorance of their de- 
sign and construction. 

Angle check valves are usually designed 
to be attached to a vertical pipe which 
forms the inlet, while the discharge is 
into a horizontal pipe, as indicated by the 
arrows in Fig. 11, but Fig. 12 illustrates 
a combination valve in which the side 




















FIGS. 9 AND 10. VALVE MEASUREMENTS 


opening constitutes the inlet, and the out- 
let is downward. This refers to the opera- 
tion when the valve stem is in a vertical 
position, but when it is located _hori- 
zontally it operates the same as the valve 
in Fig. 11. 

Fig. 13 is an angle check valve of the 
extra-heavy pattern, suitable for a work- 
ing pressure of 250 pounds to the square 
inch. A good feature of this valve is 
that the cap is fastened on with bolts in- 
stead of being screwed into place. The 
writer's experience with 4-inch valves 


containing this feature is that a cap can 
be removed from one of them with less 
labor, and less danger of straining the pipe 
line in the process, than is necessary with 
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FIG. II. ANGLE TYPE 


OF CHECK AND STOP 
VALVE 


FIG. 12. ANGLE VALVE 
DISCH ARGING DOW N= 
WARD 


a much smaller valve containing a screwed 
cap. Another good feature of this de- 
sign is that if the bolts are weakened by 
corrosion, it is not difficult to ascertain 
their condition and renew them at small 
expense, but with a screwed cap it becomes 
necessary to renew the entire valve if the 
threads become worn, or the body is ex- 
panded by frequent removals of the cap 
to clean and repair the internal parts. 
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Fig. 14 illustrates an angle check valve 
with a flanged inlet and a screwed outlet. 
They are also made with a flange on the 
outlet and female threads on the inlet if 
required for special cases. Male threads 
will be supplied for either inlet or outlet 
if so ordered, and any style of flange in- 
cluding English standard, 
Navy type, grooved and tongued, ete., can 
be secured. Radial flanges are also availa- 
ble, which is equivalent to using a 45- 
degree ell in the line. The caps are 
screwed, but the larger sizes are fitted with 
slots for convenience in removing them. 
A bar of iron or steel that will fit into a 
slot is nearly always available in a steam 
plant, but a large monkey wrench, or a 
solid wrench of exactly the right size may 
net be on the premises. 


American or 


Where a check valve is located on the 
feed-pipe line of a boiler, or is used in any 
similar service in connection with a sin- 
gle-acting pump, it wears rapidly, because 
it opens and closes many times per hour. 
Some of the manufacturers of these valves 
seem to think that this result is due to 
heavy moving parts, hence have proceeded 
to make them lighter. This is certainly a 
mistake, for although it must be admitted 
that the weight of these parts is a factor 
in the problem, it is so small that it may 
be neglected entirely without making any 
material difference in the results secured 
in everyday practice. 

To illustrate this point, suppose that 
water is delivered to a boiler carrying 150 
pounds pressure, through a 2-inch feed 
pipe, and an ordinary single direct-acting 
steam pump is used as a boiler feeder which 
is large enough to supply the demand 
when running at a slow speed. <A stroke 
of this pump raises the check valve, and 
when the piston stops, pressure acting on 
the top of the disk forces it downward 
until it strikes the seat. The area of this 
disk is 3 square inches, therefore the total 
pressure acting on it is 450 pounds. There 
is probably what might be called a heavy 
back pressure in this case, which may be 
assumed to be one-half of the forward 
pressure, and this acts as a cushion to 
let the disk down easily. There is still 
225 pounds acting on the disk, which its 
sufficient to account for the pounding 
action and its results in practice. 

Suppose that the moving parts of a cer- 
tain check valve are made heavy enough 
to be durable and satisfactory, but it is 
possible to remove one-half pound of 
metal from each of them without causing 
an immediate collapse. What effect can 
this have on the pounding action above 
mentioned, and what per cent. of the force 
of cach blow is eliminated by the removal 
of this small amount of metal? The 
strength of the parts may be reduced 25 
per cent. by the process, while the gain 
made by the change is too small to be 
mentioned, as far as the user is concerned, 
but where 1000 of them are manufactured, 
it saves 500 pounds of good metal, which 
is an important item. 
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Fig. 15 is an angle check valve with both 
inlet and outlet flanged. One advantage 
of this design is that it is easily connected, 
and may be disconnected without disturb- 
ing the pipes. When ordering such a 
valve for a given size of pipe, it is only 
necessary to specify the valve, stating 
that it is to be fitted with flanged ends, 
also that one pair of companies flanges is 
wanted. The flanges should be drilled to 
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ANGLE CHECK VALVE WITH 
BOLTED CAP 


FIG, 13. 


the standard given for the pressure to be 
carried, then when a valve is secured to 
the end of each connecting pipe, the pipe 
flange can be turned to match the holes 
in the flange, and the bolts will go in with- 
out trouble or delay. 

However, if a flanged gate or globe 
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FIG. 14. FLANGED INLET AND SCREWED OUTLET 


valve is to be connected to the flanged 
check valve, it becomes necessary to have 
a standard templet for drilling the holes 
in order to avoid mistakes. Recognizing 
the necessity for this, the manufacturers 
of such goods have adopted a standard for 
all sizes of pipe and fittings, and Fig. 16 
illustrates this templet as applied to a 
4%-inch valve. The diameter of the 
flange is 9% inches, and the holes are 
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drilled on a circle 734 inches in diameter. 
They are spaced equally on either side of 
a vertical line drawn through the center, 
therefore this valve can be connected with 
the stem in a vertical or a horizontal posi- 
tion, or at an angle between these posi- 
tions, at pleasure. 

Fig. 17 illustrates what is commonly 
called a dead-weight safety valve, but for 
some purposes it is useful for a check 
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FIG, 15. FLANGED INLET AND OUTLET 





For illustration, in a certain small 
plant it was necessary to blow steam into 
a tank containing a rather thick, pulpy 
mass of material very early in the morn- 
ing, which made it necessary for the engi- 
neer, who was also the fireman, to get 
out of bed much sooner than was agreea- 
ble. One night he filled the boiler with 
water to the top of the gage glass, and 
left the 
eighth of a turn. 


valve. 


steam valve open about one- 


This plan permitted him 
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FIG. 10. STANDARD TEM- FIG. 17. DEAD- 
PLET OF 4! 2-INCH WEIGHT SAFETY 
VALVE VALVE 


to sleep about two hours longer the next 
morning, but on examining his boiler he 
found that all pressure was off and as a 
partiak vacuum had formed during the 
night, atmospheric pressure acting on the 
surface of the tank had forced the ma- 
terial up into the steam pipe and some of 
it had gone into the boiler. 

An ordinary check valve will prevent 
the return of anything through the sup- 
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ply pipe, but the weight can be used to 
close the valve at any desired low pres- 
sure. If it is weighted to close at 10 
pounds, steam can be allowed to escape 
until the pressure is reduced to the de- 
sired point, when this check valve will 
close, preventing any more steam from 
escaping, and at the same time closing 
the return passage. The plan of leaving 
a boiler without attendance will not be 
considered advisable by some engineers, 
and it is not recommended here without 
qualification, but it can do no harm if 
there is no fire on the grate, and in many 
plants new fires are built every morning. 

Fig. 18 
valve. 


balanced check 
A globe check valve is preferable 
on some accounts, but it does not open as 
With this small 
lever and weight attachment in use it is 
practicable to counterbalance the weight 
of the internal moving parts until the 
valve will open very easily. In a certain 
large building there are many pipe radia- 


illustrates a 


easily as the swing type. 


tors, and the drip pipe of each is supplied 
with a check valve to prevent steam from 
backing up into the pipes. It is necessary 
for these valves to open easily, because 
the steam pressure is practically balanced, 
therefore the only unbalanced force 
available to lift the disks is the column of 
water which collects above each, and the 
hight of this must be limited in order to 
keep water out of the lower pipes where 
it is not wanted. The balancing device 
shown in Fig. 18 would be valuable for 
such cases, and on the other hand, if for 
any reason it is desired to prevent the 
disk from leaving its seat too easily, the 
lever can be moved to the position indi- 
cated by the dotted lines. In this case 
the leverage of the outside weight is 
added to the weight of the internal parts, 
so that more force is required to open the 
valve, and it will close quicker than be- 
fore. The cap of this valve is fitted with 
a square top, giving the engineer a better 
chance to remove it without disfiguring 
the corners. 

Fig. 19 shows the internal design and 
construction of an «all-brass swing check 
valve for a horizontal pipe. The objec- 
tions mentioned in connection with the 
use of a swing check valve in a vertical 
pipe, apply to this case with equal force. 
As these are only faults of construction 
and not of the design, careful inspection 
before connecting them to the pipe line 
will secure the rejection of those that are 
unfit for use. The illustration shows a 
plug directly opposite the clapper, which 
can be removed for the purpose of insert- 
ing a screwdriver. The clapp€r is fitted 
with a slotted nut to receive the screw- 
driver and when a carpenter's brace is 
fitted to the top of it and turned rapidly, 
the disk and seat will soon be ground to a 
perfect contact at all points, thus secur- 
ing a tight valve. However, this is a 
rather tedious job which can be avoided 
by using check valves containing hard 
rubber or composition disks, which can be 
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easily removed and replaced at slight cost. 

Finding it necessary to use a_ small 
check valve a short time ago, the writer 
selected one similar to Fig. 19, but sev- 
eral tests showed that it was tight for a 
part of the time and leaked the remainder, 
proving very unsatisfactory. It was re- 
moved and another substituted, which 
was practically of the same construction 
except that it was fitted with a disk made 
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FIG. 18 BALANCED CHECK VALVE 
of hard rubber. Tt operated exactly like 
the other, and it would appear that if the 
manufacturers of these valves would 
adopt and maintain a more rigid system 
of inspection, they would not allow so 
many imperfect valves to leave their fac- 
tories. 

The valve illustrated in Fig. 20 was 
finally purchased, and it is always tight 
when closed. One good feature of this 
valve is that there are no wings nor guides 
to reduce the size of the passage through 
it, or to prevent it from closing promptly 
by being too large or too rough to work 
easily. It is held in place by a rigid stem 
that moves easily in a smooth hole, and the 
pressure on this stem is equalized by 















































ALL-BRASS SWING CHECK VALVE 
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FIG. 10. 


means of the small hole cast in the guide 
near the top, as shown. This allows some 
of the liquid to pass into the space above 
the stem when it falls, and as the stem 
rises this liquid is forced out again. The 
disk holder contains a disk that can easily 
be renewed when worn out by long ser- 
vice or broken by accident. 

Fig. 21 represents a valve that is used 
in many plants, but the passage through 
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it is really much smaller than it is sup- 
posed to be. This area ought to at least 
equal the cross-section of the pipe on 
which it is used, and if larger will do no 
harm. The shape of the valve results in 
excessive friction when water is forced 
through it, as one valve is equal to many 
yards of clean pipe in this respect. In a 
certain case to which my attention has 
been called, a direct-acting steam pump 
that was used for feeding a pair of tubu- 
lar boilers, would not run fast with the 
steam valve wide open. There was ap- 
parently good reason for condemning the 
pump as imperfect, but the engineer re- 
membered that he had a globe check valve 
like Fig. 21 near the heater. He _ pur- 
chased another one of the same kind, but 
one size larger, screwed a bushing into 
each end of it, and connected the com- 
bination in place. When steam was again 
turned into the pump the piston moved 


-much faster. 


The philosophy of the incident is that 
with a check valve corresponding to the 
pipe, the passage was much too small, but 
by using a valve one size larger the capa- 
city was increased and the friction greatly 
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FIG. 20. VALVE WITH VERTICAL GUIDE STEM 


reduced. Examination of the nearest 
valve of this kind at hand shows that the 
circular hole through it equals the size of 
the pipe for which it was designed, but 
the wings occupy about 4o per cent. of 
the space, which accounts for the fric- 
tion. This valve was made by a reputa- 
ble firm which is not ashamed to place its 
name prominently on it, but in other cases 
valves may be found without a name on 
them in which the hole is less in diame- 
ter than the pipe, and the wings occupy 
about 50 per cent. of that. Consequently, 
the actual capacity is much less than it 
ought to be. In this way Fig. 20 is a 
superior type of globe check valve, be- 
cause there is nothing below the disk to 
reduce the capacity for delivering water. 

The boilers in my plant are fed by two 
duplex pumps, while heaters are available, 
and by injectors at other times. One sin- 
gle steam pump is kept in reserve for 
emergencies. While I was writing the 
above description my assistant started this 
pump for the purpose of keeping it in 
working order. While the duplex pumps 
only are in operation, the check valves are 
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silent, but with the single pump running, 
they can be heard plainly. This is due to 
the different ways in which pumps de- 
liver water, but the point here is that if 
one kind of a check valve lasts longer in 
one plant than another kind does else- 
where, the difference may not be due to 
superior valves, but to the kind of pump 
used. 
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FIG. 21. 


VALVE PASSAGE OBSTRUCTED 
BY WINGS 
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FIG. 22. BALL CHECK VALVE 
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FIG. 23. GLOBE CHECK VALVE WITH DRAIN 
Fig. 22 represents a peculiar kind of 
check valve, as it contains a ball instead 
of a clapper or a disk. As this ball is de- 
signed to be perfectly round and it is fre- 
quently turned while in use by the action 
of water passing around it, a large wear- 
ing surface is presented and it ought to 
prove durable in service. 
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Fig. 23 illustrates a globe check valve 
with a pet cock in the bottom for the pur- 
pose of allowing all of the water to drain 
out when the piping is not in use. This 
is a valuable feature for places that are 
exposed to low temperatures, as it is diffi- 
cult to get all of the water out of such 
a valve without a special device for the 
purpose, and a valve will also be ruined 
if allowed to stand more than one-half 
full of water where it can freeze. 

Fig. 24 is a globe check valve with one 
end flanged and the other screwed. The 
principal advantage of this design is that 
it is easily installed, even in a pipe line 
that is already in place, by cutting one 
length of pipe in two and removing both 
pieces from the line. One piece is then 
threaded, the check valve screwed on the 
old thread and the new thread put into the 
fitting from whence the old one was re- 
moved. A flange is then screwed on the 
old thread on the other piece, and enough 
cut off from the opposite end to compen- 
sate for the check valve. This end is then 
threaded and put into the fitting from 
which the pipe was removed. When the 
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FIG. 24. HORIZONTAL SCREW AND FLANGE 
CHECK VALVE 


two flanges are packed and bolted together 
the job is finished, and only one length of 
pipe has been disturbed. If these direc- 
tions are followed, the result will be more 
satisfactory than if attempts are made to 
return old threads to their former places. 

Fig. 25 shows a globe check valve with 
both ends flanged. The body appears to 
be longer than is necessary to the casual 
observer, but engineers who have to use 
and keep them in repair will not think so, 
because it is necessary to put a wrench 
on the cap to remove it, and if only a 
monkey wrench is available for this pur- 
pose it causes much trouble unless there 
is sufficient space in which to adjust and 
turn it. 

Fig. 26 illustrates an extra-heavy globe 
check valve with both ends and the cap 
fianged. On a valve of the right size for 
a 2%-inch pipe on which 150 pounds pres- 
sure is carried, there are four bolts in each | 
flange, and it would appear as if there 
was not enough material used to secure 
sufficient strength for the pressure. These 
bolts are % inch in diameter, but cutting 
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FIG. 25. CHECK VALVE FLANGED AT 
BOTH ENDS 
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FIG. 20, GLOBE CHECK VALVE WITH BOTH 
ENDS AND CAP FLANGED 
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FIG. 27. CHECK VALVE WITH MALE AND 
FEMALE THREADS 


the threads on them reduces the effective 
diameter to about 9/16 inch, the cross- 
section of which contains 0.25 square inch, 
or I square inch sectional area for the 
four. Many of the bolts used on such 
work are made of inferior iron, the tensile 
strength of which is an uncertain quan- 
tity, but assuming it to be 30,000 pounds 
with 6 as a factor of safety, gives 5000 
pounds as the safe load for these bolts. 

The area of a 2™%-inch circle is 4.9 
square inches, so that with a pressure of 
150 pounds to the square inch the total 
load due to pressure is - 


4.9 X 150 = 735 pounds, 


or only about one-seventh 
load. 


of the safe 
A 3-inch heavy flange is equipped 
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with eight bolts % inch in diameter, and 
after allowing for the reduction due to 
cutting threads on them, the effective 
diameter is about 7/16 inch and the area 
0.15 square inch, or 1.2 square inches for 
the eight bolts on which the safe load 
equals, 
1.2 X 5000 = 6000 pounds. 
The area of a 3-inch circle is 7 square 
inches, giving a total load of 
7 X 150 = 1050 pounds, 

or only about one-sixth of the safe load. 
This comparison is presented for the pur- 
pose of showing that although a 3-inch 
flange contains twice as many bolts as a 
24-inch flange, the load per square inch 
of sectional area is nearly the same. 
Shocks and jars due to the action of 
water, strains caused by the expansion of 
metal, and the effect of leverages of the 
pipes reduce this margin, but it is still 
large and this fact accounts for the free- 
dom from failure of bolts in this service. 

While it is necessary to provide metal 
enough in the bolts to hold the total strain 
that must come upon them, there is an- 
other factor to be included in the calcula- 
tion. This refers to the fact that the 
bolts must be near enough to each other 
to prevent the packing between them from 
blowing out under pressure. An inflexible 
rule for this purpose cannot be laid down, 
because much depends on the thickness of 
the flanges and the pressure carried, also 
on the kind of packing used. There is a 
chance here for the display of good com- 
mon sense, and as a_ general rule the 
flanges that were designed for modern 
service show by their appearance that they 
can be depended on to withstand high 
pressures and severe service. 

Fig. 27 is a swing check valve of su- 
perior design and neat appearance. The 
illustration shows a male thread on the 
right and a female thread on the left end, 
but any other combination can be secured. 
The male thread is screwed into a coup- 
ling, and the female thread is turned onto 
a piece of pipe by means of a flat iron bar 
inserted in the end. where it engages two 
projecting lugs. This enables the engi- 
neer to make tight joints without disfigur- 
ing the finished surfaces. A 
spanner wrench is used to tighten the 
union nuts. 

Fig. 28 is a combination check and stop 
valve ‘designed similar to Fig. 12 except 
that this is a globe instead of an angle 


external 


valve, and can therefore be used in a 
straight line of pipe. 

Fig. 29 is a check valve for a steam-pipe 
line, although it is called a nonreturn 
valve. It is designed for a stop valve on 
a boiler that will allow steam to come out 
freely, but if reduction of pressure from 
any cause starts a return movement of 
the steam, this valve closes instantly and 
prevents farther action. If a tube bursts 
or collapses in one boiler of a battery, this 
valve will prevent steam in the other 
boilers from blowing back through the 
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disabled boiler, which it might not be pos- 
sible to prevent if only a common globe 
valve was used for this service. 

In a certain large plant fitted with a 
score of boilers, it was formerly the cus- 
tom for boiler tenders to clean one or 
more at stated times, fill them with cold 
water and then turn steam from the main 
header directly into the cold boilers. As 
such a barbarous practice has prevailed 
in the past, and may in the future, it is a 
good idea to supply every boiler with one 
of these valves to guard against such 
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COMBINATION CHECK AND 
STOP VALVE 


FIG. 28. 
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NONRETURN VALVE WITH 


INDICATOR 


FIG. 29. 
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FIG. 30. NONRETURN VALVE OF INVERTED TYPE 


below the globe shows the position of the 
disk, as it cannot be determined by the 
stem, except that when the stem is 
screwed down as far as possible the valve 
is known to be shut, and it cannot open 
automatically until the wheel is turned 
backward and the stem raised. 

Fig. 30 is similar to the preceding ex- 
cept that the wheel must be below the 
pipe, as illustrated, instead of above it. 
Both of these valves are cushioned to 
prevent damage by rapid opening and 
closing automatically under pressure. 





The Capacity of Refrigerating 
Machines 


By F. E. MaAttrHews 


How can one determine, as nearly 
as possible, the amount of refrigeration 
produced by an ice machine by simply 
noting the temperatures of the brine, the 
high and low pressures, the size of cylin- 
ders, the stroke and the revolutions per 
minute ? 

The above question suggests two pos- 
sible answers based on the two general 
possible methods of arriving at the 
amount of refrigeration produced by re- 
frigerating machines. The first method 
is to measure the results actually pro- 
duced in a known amount of brine or 
amount of cooling effect in degrees pro- 
duced as a known amount of brine or 
other media having known heat-absorb- 
ing capacities per degree rise in tempera- 
ture. From this knowledge the number 
of heat units extracted per minute, hour, 
or day may be calculated; and from this, 
as explained hereinafter, the capacity in 
pounds or tons of equivalent ice-melting 
capacity may be readily computed by 
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simply dividing the number representing 
the heat extracted expressed in B.t.u., or 
other convenient units, by the number of 
such units necessarily extracted per 
minute, hour or day, as the case may be, 
to produce refrigeration at the rate of 
one pound or one ton per day. 

The second method is actually to weigh 
or compute the number of pounds of the 
refrigerating fluid, assumed in this case 
to be ammonia, passing through the cycle 
of operations per unit of time and, by 
knowledge of the amount of refrigerating 
effect that a pound of the refrigerating 
fluid is capable of producing under the 
observed conditions of back pressure and 
liquid temperature (determined approxi- 
mately from the head pressure), finally 
arrive at a more or less accurate estimate 
of the amount of cooling effect being pro- 
duced. The units in which refrigerating 
duty is usually expressed among English- 
speaking people are as follows: 

(1) British Thermal Unit (B.t.u.)— 
Equivalent to the latent heat of water, or 
the amount of heat required to raise the 
temperature of a pound of water through 
one degree Fahrenheit at its temperature 
of maximum density at 39 degrees Fahren- 
heit. 

(2) Pound of Refrigeration—Equiva- 
lent to the expenditure of negative heat 
(absorption of heat) at the rate of 144 
B.t.u. per twenty-four hours; 144 B.t.u. 
being the latent heat of ice, or the amount 
of heat required to melt a pound of ice 
“from and at” 32 degrees Fahrenheit (ice 
at 32 degrees melting into water at the 
same temperature). 

(3) Ton of Refrigeration—FEquivalent 
to the expenditure of negative heat (ab- 
sorption of heat) at the rate of 2000 X 
144 B.t.u., or 288,000 B.t.u. per twenty- 
four hours; 288,000 B.t.u. being the 
amount of heat required to melt a ton of 
ice “from and at” 32 degrees Fahrenheit. 

From the foregoing it is apparent that 
the capacity of a refrigerating means 
which extracts heat at the rate of 288,000 
B.t.u. per twenty-four hours is one ton. 
The above rate is equivalent to 288,000 -- 
24 = 12,000 B.t.u. per hour, or 288,000 
24 + 60 = 200 B.t.u. per minute. 

To absorb heat at this rate certain defi- 
nite quantities of the primary refriger- 
ating fluid must be evaporated per 
minute, hour or day, in addition to which 
if a secondary refrigerating medium, such 
as brine, is employed, a certain amount of 
fluid must be cooled through a sufficient 
range of temperature to supply the 
amount of heat required to evaporate the 
ammonia. 

It has been proposed to employ as 
standard pressures 185 pounds head pres- 
sure, under which pressure condensed an- 
hydrous ammonia leaves the condenser at 
about 90 degrees Fahrenheit, and 15.67 
pounds back pressure, corresponding to 
an evaporating temperature in the cooler 


17 
of o degree Fahrenheit. Under these 
standard conditions, viz., where the an- 
hydrous ammonia enters the refrigerator 
at 90 degrees Fahrenheit and evaporates 
at o degrees Fahrenheit, from 27 to 28 
pounds of liquid must be evaporated per 
hour per ton of refrigerating effect pro- 
duced. This means that the ammonia 
compressor must have effective displace- 
ment capacity of about 4 cubic feet per 
minute per ton. 

Refrigerating capacity of evaporating 
refrigerants depends not on the volume 
of gas evolved, except as volume depends 
on weights. The volume of gas varies 
widely with the pressures, but aside from 
the cooling effect that must be expended 
on the liquid to cool it from the con- 
denser temperature down to the cooler 
temperature, the weight of refrigerant per 
unit of cooling capacity produced is prac- 
tically constant under all conditions of 
temperature and pressure.* 

At to pounds back pressure, for ex- 
ample, corresponding to an evaporating 
temperature of about 8 degrees below 
zero, the volume of the gas evolved is 
10.8 cubic feet per pound. At 32 pounds 
back pressure, corresponding to an evapo- 
rating temperature of about 19 degrees, 
the value is about 6 cubic feet. This 
means that operating at 10 pounds back 
pressure a compressor must pass ap- 
proximately 66 per cent. more volume of 
gas per unit of capacity than when oper- 
ating at 32 pounds pressure. 

The method of arriving at the size of 
compressor required for the performance 
of a given refrigerating duty per twenty- 
four hours is as follows: The latent 
heat, or the amount of heat expressed in 
B.t.u., required to evaporate a pound of 
anhydrous ammonia at 10 pounds hack 
pressure is about 560. If, for example, 
150 pounds condenser pressure is carried, 
the liquid ammonia will pass to the re- 
frigerator at about 84 degrees. The 
evaporating temperature corresponding to 
10 pounds back pressure is —8 degrees, 
making a difference of temperature of 92 
degrees through which the liquid must 
be cooled before it can produce any usetul 
cooling effect in the refrigerator. For ap- 
proximations, the latent heat of the am- 
monia liquid may be taken to be the same 
as that of water, i.e., unity, in which case 
the expenditure of 92 B.t.u. will be neces- 
sary to cool the liquid from the tempera- 
ture of the condenser to that of the re- 
frigerator. Subtracting this amount from 
the latent heat, 560 B.t.u.. we have 468 
B.t.u. remaining for the performance of 
useful work in the refrigerator. 

The latent heat of ice, taken as the unit 
pound capacity of refrigeration, is 144. 
The evaporation of one pound of anhy- 
drous ammonia under the foregoing con- 
ditions will produce 468 - 144 = 3.25 


*This ignores the small amount of cooling 
effect available in the superheating of the 
return gas. 
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pounds of refrigeration; this regardless 
of the time in which the evaporation 
takes place. 

The evaporation of one pound of an- 
hydrous ammonia per minute under these 
conditions would produce refrigeration at 
the rate of 468 + 200 = 2.34 tons per 
twenty-four hours. At the rate of one 
pound per hour the tonnage rate per 
twenty-four hours would be 468 -+ 12,000 
= 0.039. 

At 10 pounds back pressure each pound 
of anhydrous ammonia evaporated has a 
volume of about 10.8 cubic feet. A com- 
pressor displacing this volume of gas per 
minute will have a capacity of 2.34 tons, 
or a ton capacity for every 10.8 + 2.34 = 
4.6 cubic feet of piston displacement per 
minute.* 

The method of computing the capacity 
of a refrigerating machine of a given size 
when operating at a given number of revo- 
lutions, from the apparent displacement in 
cubic feet per minute, involves two other 
very important factors: First, the back 
pressure at which the compressor is op- 
erated; second, displacement efficiency of 
the particular compressor in question 
when operating at the back pressure in 
question. 

The amount of refrigeration prodtced 
is directly dependent on the number of 
pounds of the refrigerating fluid evapo- 
rated, due allowance being made for the 
range of temperature through which the 
liquid must be cooled before it can do 
useful cooling work in the refrigerator, 
and the cooling effect available from 
superheating of the gas. 

When the compressor itself is employed 
as a meter, i.e., when the amount of the 
refrigerating medium is computed from 
the number of cubic feet of volume swept 
out per minute by the piston, it is neces- 
sary to assume or determine the com- 
pressor displacement efficiency in order to 
arrive at the actual displacement from the 
apparent displacement indicated by the 
volume swept out. The weight of a re- 
frigerating medium vapor is directly pro- 
portional to its absolute pressure. For a 
given back pressure the weight of the gas 
per cubic foot can be determined directly 
from published tables of the properties 
of the refrigerating medium in question. 

The displacement efficiency of com- 
pressors, or the ratio of their apparent to 
their actual cubical displacement, is not 
easy to determine, and it is the exception 
rather than the rule that the builders of 
compressors can themselves give the effi- 
ciency of their various machines when op- 
erated under stated head and back pres- 





*According to the standards adopted by 
the Ice Machine Builders in 1908, the evap 
oration of 27.7 pounds of ammonia under the 
“standard” conditions of 185 pounds head 
pressure (90 degrees Fahrenheit) and 15.67 
peunds back pressure (0 degrees Fahrenheit) 
constituted a ton capacity. On this basis, 
approximately 5 eubie feet of displacement 
would be allowed per ton per twenty-four 
hours, in a compressor of 80 per cent. dis- 
placement efficiency. 
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sures. As a matter of fact, the only exact 
means of determining such efficiencies is 
by the rather laborious method of check- 
ing the amount of refrigerating fluid ap- 
parently passing the compressor, with the 
amount, determined by weight, actually 
passing the expansion valve. Even this 
method has a serious shortcoming in the 
case of “wet” compression machines in 
that a considerable amount of unevapo- 
rated liquid may pass through the com- 
pressor and this liquid appearing in the 
weights of liquid passing the expansion 
valve indicates a higher displacement effi- 
ciency than the compressor deserves. 


EXAMPLE 


To compute the refrigerating capacity 
of an ammonia compressor of the as- 
sumed cylinder dimensions of 19x38, op- 
erating at 45 revolutions per minute: 


Area of 19-inch piston = 
m y* = 3.1416 X 9.5 X 9.5 = 283.53 5g. 1M. 
Volume of 19x38 cylinder = 


_wy?l _ 283.53 X 38 _ 
1728. 1728 = 6.235 cu. jt. 


Apparent displacement in cubic feet per 
minute = 





2nayviln 


cu.ft.= 
s 1728 


= 6.235 X 2X 45=> 
561.15. (1) 


A somewhat more simple expression for 
the cubic feet of apparent displacement 
per minute of a double-acting compressor 
of d inches diameter and / inches stroke, 
operating at # revolutions per minute, is: 


Cubic feet per minute = 
d* | 1 0.00090903, 


or since 27 n + 12 = 1] n + 6 is the pis- 
ton speed (PS) in feet per minute, cubic 
feet per minute — 

d’ P S 0,00545418. 
Substituting in these two expressions we 
have : 

d@* 12 0,00090903 = 19 X 19 X 38 X 45 X 
0.00090903 = 561.15 cubic feet 
and 
d? P S 0.00§45418 = 19 X I9 X 285 X 
0.00545418 = 561.15 cubic feet. 
Under standard conditions of 90 degrees 
liquid at the expansion valve and o de- 


gree gas in the refrigerator, the pounds 
of ammonia evaporated per minute per 


ton = 27; the cubic feet of ammonia dis- 
placed per minute per ton = 4.026; and 
the apparent cubic feet displacement of an 
80 per cent. efficiency compressor per min- 
ute per ton = 5. 

On the basis of 5 cubic feet apparent 
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displacement per minute per ton the ex- 
pression for the tonnage capacity of a 
compressor of diameter d, stroke / and 
revolutions per minute = n, 


Tons = dad? 11 0.000181806, 
and 


Tons = d* PS 0.000109081. (2) 


Substituting the values for d, /, n and PS 
as in the foregoing example, we get as the 
tonnage capacity per twenty-four hours, in 
each case, 112.23 tons. 

A method which avoids opportunity for 
error in determining the compressor dis- 
placement efficiency assumed, but at the 
same time introduces another difficulty in 
the form of brine-tank insulation losses, 
which fortunately can usually be more or 
less accurately determined and corrected 
for, is to check the apparent performance 
of the compressor by the actual perform- 
ance of the refrigerating system as a 
whole, as determined by direct measure- 
ment of the cooling effect produced on 
brine, where it is regularly employed in 
the plant, or on brine, water, or some 
other fluid of known specifit heat where 
a secondary medium has to be introduced 
for the purpose of test. If, in the latter 
case, the refrigerating effect cannot be put 
to useful work, it may be neutralized by 
steam or some other source of artificial 
heat. 
determinations the 
amount of secondary refrigeration me- 
dium cooled should be determined prefer- 
ably by weighing and the specific heat of 
the medium determined by some compe- 
tent expert familiar with this class of 
work, Thermometers used in taking the 
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temperatures of the secondary medium 
before and after cooling, as well as all 
other apparatus, should be carefully cali- 
brated, both before and after the test. 

For ordinary accuracy 25 “heat gallons” 
is considered equivalent to a ton of cool- 
ing effect, a “heat gallon” being the cool- 
ing effect required to reduce the tempera- 
ture of 5 gallons of calcium chloride 
brine, of 1.2 specific gravity, through a 
range of 5 degrees Fahrenheit per minute. 

Since there are 288,000 B.t.u. in a ton of 
cooling effect and 1440 minutes in a day, 
we arrive at 200 as the number of B.t.u. 
per minute equivalent to the rate of a ton 
per twenty-four hours, and the amount 
of heat carried away by the brine per 
minute divided by 200 will give the rate of 
cooling in tons per twenty-four hours. 

The amount of heat carried away by the 
brine is determined from the weight in 
pounds JI” circulated per minute, its spe- 
cific heat S and the range of temperature 
(t—t) through which it is cooled. If we 
know the value of all of these factors the 
rate of cooling in tons per twenty-four 
hours will be readily determined from the 
equation 


WS (é—?#.) 


tons = — ces (3) 
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The volume of the brine circulated per 
minute can be calculated from the di- 
mensions and strokes per minute of the 
pump, due allowance being made for slip- 
page, and this can be readily converted 
into weight of brine circulated per minute 
by multiplying the number of cubic feet 
per minute by the weight of brine per 
cubic foot as given in the accompanying 
table. 

EXAMPLE 

It is found by test that the brine pump 
of a brine-circulating system discharges 
1000 gallons of brine per minute, the tem- 
perature of the warm return brine being 
7 degrees Fahrenheit higher than the out- 
going cold brine. One thousand gallons 
and 7 degrees spread is equivalent to 7000 
heat gallons, which, divided by 25, the ap- 
proximate number of heat gallons per ton, 
gives 280 as the approximate tonnage ca- 
pacity at which the system is operating. 

If we have the more specific information 
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EXAMPLE . 

By test it is found that the refrigerating 
machine cited in the first example, when 
operating at 23 revolutions per minute, 
cooled 134.5 barrels of wort from a tem- 
perature of 81.82 to 48.10 degrees Fahren- 
heit in 100 minutes. What is the rate of 
cooling in tons per twenty-four hours and 
what is the capacity of the machine when 
operating at 50 revolutions per minute? 

At 39 degrees Fahrenheit the tempera- 
ture of maximum density of water, at 
which temperature the weight of pure 
water is taken as a standard with which 
to compare the weights of other  sub- 
stances of the same volume in order to 
determine their specific gravities, is 62.425 
pounds per cubic foot or 8.345 pounds per 
gallon. 

At from 13 to 15 strength of extract the 
specific gravity of wort is 1.05 (compend. ) 
and the specific heat is 0.9. A barrel of 
beer contains 31 gallons. 











Degrees Sali- Specitic | Weight 
nometer at {Gravity at} Specific |Pounds Per 
60° Fahr. 60° Fahr. Heat. Cubic Foot. 
12 1.024 0.980 63.923 
27 1.041 | 0.904 65.082 
36 1.058 | 0.936 66. 066 
40 1.076 | 0.911 67 . 169 
44 1.085 | 0.896 67 .931 
52 1.103 0.884 68.755 
62 1.121 0.868 69 979 
80 1.159 0.844 72 456 
88 1.179 0.834 73.599 
95 1.199 O 817 74.847 
104 1.219 | 0.799 76.096 
112 1.240 | 0.778 77.407 
120 1.305 | 0.767 81.464 
} 
| 
| 














Sopium CHLORIDE (NaCl) BRINE. 








Degrees Sali- Specific Weight 
nometer at |Gravity at| Specific |Pounds Per 
60° Fahr. 60° Fahr. Heat. |Cubic Foot. 

4 1.007 0.992 62.862 

8 1.015 | 0.984 63.361 

10 1.019 | 0.980 63 611 

12 1.028 | 0.976 63. 860 

14 1.026 | 0 Y72 64.048 

16 1.030 0.968 64. 297 

20 1.037 | 0.960 64 734 

24 1.045 | 0.946 65.234 

28 1.053 0.932 65.733 

32 1.061 0.919 66.173 

36 1.068 0.905 66.669 

40 1.076 | O 892 67.159 

48 1.091 0.874 68.105 

60 1.115 | O 855 69.603 

sO 1.155 | 0.829 72 101 

100 | 1 196 0.783 74.660 








The specific gravity of a substance is the ratio of the weight of that substance to the weight of 
the same volume of pure water at its temperature of maximum density at 39 degrees Fahrenheit, 


at which temperature it weighs 62.425 pounds per cubic foot. 


The weight per cubic foot of brine 


given in the table is determined by multiplying 62.425 by the specific gravity as determined by a 
salinometer, or other similar hydrometric instrument. 








that the brine—calcium chloride—is of a 
density of 120 degrees salinometer, corre- 
sponding to a specific gravity of 1.305, 
weighing 1.305 X 62.425 = 81.464, and that 
the specific heat of brine of this density is 
0.767, we can calenlate the refrigerating 
duty more exactly by means of the 
formula given: 
WS(¢—é4,) 
200 ; 

Since there are 7.48 United States gal- 
lons in a cubic foot, the weight of the 
brine per gallon is 


1.305 X 62.425 


Tons = 





7.48 = 10.89 


pounds, and since 1000 gallons is circulated 
per minute the weight II’ to be substituted 
in the foregoing 10,890. 
From the table we find that the specific 
heat of brine of 1,305 specific gravity is 
0.767 and since the range through which 
the brine is cooled is 7 degrees Fahren- 
heit, we have from equation (3): 
10,890 X 0.767 X 7 _ 

200 ad 
fons. 


expression is 


Tons = 





292.34 


from the foregoing, then, 


W = 134.5 X 31 X 8.345 X 1.05 = 
36,534.2 pounds. 


and the formula then becomes: 


36,534.2 X 0.9 X 33-72 
200 X I00 





Tons = 


= 55-43> 


55.43 being the tonnage capacity of the 
machine when operating at 23 revolutions 
per minute. 

The capacity of the machine in tons 
per twenty-four hours when operating at 
45 revolutions per minute as computed in 
the first example would be 


4S X 55-43 108.45 “ons. 
23 

In the test of cooling beer the machine 
which, according to computations made in 
the first example would be expected to 
produce 112.23 tons, actually did produce 
only 108.45 tons, or 96 per cent. of the 
former; which, assuming that the test 
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was made under standard pressures, in- 
dicates that the compressor displacement 
efficiency is not as high as assumed by 4 
per cent. In other words, this efficiency 
is 0.96 X 80 = 768 per cent., and the ap- 
parent cubical displacement per actual ton 
of refrigeration is 5 + 0.96 = 5.20 cubic 
feet per minute. 





Measurement of Temperature Rise 
of Electrical Apparatus by In- 


crease in Resistance 


By N. A. CArRLE 


The rise in temperature of a generator, 
motor or transformer is one of the most 
important factors in determining the life 
of such apparatus and the rating is usually 
determined by the rise in temperature of 
the various parts under operating condi- 
tions. 

The under which tests of 
this should be conducted are those speci- 
ied for rise in temperature tests in the 
Standardization Rules of the American 
Institute of Electrical Engineers. 


conditions 


The increase in resistance due to rise 
in temperature is approximately 0.42 per 
cent. for cach degree Centigrade above 
zero, the resistance at zero being taken 
as the base. The formula is as follows: 


Re = (1 + 0.0042 t) Ro, 


where 
t= Temperature in degrees Centi- 
grade, 
kt, = Resistance at zero Centigrade. 


Re = Resistance at the temperature ¢. 

In actual tests the resistance is meas- 
ured before testing at the existing 
temperature and the equivalent resistance 
calculated for zero temperature by the 
formula. The value of the resistance so 
obtained is ,used in the formula for the 
value of Ry for subsequent calculations. 

When the period of operation required 
to raise the temperature to its maximum 
value is completed, a measurement of the 
resistance at this temperature is made and 
this value is taken for Re in the formula. 
The value of ¢ is then calculated, trans- 
posing the formula to solve for t. 

On the assumption that the average air 
temperature is 20 degrees Centigrade and 
that the error due to any ordinary varia- 
tion from this temperature is negligible, the 
formula is sometimes revised for the re- 
sistance at 20 degrees Centigrade instead 
of zero. 

Substituting the value of 20 for ¢ the 
formula becomes 


Rx» = (1 + 0.0042 X 20) Ro, 


and transposing and reducing, 


Roo 
Ro = 084 
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Substituting this value of Rp» in the 
general formula gives 


Roo 


Ri = (1 + 0.0042 /) 7.084 


Rearranging terms and clearing fractions, 


258 R 
i= — ee ow 238. 
Rao 
With this formula it is only necessary to 
measure the value of Rz. and determine 


8 
the value of = ‘ 





The value of ¢ is 


found by multisiving the value of the 
resistance at the final temperature by the 
258 
R 
The chart on page 20 is designed to 
determine the final temperature after test- 
ing when the temperature before testing 
is given and the percentage of increase 
in resistance is known. The range cov- 
ered by the chart is somewhat in excess 
of conditions found in actual practice. 





constant and deducting 238. 


EXAMPLES 


1. A transformer is being tested at a 
room temperature of 25 degrees Centi- 
grade; the resistance of the secondary 
wiring before testing was found to be 80 
ohms and after a 5-hour run, measure- 
ment of the resistance showed 92 ohms. 
What was the rise in temperature? 

The temperature of the transformer be- 
fore testing was that of the room and 
the resistance at this temperature was 80 
ohms. After testing, the resistance was 
92 ohms; therefore the increase in resist- 
ance was 100 X I2 ~ 80 = I5 per cent. 

Starting with 25 per cent. Centigrade 
“Temperature before Testing,” read up 
to the diagonal line immediately above 
this temperature and from this intersec- 
tion extend a horizontal line to the right 
crossing the lines of “Temperature after 
Testing” until it intersects a vertical line 
projected upward from 15 per cent. “In- 
crease in Resistance.” This intersection 
is between 60 and 65 degrees ‘“Tempera- 
ture after Testing” and is approximately 
64 degrees Centigrade. The room or ini- 
tial temperature of the transformer was 
25 degrees Centigrade so that the rise 
in the approximately 
64 — 25 = 39 degrees Centigrade. 

2. The resistance of a generator field 
winding is 64 ohms. After a run of 5 
hours the resistance was found to be 8 
ohms. If the room temperature was 30 
degrees Centigrade, what was the rise in 
temperature during the run? 

The increase in 


temperature was 


resistance from 6.4 
ohms to 8 ohms is 1.6 ohms or 25 per 
cent. Starting with 30 degrees Centigrade 
“Temperature before Testing,” read up 
to the diagonal line immediately above 
this temperature and from this intersec- 
tion extend a horizontal line to the right, 
crossing the lines of “Temperature after 
Testing” until it intersects a vertical line 
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projected upward from 25 per cent. “In- 
crease in Resistance.” This intersecting 
is between 95 and 100 degrees “Tempera- 
ture after Testing” and is approximately 
97 degrees centigrade. The room or ini- 
tial temperature of the generator was 30 
degrees Centigrade, so that the rise in 
temperature was approximately 97 — 30 = 
67 degrees Centigrade. 

3. After for 24 
hours continuously, a measurement of its 


operating a motor 


resistance showed an_ in- 
crease of 10 per cent. over the resistance 
before starting, with a room temperature 
of 15 degrees Centigrade. What was the 
rise in temperature caused by the run? 

Starting with 15 degrees “Temperature 
before Testing,” trace up to the diagonal 
line immediately above this temperature 
and from this intersection extend a hori- 
zontal line to the right crossing the lines 
of “Temperature after Testing,” until it 
intersects a vertical line projected up- 


field-winding 


ward from Io per cent. increase in resist- 
ance. This intersection is at approxi- 
mately 40 degrees. The room or initial 
temperature of the motor was 15 degrees 
so that the rise in temperature was ap- 
proximately 40 — 15 = 25 degrees Centi- 
grade. 





Building Pelton Wheels 





By W. Burns 


A short description of the methods used 
in the building of pelton wheels, such as 
are used when a suitable head of water 
can be obtained for supplying power, or 
connected to a dynamo for lighting pur 
poses, may be of interest: 

The wheel is built up of a series of 
cups mounted equidistant on a_ suitable 
wheel or disk, the water from the nozzle 
being directed into these cups (Figs. 2 
and 3), which are designed to return the 
water parallel to its original flow. The 
cups are made interchangeable in order 
that any worn or broken may be easily 
replaced. 

In the smaller sizes the wheel casing, 
wheel and nozzle may be mounted on the 
same soleplate and 
the dynamo. 


direct-connected to 
In the larger sizes it may 
be found more convenient to support the 
wheel journals on a suitable arrangement 
of beams, or on a built foundation, and 
build a sheet-iron or other cover over 
the wheel when in place. 

The cups in the smaller sizes may be 
made of hard cast iron, and mounted on 
a cast-steel disk; while in the larger 
sizes they may be made of cast steel and 
mounted on mild-steel disks. 

The first operation in machining the 
smaller sizes is to turn the disk (Fig. 1). 
It is turned on edge, faced on both sides 
of the strip, the boss bound out to fit 
the shaft, and keyseated. If there are a 
large number of cups it may be advisable 
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to make a jig in which to machine the 
joint edges of the cups (Fig, 2) so that 
they will be interchangeable. Should there 
be only one or two wheels to be built, 
the edges may be accurately machined by 
making a wedge, the angle being equal to 
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FIG. 2 


that formed by radii to the edges of the 
cup (Fig. 2). This measurement re- 
quires to be made very exactly, as the 
accuracy of the joints depends on it; 
if it has been exactly machined the cups 
will assemble on the disk without trouble, 
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and a first-class job will be obtained; but 
if it is slightly out, the joints on the 
cups will show open and will require to 
be connected by filing, or by slightly alter- 
ing the wedge and taking a light cut off 
the cups in the machine. 

One method of getting the wedge to the 
exact taper is to take a long straightedge 
(the longer the better, provided it does 
not deflect or bend to the one side), and, 
taking the length as the radius, or a 
shorter distance may be taken if it is 
more convenient, a circle or part of a 
circle should be drawn on some suitable 
surface, and divided according to the num- 
ber of cups required. The idea is to make 
the radius of the circle as large as prac- 
ticable so that any inaccuracy in the 
measurement will be minimized on the 
smaller radius. Place the straightedge on 
an accurate planer or lathe bed, and set 
one end to a mark scribed on the sur- 
face, then raise the other end the amount 
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FIG. 3 


of the division of the circle 
it firmly in this position. 

The the 
wedge may now be machined, then, placing 
it alongside the — straightedge, a 
should be drawn, to the wedge 
should be accurately set and machined. 
If there is a slight inaccuracy in the 
taper after machining, it should be con- 
nected by filing till it is an accurate fit 
between table and straightedge. 

The wedge should now be fastened to 
the machine and all the cups machined 
on the same edge. After machining the 
second edge on one of the cups to the 
finished size, a mark or stop pin should 
be placed on the wedge so that all the 
cups may be machined exactly alike. 

The next operation is to drill the holes 
for the clamping bolts. To be interchange- 
able they should be bored in a jig, the 


and support 


bottom, sides and ends— of 
line 


which 


locating surfaces being the machined edges 
of the cup. Both holes should be faced 
up to the same level, and large cnough 
to fit a finished washer. This is to facil- 
itate the building up of the cups on the 
disk. Assembling the cups on the disk 
is the next operation. For this purpose 
the disk is placed on a level surface and 
the upper edge whitened. The cups are 
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then placed approximately in position and 
a narrow clamp of strip iron, fitted with a 
tightening screw, placed around the ring 
of cups at the center and slightly tightened 
up. 

Setting the cups concentric with the 
disk and to a true circle is the next op- 
eration. The measurement is taken from 
the center of the disk to the edges of the 
holes in the The clamp is then 
tightened and the holes marked onto the 
disk. If care is taken, the ring of cups 
can be lifted off the disk without altering 
their setting. The holes in the disk should 
be bored from % to 1/16 inch less in 

This 
operation completed, the ring of cups is 
again placed on the disk, finished washers 
of the same thickness being placed be- 
tween thé and the disk and, the 
holes in the being faced up, this 
provides a ievel surface on which to clamp 
the To fix the cups to the disk, 
L-bolts are used, the heads being narrow 
and offset, so that when the check on the 
cups is being turned, the tool can cut 
slightly beyond the center line of the 
holes. This method of fastening may 
seem somewhat slim, but as all the cups 
are tight against one another, and clamped 
over the top, hut little 
of shifting. If the machine work on the 
joint faces has been carefully done, the 
ring will assemble together without fit- 
ting. 

The bolts are 


cups. 


diameter than the holes in the cups. 


cups 
cups 


cups. 


there is chance 


placed in the holes and 
carefully tightened, the heads all being 
turned in the Measure- 
ment is again made from the center of the 
boss to the edges of the holes, and should 


one direction. 


be made very exact to secure interchange- 
able cups. lf there are only one wheel 
and set of cups, it will not matter much 
it they slightly with this 
method of turning, the cups will assemble 
on the finished disk in the exact position 
in which they have been turned. 


are out, as 


The disk with the cups in place is now 
mounted on a mandrel, and the checked 
side on the cups (Tig. 2) turned to a nice 
fit for the disk. When the check has 
been turned the bolts are slackened one at 
and the the 
finished part; the other part is then ma- 
chined. 


a time, heads turned onto 


After marking the cups for place, the 
clamps and bolts are the 
fitted the the 
disk, the check turned on the cups locating 
The bolts 
then replaced and tightened, and the holes 
bored out to finished 
plan, if the finished bolts are available, 
to place one in each hole as it is drilled, 
thus locating the cups without any fear 
of shifting. 


and 
side of 


removed 


cups onto other 


them exactly in-place. are 


size. It is a good 


When the bolts are tightened, the cups 


are dressed up slightly and the wheel ts 
ready to be assembled in the machine. 

In the larger sizes the construction of 
the wheel is altered slightly (Figs. 3 and 
is built up of 


will he seen, it 


4). As 
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two mild-steel disks attached to a cast- 
iron or cast-steel hub by bolts passing 
through the plates and the hub. The 
cups are also fastened in the same man- 
ner. The machining operations are prac- 
tically the same as for the smaller sizes. 

After the hub and the plates have been 
turned, the disks are mounted on the hub 
and the iioles for the clamping bolts bored 
in place, and the bolts fitted in. After 
the has turned on the one 
side of the cup, the bolts are taken out 
and the cup placed on the other disk, 
with the turned side next the disk. The 
bolts then replaced and the other 
side turned. 

They 


tween 


check heen 
are 
are then fitted into place be- 
the two disks. As the holes in 


cups are full size, it is necessary to re- 
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FIG. 4 


move one of the disks for the drilling op- 
eration and when one disk has been bored 
the other replaced, the wheel 
turned over and the boring completed. 
The turned bolts fitted in at this 
stage; and, after balancing, the wheel is 
finished. 


disk is 


are 





Acting instructions of the Sec- 
retary of the Interior, the United States 
Geological Survey has begun the investi- 
water-power sites on public 
Since April 23, the date of the 
secretary's order, the director of the Sur- 


upon 


gation of 
lands. 
has reeommended cleven 


vey temporary 


“in air of proposed legisla- 
tion affecting the disposal of the water- 
power sites on the public domain.” These 
power-site withdrawals, aggregating 236,- 
365 acres of public lands in Utah, Colo- 
rado, Wyoming, Montana, Idaho and 
Oregon, have approved by Sec- 
retary Ballinger. 


withdrawals 


been 
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The Largest Coke Oven Gas Engine Plant 


A Practical Plan Whereby a Modem Colliery Can Cover All Its Power 


Requirements at a Minimum Cost and with Maximum Effciency 





5 ae P 


The development of the gas-engine 
power station at the Anna II mine, of 
the Eschweiler Mining Company at Als- 
dorf, near Aix-la-Chapelle, Germany, is 
a good example of how an uptodate col- 
liery is able to cover all its power re- 
quirements in a practical and economical 
way by taking full advantage of recent en- 
gineering progress. At this colliery, as 
at most others, the coke-oven gas was 
used until recently as fuel for boilers, 
the steam of the latter being consumed 





B. 


reckoning the great condensing loss in the 
long pipes. 


NEARLY ONE-THIRD OF THE CALORIFIC 
VALUE CAN BE TRANSFORMED 
INTO POWER 


Good gas engines, however, are able 
to transform 30 per cent. of the calorific 
value of the gases into power, and, there- 
fore, the total efficiency of a gas-engine 
plant is practically more than double that 
of a steam-engine plant. 


VAN BRUSSEL* 


the coal used. The installation began with 
two gas engines of 500 brake horsepower 
each, which were ordered from the Ma- 
schinenfabrik Augsburg - Niirnberg, for 
direct-coupling to the three-phase dyna- 
mos of 500 volts. 


LarceR UNits Were INSTALLED 
The coke-oven engines of the 
Eschweiler Mining Company were set to 
work during 1904. The engines gave 
such excellent results that it was decided 


gas 














GENERAL VIEW OF THE ESCHWEILER PLANT AT ALSDORF, GERMANY 


by the different steam engines about the 
works. Each of these comparatively small 
steam-engine plants needed special spare 
engines, and, in consequence, the mainte- 
nance and working costs were high. The 
calorific value of the gas was thus utilized 
inefficiently, as a steam engine of the best 
design is only able to transform into 
power I5 per cent. (maximum) of the 
calorific value of the gas, without even 





*Brussels, Belgium. 


Fully realizing this fact, the directors of 
the Eschweiler Mining Company decided 
to scrap the different steam enzines, one 
after the other, and to erect a large power 
station of gas engines for driving dyna- 
mos. The gas engines were to be driven 
by coke-oven gas sufficiently free from 
tar, because a byproduct recovery plant 
was to be provided. A special iron-oxide 
cleaning plant was to be erected for ex- 
tracting the sulphur from the gas, such 
sulphur varying in quantity according to 


to erect larger units. During 1904 and 
1905 three engines—two of 1000 brake 
horsepower each and one of 1200 brake 
horsepower—were erected, and in 10907 
two twin-tandem engines each of 2409 
to 2600 brake horsepower were installed, 
all being of the 
were followed in 


Nirnberg type. These 
1908 by a further order 
for two engines of 2600 to 2800 brake 
horsepower each, so that the total output 
now is 14,500 to 15,000 horsepower. 


This total output of 15,000 brake horse- 
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power represents about twice the amount 
of power formerly produced by the steam 
plant, and it exceeds to a large extent the 
power requirements of the colliery itself. 
Consequently, one part of the current is 
used at the Edward pit, where the wind- 
ing engine is driven by means of an 
Ilgner transformer, the current having a 
tension of 5500 volts. Another part of 
the power, about 3000 brake horsepower, 
is transformed from 5500 into 35,000 volts, 
and is transmitted to the Eschweiler mine, 
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of tests made by Professor Lange, of the 
Technical University at Aix-la-Chapelle, 
of the two 2400-brake horsepower gas en- 
gines in Alsdorf. Owing to these tests 
taking place on a Sunday, it was impos- 
sible to overload the engines, but pre- 
liminary trials had shown an _ overload 
capacity of 16 per cent. At the same 
time the reliable parallel running of the 
gas engine, combined in every possible 
manner and under different loads was 
well proved: 


4sse, 
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was able to work at full load without any 
alteration of the valves or governing gear, 
either with coke-oven gas of 340 to 450 
B.t.u. per cubic foot (3000 to 4000 calories 
per cubic meter), or with producer gas 
of 113 B.t.u. per cubic foot (1000 calcties 
per cubic meter). Such results would not 
be possible with the so-called “quantity” 
regulation which is largely adopted. 

The producer-gas plant is erected as an 
auxiliary plant in case of strikes, or if the 
coal production and the working of the 
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LONGITUDINAL SECTION OF NUERNBERG GAS ENGINE OF 2800 HORSEPOWER 
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PLAN 


about 11 miles distant, where it is used as 
auxiliary power for the pit pumps as well 
as for other purposes. 

It is further intended to take about 1500 
to 2000 brake horsepower out of this high- 
tension conduit to the Maria pit, about 
14 miles distant. The accompanying 
photograph shows the gas-engine power 
station of the Eschweiler Mining Com- 
pany, which, it is understood, is, or will 
be, when all the engines now ordered 
have been delivered, the largest coke- 
oven gas-engine plant in the world. 

The following figures give the results 
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RESULTS OF GAS-ENGINE TESTS. 
Test 1. Test 2. 


Sa a ee re 1530 1554 
Heit consumption guaranteed in 

B.t.u. per i.h.p.-hour......... 8000 8000 
Tested consumption in B.t.u. per 

RN. ce SvsetOhie ayanie @ Hane 6865 6862 
Total efficiency, taking the effi- 

ciency of the dynamo at 0.945. 0.794 0.794 
Proved efficiency at ful load.... 0.844 0.857 


Following these trials, Professor Lange 
tested one of the engines—designed for 
coke-oven gas—with the special object of 
ascertaining how it would work when 
driven by producer gas made from coke. 

Owing to the quality regulation of the 
contractors, it was proved that the engine 





ARRANGEMENT OF GAS-ENGINE PLANT 


coke ovens is interrupted for any other 


reason. 





Nearly all the British ocean-going 
destroyers have been suffering from fur- 
nace defects. The replacement of the 
hurners is, of course, an anticipated ne- 
cessity, though not of very frequent oc- 
currence; but special care has to be taken 
that the quality of firebrick employed will 
withstand the greater heat, and the sys- 
tem of attaching these bricks was not as 
good as it might have been in one or 
two cases.—Engineer. 
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Practical Letters 


POWER AND THE ENGINEER. 


ty 
wn 


from Practical Men 


Don’t Bother About the Style, but Write Just What You Think, 
Know or Want to Know About Your Work, and Help Each Other 





WE PAY FOR USEFUL 


Repairing a Main Beanng 





The following describes the manner in 
which repairs were made to a 300-horse- 
power tandem compound engine, running 


at 150 revolutions per minute. One day 


shortly after starting up the nut dropped 
off the end of the piston rod in the low- 
pressure cylinder, with the result that the 
outer jaw of the main bearing was broken 
off at the point shown, leaving an open- 
ing into the engine bed. 

The old cap was discarded and a new 


running for six months without a bit of 
trouble. 
T. Henry. 
West Toronto, Ont. 





A Power Plant Layout 


In reference to C. L. Wilson's power- 
plant layout, in a recent number, it will 
be found that the 85-horsepower engine 
will drive the shaft at a speed of 299 
revolutions per minute; and the 50-horse- 
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REPAIRING A MAIN BEARING 


one cast which extended back along the 
engine frame as shown, and to which it 
was securely bolted. The other end was 
provided with a tongue which extended 
down through the opening in the bed 
made by the break. 

This provided a means of taking part 
of the thrust by two large set screws, 
one of which is shown having a bearing 
against the lower end of the tongue. 

The new cap was drilled and tapped 
for oil cups and adjusting bolts similar 
to the old one, with the addition of the 
two large set screws for end thrust, which 
were in the piece broken off. 

After babbitting and adjusting the cap, 
the engine was started up and has been 


power engine will drive it at 291 revolu- 
tions per minute. 

If the load were just sufficient for the 
larger engine and the smaller one were 
cut in, the large one would carry all 
the load, and would have a tendency to 
drive the smaller one; but as the load 
increases and the larger engine becomes 
overloaded to the extent of reducing the 
speed of the shaft to the speed at which 
the smaller one would drive it, the small 
engine will begin to take some of the 
load, and will take all that is added after- 
ward. 


The large engine, when running to- 


gether with the small one, will always 
be overloaded, the small engine merely 


IDEAS 


carrying that portion of the load which 
is over and above that carried by the 
large engine. 

If the speed of the small engine is .1.- 
creased to 191 revolutions per minute, it 
will then take its share of the 
soon as cut in. 


load as 
NorMAN S. CAMPBELL. 


Detroit, Mich. 


In the May 18 number, page 892, un- 
der the heading, “A Power Plant Lay- 
out,” C. L. Wilson asks: “Which engine 
carries the load or take its 
portion ?” 


does each 


According to my way of figuring both 
engines do not drive the jack shaft the 
same number of revolutions per minute. 
If the pulley sizes and speeds as given are 
correct, the 85-horsepower engine will 
drive the jack shaft 299.34 revolutions per 
minute, while the s50-horsepower engine 
will drive it only 291.13 revolutions per 
minute. From this it appears to me that 
the 85-horsepower will carry 
nearly all the load until its speed is re- 
duced to that of the 50-horsepower en- 
gine. When ithe thrown in, 
thereby connecting the two engines, the 
governor of the small engine will cer- 
tainly jump to the extreme position, on 
account of the higher speed of the &5- 
horsepower engine, and will not admit 
steam to the cylinder of the small engine 
until the speed is reduced enough to allow 
the governor to come back to its normal 
position. 


engine 


clutch is 


Louis B. Car-. 
Marshfield, Wis. 


In the issue of May 18, C. S. Wilson 
asks: “Which engine carries the load or 
does each take its portion?” 

He says that the larger is capable of 
developing 85 horsepower and the smaller 
50 horsepower. Then under the circum 
stances the two together would be able 
to develop 135 horsepower and each would 
be running to its full capacity, or in the 
proportion of 85 to 50. Now if the load 
on the jack shaft were, say, 100 horse- 
power the larger engine should carry 


85 
135 





X 100 = 63 


horsepower, nearly and the smaller en- 
gine 
100 — 63 = 37 
horsepower. 
It would be interesting to see diagrams 
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taken from these engines when running 
under full load. 
CHARLES T. MELLEN. 


New: York City. 





Reducing Rig for a Vertical 
Engine 


Occasion arose recently to fit a_per- 
manent reducing rig to a vertical engine 
of 7-inch stroke. The most suitable re- 
ducing wheel available gave a reduction 
of I to 4, or a diagram only 134 inches 
long—too small for the purpose. 

As the engine was constructed, it was 
particularly difficult to fasten to it any 
form of pendulum or pantagraph motion. 
Furthermore, it must be confessed that 
the writer was unreasonably annoyed at 
the thought of taking all the time and 
pains to obtain a_ reduction of only 
I to 2 that would be necessary for an 
engine of three times the stroke. In the 
midst of this annoyance the device illus- 
trated in Fig. t occurred as an inspira- 
tion. The mechanism, which will be 
recognized at once, has not before been 
used as a reducing rig to the 
knowledge. 


writer's 


To the crosshead 
fastened a flat bar carrying a hook, as 
shown. The end of the cord leading 
from the indicator drum was tied to a 
guide pulley P, such as is commonly 
used in indicator work. <A separate cord 
was threaded through this, with one end 
A fastened to the engine frame, while the 
other was looped over the hook H. The 
resulting readily compre- 
hended. 

It at once occurred to me that there 
was no reason why this application should 
not be extended. Thus a 4-inch diagram 
from an engine of 12-inch stroke could 
readily be obtained by the 
illustrated in Fig. 2. 


of the engine was 


reduction is 


combination 
If the upper pulley 
is made double a reduction of one-fourth 
would result. It is difficult to say where 
are the limitations of the adaptation, but 
the following considerations at once sug- 
gest themselves: 

If used with a horizontal engine the 
weight of the moving pulley or pulleys 
would have to be supported to keep the 
cord from sagging, if they move hori 
zontally. This, however, could be simply 
accomplished by supporting the moving 
weight from above by a cord of such 
length that the arc through which the pul- 
ley swings is nearly a straight line. 

With slow-speed 
considerable 


engines probably a 
reduction could be accom- 
plished, as it is conceivable that the drum 
spring has sufficient tension to keep a 
number of bights taut. With high-speed 
engines, however, it is surmised that this 
force would not be sufficient to draw the 
indicator cord over a number of pulleys 
sufficiently fast to keep tight that part of 
it proceeding directly from the crosshead. 
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FIG. I 


This difficulty might be overcome by the 
use of an auxiliary spring having one end 
fastened to the moving pulleys and the 


other to a fixed point on the engine, so 
that its 
spring. 

The reduction is absolutely accurate ex- 
cept for the effects of inertia, the weight 
of the reciprocating pulley increasing any 
this 


tension aids that of the drum 


distortion due to cause. If, how- 
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ever, this weight is made small by select- 
ing as small a pulley as possible the re- 
sulting error should be little. If an 
auxiliary spring is used it may neutralize 
entirely the effect of inertia. 

The extended application of the mech- 
anism is here suggested as a_ possibility. 
In its simple form there is no doubt of its 
availability. 

Jutian C. SMALLWwoop. 

Philadelphia, Penn. 





Draining a Main Steam Pipe 





A. J. Dixon, in the May 11 number, de- 
scribes a method of draining a steam 
header, returning the drips direct to the 
steam space of each boiler by gravity. 

This method is by no means new, hav- 
ing been employed satisfactorily in nu- 
merous plants, the drip pipe, however, 
entering the boiler below the water line 
and in no case, to the writer’s knowledge, 
has this connection been made to the 
boiler above the steam space in the drum, 
as shown in Mr. Dixon’s sketch. 

It is customary to connect this re- 
turn-drip pipe into the blowoff line at 
some point above the blowoff valve. A 
swinging check valve is placed in the re- 
turn line to prevent the boiler water 
from backing up when the pressure is 
off the main steam header. This check 
valve should preferably be placed between 
two stop valves, one at the drip main and 
the other at a point just above where the 
return pipe enters the blowoff line, for 
convenience in removing 
the check should it get out of 
order, or should the disk stick to the seat, 
preventing a clear flow of the drip water 
to the boiler. 

Some engineers do not approve of 
making a drip connection through the 
blowoff line. However, the drip water 
flowing into the boiler tends to sweep the 
sediment, away with it, de- 
positing it some distance from the blowoff 
connection, which is in its favor. A 
separate connection can be made to the 
boiler, the water line, some dis- 
stance from the blowoff, if objection is 
made to using the blowoff line. 

In order that the drip water from the 
header shall gravitate back to the boilers 
as it forms, the header should be a suf- 
ficient hight above the water line in the 
boiler in order that the water standing in 
the return pipe will have a head more 
than sufficient to compensate for the dif- 
ference between the pressure in the boiler 
and the pressure in any part of the ste 
main, or the drip main, where one is used. 

Say, for example, the pressure in the 
boiler is 100 pounds, and the lowest pres- 
sure at any point in the steam header is 
98 pounds. Then we have a 2-pound drop 
the boilers and the 


examining or 
valve, 


scale, etc., 


below 


in pressure between 
header. 


3efore any water will flow from the 
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header into the boilers a column of water 
equal to 

Drop in pressure in pounds + 0.434 = 

2 + 0.434 = 406 

feet, or a head 4 feet 7 inches above the 
boiler water line will form in the re- 
turn pipes and any water above this hight 
should gravitate to the boilers as fast as 
it forms. The 0.434 is the weight of a 
column of water one inch square at its 
base and one foot high. 

In Mr. Dixon’s sketch the boiler is 
shown connected to the main steam header 
through a long-radius 90-degree bend and 
an elbow, with a valve placed in the verti- 
cal line between the elbow and a tee in 
the main header. 

With the valve placed in this position 
a water pocket is formed above the 
valve seat when the valve is closed, and 
any water of condensation forming in the 
horizontal pipe and in. the elbow will in 
a short time cause this pocket to fil 
up with a column of water; and when the 
valve is opened to admit steam to the 









Vacuum Gage 








VACUUM 


header, this water will be thrown to the 
bottom of the header with great force, 
and, unless quickly carried off through 
the drip pipes, or through a separator, 
may be swept over to the engines in slugs, 
causing pounding and 
cylinder head, or 
serious damage. 


knocking out a 
doing, perhaps. more 


If the steam piping is to be arranged 


as shown, the valve should be dripped 


above the seat in order to keep the pocket 


drained free of water when the valve is 
closed. This pocket should be relieved 
of water in all cases before opening the 
steam valve. 

’ The steam piping from the boiler could 
be arranged to better advantage by plac- 
ing the elbow next to the tee, and placing 
the valve in the horizontal line next to 
the elbow. 

With this arrangement of the piping, 
the water pocket is entirely eliminated. 
When the valve is closed, the water of 
condensation, which forms in the bend and 
horizontal pipe, will drain hack to the 


Exhaust frow Vacuum Pump 


Exhaust from Feed Punp 
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boiler, and that forming in the elbow 
and the vertical leg of the tee, will drain 
back to the header as fast as it forms. 
WittraAm ~F. Fiscuer. 
New York City. 





Vacuum Heating System 





From the accompanying illustration an 
idea may be got of a “mongrel” vacuum 
steam-heating system which was formerly 
run with open ends on the coils and re- 
quired 15 pounds back pressure on the 
engine to heat one of the buildings 200 
feet away. After installing the present 
piping, as shown, the returns from the 
vacuum pump were dumped into an old 
boiler which I used for a receiver and 
which I have also found to be the best kind 
of an oil separator, as no trace of oil can 
be found in my power boilers. In the 
coldest weather it is not necessary to carry 
more than 5 pounds back pressure in the 
morning; when around the freezing point, 


To Receiver 


Different Returns 








HEATING SYSTEM 


2 pounds, and when above freezing I raise 
the back-pressure valve and the pump will 
pull the steam through and get rid of the 
back pressure. Another great help is to 
run the pump condensing. It will be seen 
that the pump exhaust goes to the suc- 
tion of the vacuum-pump pipe, and gets 
the benefit of 20 inches of vacuum which 
is carried on the This 94 
pounds reduced resistance per square inch 


system. 


of piston is at once noticed when changed 
over to condensing. For example, if the 
pump throttle valve is set to give 5 inches 
of vacuum noncondensing, if changed to 
condensing it will give 20 inches vacuum 
with the same throttle opening which gave 
a 5-inch vacuum, this being due to the 
speed given the pump condensing. The 
gain can be seen on the boiler-feed pump 
in the same proportion and the cold-water 
injection, shown with perforated pipe and 
cap on cnd in the pump suction, must be 
opened slightly more in this case because 
of the increased amount of steam in the 
vacuum suction pipe. 


It is advisable to have a large receiver 
sO as not to overflow, because in the 
morning when the heating is greater it 
accumulates fast, while in the afternoon 
the heating is less and the water level 
comes dcewn to normal. 

A. C. WaALprRON. 


Lynn, Mass. 





Vaporizing Temperature of 
Kerosene 





1 noticed two letters in the May 4 num- 
ber, which gave the vaporizing tempera- 
ture of kerosene at widely different values. 
W. S. Durand states that the degrees 
marked on an oil barrel do not indicate 
the temperature at which it will vaporize, 
but gives 338 degrees and 
the proper figure. 


upward as 
I have consulted sev- 
eral reference books and have been un- 
able to find any data relative to the 
vaporizing temperature or boiling point 
of kerosene. Would Mr. Durand kindly 
give his authority for his statement? 1 
suppose he has arrived at this figure from 
experiments and 
own. 

Professor Gill, in his “Engine Room 
Chemistry,” gives the definition of fire 
test as “that temperature at which an oil 
gives off vapor in sufficient quantity to 
burn continuously if a flame is applied.” 
The temperature marked on an oil barrel 
usually indicates the fire test. In this 
case it this would be 
the vaporizing point in open air, but we 
have other features to consider when con- 
fining it within the boiler. 


investigations of his 


looks as though 


I am not in favor of using oil of any 
kind in a boiler, but I have seen kerosene 
used in small boilers with great success, 
and it seemed to make very little differ- 
ence whether the boiler was allowed to 
stand or steamed up at once after pour- 
ing in the kerosene. The pressure car- 
ried on these boilers was 80 pounds. 

Mr. Taylor states that there is danger 
of the oil showing up weak places in the 
boiler. Is this not rather 
benefit than a detriment ? 


more of a 
Of course if 
an engineer is up against it for boilers, 
it would not be good policy to try any 
experiments that might result in causing 
a leaky boiler. The has no busi- 
ness in a boiler, and after once removing 
it and repairing any leaks that may have 
appeared, I think the engineer should be 
able to keep the boiler from getting badly 
scaled a second time. 


scale 


He should, if pos- 
sible, arrange for.more frequent cleanings 
and inspections. 
oil in a 


My reason for not using 

boiler is the danger of 
blistering the plates, due to overheating, 
caused by the oil keeping the water from 
close contact with the plate. 

In my opinion the best way to handle 
the boiler-cleaning proposition is to re- 
move as much sediment as possible before 
feeding the water into the boiler. A good 


large 


feed-water heater of the open type, cap- 
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abie of maintaining a temperature of at 
‘east 210 degrees, will remove a large 
mount of foreign matter. I have taken 
as much as three wheelbarrow loads of 
sediment from a 3000-horsepower heater 
after a two-weeks’ run. Another gain 
is in frequently blowing down. I claim 
that a boiler should have at least one 
inch of water blown out, once in twenty- 
four hours, and in case of very muddy 
water I have opened the blowoff every 
three hours until normal conditions were 
regained. 

CHARLES A. CRYTSER. 
Windber, Penn. 





The Duplex Pump 





The duplex steam pump causes the aver- 
age young engineer an endless amount 
of trouble and worry, and its actions are 
sometimes a puzzle to him. After work- 
ing on one for two or three hours, and 
examining everything he can think of, 
without locating any trouble, he will put 
it together again and start it up, when to 
his surprise it will work perfectly. He is 
naturally very much puzzled as to what 
the trouble really was and too frequently 
comes to regard the pump as a sort of 
mystery. 

In reality the much abused duplex 
pump is a very simple machine, and its 
refusals to work properly are always due 
which are very simple and 
easily found after one is able to diagnose 
the trouble properiy. For instance, when 
a pump makes three cf the four strokes 
.~mprising a “revolution,” and gives a 
suddci jerk or kick for the fourth, an 
experienced pump man wil! ‘mmediately 
look for a broken or missine valve in the 
water ena, vet the writer has seen this 
action laid to faulty valve setting in the 
steam end and the engineer has attempted 
to remedy it by changing the valve set- 
ting, when he finally comes to the con- 
clusion that the trouble lies 
Upon attempting to restore the 
valves to their original position he finds 
that he does not understand how to set 
them properly. 

Do not tamper with the steam end un- 
less you are positive that the trouble lies 
there, as almost without exception the 
valve motions of duplex pumps are so 
constructed that it is impossible for the 
setting of the valves to change without an 
actual breaking or bending of some of 
the connections. 

The manner of setting the valves of a 
duplex pump is as follows: First move 
the piston to the end of the stroke until 
it strikes, and mark the rod at this point; 
then find the striking point at the end of 
the return stroke in the same way. Next, 
place the piston in the center of its travel 
with the lever from the rocker arm plumb. 
If it is not, and the crosshead is not 
keyed to the rod so it cannot be moved, 


to causes 


elsewhere. 
steam 
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adjust it until the lever is plumb, and 
go through the same operation with the 
other side. After setting both pistons in 
the center of their travel in this way re- 
move the steam-chest cover and adjust 
the links so that when the lost motion is 
equally divided on each end of the valve, 
the outside edges of the valves will come 
line on iine with the outside edges of the 
steam ports. When this has been done, 
the valves are properly set, and cannot 
get out of adjustment unless the cross- 
head slips, or some of the links bend or 
break. 

When a pump kicks back suddenly on 
any one stroke, it is pretty safe to assume 
that a suction valve on the end toward 
which it kicks is either broken, or that 
the stud on which the valve works is 
broken, although the same trouble may 
exist in the discharge chamber of the op- 
posite end. For instance, referring to 
lig. 1, if the stud holding the valve 4 
in place should be broken, it would not 
make any difference during the stroke in 
the direction indicated by the arrow, as 























FIG. I 


the valve A, being a suction valve, would 
normally be open during this stroke, but 
on the return stroke it is very evident 
that the water would simply surge under 
pressure through the valve A, and be 
forced into the suction chamber instead 
of being forced into the discharge. There- 
fore, during that stroke the piston has 
practically no resistance, and makes the 
stroke with a sudden kick. The rapidity 
of the return stroke is an index to the ex- 
tent of the trouble in the valve chambers, 
as, if a valve is simply broken, the amount 
of water which can will be 
much less than if one or more valves are 
missing. 


surge past 


If a discharge valve is broken 
or missing, the action is the same. For 
instance, if the valve B is 
broken or missing the water will surge 
from the force chamber C, through B, 
into the suction end, as can be clearly per- 
ceived. By 


discharge 


course of the 
water in this way the engineer can tell 
at a glance just which suction or force 
chamber he may look into for the trouble, 
and thus save himself much work and 
time in removing the wrong caps. When 


tracing the 
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trouble of this nature exists the water 
can be plainly heard rushing through the 
passages, which will also help to locate 
the fault. 

Knocking in the water end is, perhaps, 
the most frequent trouble in pumps, and 
may be the result of a number of causes, 
the principal one of which is a leak in the 
suction system, especially if the lift is 
considerable. A very small amount of 
air drawn in under a considerable vac- 
uum will occupy a good deal of space, 
and when compressed to, say, 60 or I00 
pounds pressure on the return or force 
stroke, the piston may travel through a 
distance of anywhere from ™% inch to 2 
inches, or even more if the leak is a bad 
one, before it strikes the solid nonelastic 
water. The result of this is a heavy 
knock, which jars the entire pump and 
its connections. Of course, this leakage 
may be anywhere in the suction system, 
either in the joints of the pipe, through 
the stuffing boxes or leaky gaskets. 

If the suction pipe is long, the column 
of moving water in it attains considerable 
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energy, and suddenly to check this, as is 
done to a considerable extent when the 
piston stops at the end of the stroke, may 
reasonably be expected to cause a water 
ram or knock. This is frequently the 
case, esnecially if the opposite side of the 
pump does not commence its stroke quite 
as soon as it should, thereby maintaining 
a more uniform flow in the pipe. By 
properly installing an air chamber on the 
suction this ram effect may be largely 
overcome. In installing this air chamber 
it should, whenever possible, be placed in 
direct line with the suction pipe as shown 
by the full lines in Fig. 2, rather than on 
a tee near the pump, as shown by the 
dotted lines. The reason for this is that 
a great deal of the cushioning effect of 
the air will be lost if the water has to 
change its direction at each impulse in 
order to enter the chamber. 

An ample air chamber should also be 
provided on the discharge side of the 
pump. If the chamber is completely filled 
with water it is useless, but if there is no 
gage the engineer cannot tell whether it 
contains any air or not. 
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ally disappears, owing partly to leakage 
and partly to absorption, and this defici- 
cncy must be supplied. A very simple 
and effective method which the writer has 
ised on some fairly large pumps with 
zood results is to tap a small pet cock into 


‘he suction pipe next to the pump. When 
the air is becoming low this cock is 


‘pened slightly, as much as the pump will 
stand without knocking, and left open 
util sufficient air has accumulated in the 
chamber. It may even be necessary to 
run a great part of the time with this 
cock partially open in order to maintain 
the proper amount of air in the chamber. 

When the water contains considerable 
mud or vegetable matter, such as weeds 
or leaves which have become water-logged 
and sunk, the strainer may soon become 
sufficiently choked to prevent the cylin- 
ders filling completely at each stroke. When 
this is the case the action is the same as 
though the suction leaked. If any doubt 
exists, a vacuum gage attached to the suc- 
tion pipe near the pump will indicate 
whether the Vacuum is much too high for 
the lift on which the pump is working or 
not, and in this way a choked strainer 
will be detected. 

Much friction may be caused by pack- 
ing the water pistons too tight. The 
writer has been called upon to overhaul 
pumps of about one million gallons capa- 
city which were packed so tight that they 
could not be moved by one man with a 
5-foot bar. The square linen packing used 
for this purpose is quite hard, and as it 
swells to some extent when wet, care 
must be taken not to get it too tight. It 
is far better to lose a trifle more water 
by slippage past the packing than to use 
a great deal more steam in overcoming 
an abnormal amount of useless friction. 

The piston packing in the water end is 
not usually fitted as carefully as it should 
be. A good plan is to soak the packing in 
hot water for a few minutes, making it 
soft and pliable and swelling it to its 
working size. Then coil it around the 
piston, or plunger, marking the length of 
a ring very carefully. It should be cut 
with a lap joint and fitted as carefully as 
It will be 
found that this method will give a bear- 
ing on each ring throughout its entire cir- 
cumference, and the packing will wear a 
great deal longer than if put in carelessly. 
The rod packing will wear much longer 
and the rods will be kept in much better 
condition if a swab is arranged for them, 
keeping them lubricated with engine oil. 
It might seem that the water in the pack- 
ing would immediately wash all this oil 
off before it have any beneficial 
effect, but a trial will soon convince the 
most skeptical. Remove the old pack- 
ing and repack the rod as loosely as pos- 
sible, and keep the swab saturated with 
filtered engine oil. This is also an ex- 
cellent plan to follow on the steam rods, 
but the old packing should be removed 
to obtain the full benefit of it, as the old 


the rings of a steam piston. 


could 
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packing is usually so hard and dry as to 
be impervious: to the. oil. 
L. S. BRAINERD. 
St. Louis, Mo. 





Hygrometry 


As a contribution to the discussion 
under the title “Hygrometry,” but con- 
fining attention to the case of steam as 
made in a boiler, | would submit the 
following : 

Mr. Treeby, January 5, page 63, and 
especially in May 18, page 893, errs in 
pressing an analogy which does not hold. 
In general usage, “saturation” and “sat- 
urated” undoubtedly imply “with ;” but in 
the case of steam the term is used in a 
conventional or arbitrary sense, to con- 
vey a special idea which could otherwise 
be expressed only by a definition. Pure 
“saturated” steam is not filled up or load- 
ed with anything; not with moisture, 
for it contains no water in the liquid 
state; certainly not with heat units, for it 
contains the least possible amount of heat 
that it can hold and yet be in the gaseous 
state. 

The meaning of the term “saturation” 
is clearer if we approach the condition 
which it defines from the side of super- 
heat. Suppose that we have a certain 
weight of closed 
vessel at a temperature much higher than 
that at which when under 
the pressure existing within the vessel. 
Abstracting heat at constant pressure, 
keeping the pressure constant by 
tracting the vessel as the steam shrinks 
in volume, we cool the steam, or lower its 
temperature. This cooling continues until 
the characteristic boiling temperature is 
reached, and then there is an abrupt and 
radical change in the behavior of the 
fluid. The pressure being still kept con- 
stant, the temperature no longer falls 
as heat is withdrawn but, instead, the 


steam confined in a 


water boils 


con- 


steam condenses. 

Steam in such a state that abstraction 
of heat under 
not cool but will condense it, is saturated 
Considering a definite amount of 
water substance, as in the preceding para- 
graph, when the whole body of steam is 
in the pure or dry saturated state, ie, 
just when the temperature has been low- 
ered to the point but before 
any of the condensed. The 
least further escape of heat changes the 


constant pressure will 


steam. 


boiling 
vapor has 


content of the vessel from pure or dry 
steam to a mixture of steam and water. 
This may bea nearly homogeneous mixture 
of vapor and minute particles or drops 
of water; or the water may collect and 
settle to the bottom, leaving dry steam 
above it. In the first case, we have what 
is properly called wet steam; in the 
second case the steam just meets the 
definition, “in the presence of water.” 
Ordinary usage is, perhaps, best de- 
scribed, by saying that “vapor” stands 


29 


for a gas at or near saturation, while 
a “gas” is a more or less superheated 
vapor, the two terms overlapping. It 
might be well if the word vapor were 
confined to the lower limit of the gaseous 
state, or to the saturated gas which is 
just ready to condense. Wet steam is 
not a simple vapor, but is a mixture of 
vapor proper with water mist. From the 
side of mechanical condition, as distinct 
from thermal, we must recognize two 
states of liquid water; in the first, the 
liquid is collected in large masses; in the 
second, it is in more or less minute drops, 
which float in a gaseous atmosphere; this 
latter state is properly described by the 
word mist. 

The meaning given in the foregoing, 
namely, that saturation is the lower limit 
of the gaseous state, seems to be the best 
definition of this condition for any fluid. 
Consider again the process of cooling 
from superheat under constant pressure ; 
at saturation the steam has the 
temperature and the smallest volume and 
the least heat content that it can 
and yet be all of it gas and none of it 
liquid. Or, if a certain weight of the 
substance be confined in a space of con- 
stant volume, then at saturation the steam 
has the lowest temperature and smallest 
pressure and least heat content for the 


lowest 


have 


gaseous state. 

The most obvious reason for the adop- 
tion of the term “saturated” in the 
special sense in which it is used in this 
connection is probably to be found in 
the readiness of the steam to condense. 
Another reason suggests itself in the fact 
that with the conditions just described— 
volume or 
maximum density. 
the determining 
volume, or temperature, at saturation the 
weight of substance contained in a_ unit 
of volume is the greatest that can exist 
for water in the gaseous state. 

R. C. H. Heck. 

New Brunswick, N. J. 


lowest 
In general, whether 


least pressure—goes 


variable be pressure, 





Economy of Different Sized 
Engines 





On page &o1 of the May 18 number 
Mr. Guile takes exception to an economy 
chart published in a previous number by 
Mr. Snow. Mr. Guile states that there 
is an old saying that figurés do not lie, 
but he is not so sure that it holds true 
for this chart. I think that in this case 
Mr. Guile should apply his doubts to his 
own figures and not the chart, for that 
seems to be correct. 

If Mr. Guile will go over his 
again, using a little care, he may dis- 
cover that in finding the cubic inches of 
steam used by an 8x10 engine cutting off 
at one-third stroke, he has taken the 
diameter as 10 inches instead of 8 inches. 
The correct figure should be 329 cubic 
inches, which would make a decided dif- 


work 


30 





ference in favor of the 8x1o engine in- 
stead of the 8x8, as claimed in the article 
under discussion. 

Even if Mr. Guile’s figures were correct 
they would prove nothing, as a com- 
parison of the total amount of steam used 
by two engines is meaningless unless the 
horsepower of each engine is also given, 
so that the water rate can be referred to 
the same basis for comparison. 

JOHN FRENCH. 

Brooklyn, N. Y. 





Engines at High Efficiency 





In reading a recent issue 
I noted the editorial remarks upon the high 
efficiency of the West Point engines. The 
paragraph in the latter part states that 
for turbines the efficiency ratio is from 
50 to 72 per cent. 

To my mind you misrepresent the con- 
ditions to. some of the readers who do 
not understand the different conditions 
under which a turbine works from those 
of an engine. 

The available energy in the steam be- 
tween the range of, say, 150 pounds and 
29 inches of vacuum on which the tur- 
bine will take down from 50 to 72 per 
cent. is much greater than the available 
energy in the from 150 pounds 
down to 27 inches of vacuum, or 27%, 
under the engines would very 
likely operate. The point I wish to bring 
out is that the total work developed per 
pound of steam is greater in the case of 
a good turbine than in the case of a 
good engine, while it may take out the 
percentage 


steam 


which 


same less 
of available energy in the steam. 


C. W. E. Clarke, 


percentages or a 


New York City. 





Three Phase Altemating Current 





The use of electricity for street light- 
ing, illuminating and power 
work is in reality comparatively young, it 
not having been many since the 
first are light in St. Louis was to be seen 
on a pole on the corner of Twenty-third 
street and Locust avenue, put up as an 
experimental or trial lamp. 

Since that time many changes have been 
made in the application of electricity for 
general use in cities; and to draw out 
arguments IT wish to condemn the three- 
phase alternating-current system as gener- 
ally used for furnishing electricity for 
universal It is impossible to give 
entire satisfaction to each particular style 
of consumer at all times with this sys- 
tem, even when it is working as satisfac- 
torily as it is possible to have it, with the 
many appliances for regulation, etc., that 
can be had. 


residences 


years 


use. 


James M. SuermMan. 
Columbia, Mo. 
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A Rotor Wreck 





A short time ago we had a very serious 
wreck to one of our 600-kilowatt alter- 
nator rotors. As shown in Fig. 1, two 
spokes were broken entirely through, 
which caused the periphery of the rotor 
to be a little elliptical or oval. From the 
nature of such a breakdown it can well 
be appreciated that it did not present any 
easy plan for repair. It was out of the 
question to await the arrival of a new 
rotor, so some means had to be devised 
to get this break repaired for temporary 
service at least. 


Our superintendent seemed to suggest 
the 


the correct idea at psychological 
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FIG. 


moment. The arms or spokes were cut 
out to receive one-half the diameter of 
the bolts, as shown at 4, Fig. 2. Next, 
some 34-inch boiler plate was cut and 
drilled to fit in between the arms as shown 
at B, and shown in place at C. The outer 
edge of the plate was turned up as shown 
at D, as the fit would be more snug. Ten 
1-inch bolts were used as shown, one 
plate being upon each side of the arms, 
and when drawn down it was made 
practically a solid center. 
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The repair was quickly made and the 
machine put into service. The only notice- 
able feature was the increased vibration 
of the stator due to the slight elliptical 
condition of the rotor. For ten or fifteen 
days after the machine was put into ser- 
the bolts had to be tightened some 
each day; other than that, it has been giv- 
ing good service, carrying as much as 
334% per cent. overload for some time. 
It bids fair to give good service until 
the new one arrives. 


vice, 


L. EarLeE Brown. 
Ala. 


Ensley, 





Limitations of a Pump Lift 


On page 891 of the May 18 number is 
a letter by W. Ellerbrock. I believe he 
is mistaken when he states that he had 
a pump that lifted water by vacuum 31% 
fect. I have always understood that the 
best lift known to science was 30 feet 8 
inches, but this was secured by small ap- 
paratus which had made for the 
purpose, and no expense had been spared 
to make it as mechanically perfect as pos- 
sible. We all know that in theory water 
can be raised by vacuum 33 feet, but as 
a perfect vacuum is impossible to secure, 
because of imperfect apparatus, friction, 


been 


etc., we must figure on securing a much 
shorter lift. Surely 31% feet is getting 
pretty close to perfection. There is no 
doubt that a well made pump in_first- 
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te 


class condition as to packing, ete., will 
lift water 27 feet and even a little higher, 
but the average pump will not give satis- 
factory service with a greater lift than 
25 feet. 

I once installed a steam pump with a 
lift close on to 27 feet, and a supply of 
water was secured at the cost of constant 
attention to the pump and an awful pack- 
ing account. 

James E. Nos te. 

Toronto, Can. 
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Disastrous Boiler Explosion at Denver 


The Explosion of a Single 400-Horsepower Boiler Results in the Death 
of Four, Seriously Injures Six and Causes a Property Loss of $75,000 





Since our last issue, data more in detail 
on the Denver boiler explosion have been 
received and are incorporated in the article 
following. 


DAMAGE TO STATION 


The power house was built in 1891, 
but has been frequently added to since, 
and the equipment now consists of 17 
boilers. Fourteen of these are of the Heine 
water-tube type and the other three are 
400-horsepower Wickes vertical boilers. 
Those last mentioned were installed some 
three years ago and were located in thé 
addition to the station made at that time. 
The boilers were all arranged on one side 


older boilers or draw from both as de- 
sired, 

Boiler No. 16, that is, one of the Wickes 
boilers, had been out of commission for 
several days. Repairs were being made, 
but on June 15 it was ready for service, 
and at 3 o'clock a fire was started on the 
grates. At 6 o'clock one of the firemen 
was dispatched to throw the boiler in 
with the others, and at this moment the 


explosion occurred. The upper or steam 


drum, with the tubes and lower shell 
still attached, soared straight up into 
the air for a distance of 300 feet. Then 


careening southward for a distance of 175 
feet from its foundation, the remains of 
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FIG. I. 


of the station in a continuous line and 
numbered from 1 to 17 consecutively. Nos. 
15,16 and 17, which are the Wickes boilers,: 
were in a hattery by themselves, and the 
last Heine boiler was some 25 feet away, 
with a feed pump between. In the new 
part were located a 2000-kilowatt 
Curtis turbine and two 1500-kilowatt di- 
rect-connected alternators. These units 
were supplied as much as possible with 
steam from the Wickes boilers, but as all 
the boilers were connected to a common 
header the balance of steam beyond their 
capacity was drawn from the remainder of 
the boiler installation, the piping being so 
arranged that it 
switch the 


also 


was an easy matter to 


from new installation to the 
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ARROWS SHOW PATH OF BOILER 


the boiler dropped down through the roof 
of the old part of the station, landing di- 
rectly on top of two generators, one a 
500-kilowatt, 500-volt, direct-current belted 
machine and the other a 600-kilowatt, 2300- 
volt, alternating-current belted generator. 
The iron and steel girders of the roof and 
intervening floors in the immediate vicin- 
ity were carried away, and the gallery and 
railings in front of the switchboard were 
destroyed at the place of descent. The 
switchboard was not injured in any way 
and none of the prime movers in the 
cngine room received damage of any note. 
The two generators were, of course, de- 
stroyed beyond all hope of repair. 

In making its ascent the boiler careened 


slightly and came in contact with the sec- 
ond Wickes boiler, toppling it over, but 
not causing an explosion, although it was 
carrying full steam pressure. The 
piping in the new part of the station was 
bent and twisted out of all shape, but the 
remainder of the piping connected to the 
Heine boilers was left intact, and with 
practically all the prime movers in work- 
ing condition the station was giving ser- 
vies on the following day. 

At the time of the explosion 100 men 
were in the building. Three firemen were 
in charge of boiler No. 16. They had 
filled the boiler early in the day and at 


3 o'clock started the fires going. At 6 
o'clock two of them were apparently 


standing together and preparing to exe- 
cute the order to connect their boiler with 
the while the third on top 
of the boiler cutting it in at the time of 
the explosion. He was blown high in the 
air and fearfully mangled and_ scalded. 
From the appearance of the wreckage the 
two 


others, was 


crushed to 
death by a piece of masonry from the 
foundation, weighing at least a ton, which 


employees below were 


was hurled against them when the escap- 
ing steam parted the boiler from its base. 
In the engine room the employees were 


more fortunate. Those on the ground 
floor had presence of mind enough to 


break for the open. immediately upon the 
sound of the explosion, and the fact that 
the boiler was hurled so high in the air 
undoubtedly saved the lives of many. A 
number of the men had been working in 
the vicinity of the switchboard. On the 
first report they immediately made for the 
door, but before they could reach it the 
boiler had crashed through the roof and 
landed almost in the identical spot where 
they had been working. 


Every Disaster Has Its Hero 
One of their number, more courageous 
than the remained behind. His 
first thought was of the danger to the 


others, 


dynamos and the short-circuits which 
might easily cause their destruction. In- 


stead of deserting his post of duty he 
hastily began throwing out the switches, 
shutting off the current all over the city. 
He was still at his post when the heavy 
boiler came crashing past him only a few 
feet away. A flying missile struck him on 
the arm, but otherwise he was unhurt. 
Every disaster has its hero, but in the 
present case there were several. As the 
main steam header had been broken, the 
plant flooded with steam. 
There was a call for volunteers to close 


was being 
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the valve on this main, and two, whose 
names are unknown, responded. The two 
rushed into the building, groping their 
way over the débris, and half blinded by 
the hot vapor, managed to reach the valve 
on the header and close it. Both men 
were badly burned, but not seriously. 





FIG. 2. 


Others did their utmost to aid the injured 
and rescue those buried in the débris. 


PossisL—E Causes OF EXPLOSION 

Less than a week before the accident 
William Lawless, the city boiler inspector, 
had given the boiler a thorough internal 
inspection. At the same time William H. 
Odett, boiler inspector for the Daly Insur- 
ance Agency, acting for the London Guar- 
antee and Accident Company, made an 
exterior inspection, and in February had 
inspected the boiler on the interior. 
Neither had located any defects serious 
enough to advance as a cause of the 
boiler explosion. 

N. A. Carle, of Westinghouse, Church, 
Kerr & Co., Denver im- 
mediately after the explosion and had ex- 
ceptional opportunities to investigate the 
disaster, has the following to say as to 


who was in 


the cause of the explosion: 

The boiler let go at the seam or rivet 
line of the bumped head of the lower 
drum, and the entire boiler, with the ex- 
ception of the bottom head, was blown 
through the roof. After the wreckage 
was removed on June 17, I saw the bottom 
head of the lower drum as it rested on 
the old foundation, somewhat bent, but 
otherwise it accounted for all of the 
boilers. 

Here are some of the figures in re- 
gard to the strength of the boiler and the 





DESTRUCTION IN 
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fracture. The drums are 8 feet in 
diameter, and the circular seam consists 
of approximately 120 rivets I inch in 


diameter, spaced on 25%-inch centers. The 
shell plate is 9/16 inch thick and the bot- 
The tube sheet of the 
braced by 12 


tom head 7% inch. 


lower drum is crowfoot 
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The 28 rivets above were sheared, and 
at this point the shell plate shows no sign 
of tearing between the rivets. The tube 
sheet braces are intact, but every rivet 
has been sheared from the tube sheet 
without any apparent straining of the 
braces or the rivets in the bottom head. 

The probable pressure carried was 
150 pounds, and there is no signs to in- 
dicate that there had been continued low 
water or anything that would have burned 
the plate. The rupture occurred so near 
the bottom that it was impossible for the 
condition of cold water coming in con- 
tact with overheated surfaces at this point. 
All in all it is most unusual. 





DATA 
8-foot diameter at 150 pounds = 1,086,- 
150 pounds. 
120 I-inch rivets = 94.25 square inches. 





24 11-inch rivets = 29.45 square inches. 

Tensile strength rivets = 60,000 pounds 
per square incl. 

Tensile strength plate = 60,000 pounds 
per square inch. 

Shearing strength rivets — 
42,000 pounds per square inch. 
Rupture of the boiler may occur: 

1—Shearing 120 1-inch rivets. 

2—Shearing 120 tI-inch rivets 
breaking 24 11%4-inch rivets in tension. 

3—Tearing the shell plate between the 
rivets. 

4—Tearing the shell plate between the 
rivets and breaking twenty-four 11-inch 
rivets in tension. 


38,000 to 


and 





WICKES BOILER WHICH WAS TOPPLED OVER 


AND DID NOT EXPLODE 


braces, each having two 11-inch rivets. 
With the exception of 28 rivets which are 
practically the shell plate 
ruptured between the rivet holes all around 
the drum, and this piece of shell plate is 
attached to the lower head with most of 
the rivets in the flange of the head intact. 


continuous, 


The factor of safety for the above kinds 
of failure are: 

I—3.30 to 3.64. 

2—4.92 to 5.27. 

3—6.06. 

4—6.40. 


As it is impossible to set braces under 
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the proper initial strain to make them act 
together with the rivets subject to shear, 
a rupture where the shell rivets are 
sheared will be a combination of 1 and 2, 
with a factor of safety between 3.30 and 
5.27. 

The elastic limit of the steel plate will 
probably allow the brace rivets to act to 
their full value before rupture occurs. 
The factor of safety for cases 3 and 4 will 
be between 6.06 and 6.40. 

Owing to the difference between the 
shearing action and that of tension as re- 
gards a combination of the rivets of the 
shell and the braces, and the strength of 
the shell plate and the brace rivets, the 
tendency will be for a factor of safety for 
1 and 2 conditions to be near the lower 
limit, 3.30, and for the 3 and 4 condi- 
tions to be near the upper limit, 6.40. 

Rupture did occur under the 3 and 4 
conditions or where the boiler was appar- 
ently strongest and the factor of safety 
greatest. 


Sration May Not Ber REeEstTorep 


Service was resumed on the day follow- 
ing the accident, the combined capacity 
of the three stations and 200 horsepower 
obtained from the Tramway company 
being sufficient to supply the down-town 
lighting and the power absolutely neces- 
sary to fhe manufacturers. It is reported 
that the boilers and dynamos destroyed 
in the explosion will not be restored. 
Without them the station will still have 
sufficient capacity to light the city in case 
of emergency. Within a few days the sub- 
station of the Central Colorado Power 
Company, situated just outside the city 
limits, will be ready for operation and 
current trom this source will be then 
turned into the mains of the Denver Gas 
and Electric Company. Such an arrange- 
ment would obviate the need of a local 
power plant, but as the Central Colorado 
wires come in from Glenwood along a 
single line of towers, it is proposed to 
keep the present plant in commission in 
case of emergency. At any rate it will 
be necessary fer the gas company to main- 
tain the present plant until the power 
plants of the Eastern Colorado Power 
Company, a subsidiary of the Central, are 
ready for use. When they have been com- 
pleted, with wires carrying power to Den- 
ver from Boulder as well as Glenwood, it 
is probable that the plant may be com- 
pletely dismantled. 





A Method of Determining Pressures 
for Steam Turbines 


At the first summer meeting of the 
Society of Naval Architects and Marine 
Engineers, held at Detroit, June 24 to 26 
inclusive, Prof. C. H. Peabody, of the 
Massachusetts Institute of Technology, 
described a method of determining the 
distribution of the pressures among the 
various stages of steam turbines, taking 
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into account the transfer of heat between 
the stages due to wiredrawing, friction, 
etc. Were the expansion strictly adiabatic 
the entropy would remain the same 
throughout the process and the operation 
of dividing the pressures would be very 
simple. The difference between the heat 
contents of the steam as received by the 
turbine and those in the steam at the 
temperature of rejection in the 
column of entropy upon an entropy dia- 
gram, or in such a table as that which 
Professor Peabody publishes, could be 
divided by the desired number of stages 
and the temperatures corresponding to 
the heat content of each stage could be 
found in the tables, the same column of 
entropy in the table or the same line of 
entropy upon the chart being constantly 
adhered to. But as a matter of fact only 


same 


about 65 per cent. of the heat contents 
are transformed into work, and the rest 
of the heat is passed on, increasing the 
entropy in the next stage. Professor Pea- 
body’s paper describes a simple meth- 
od for taking this into account and work- 
ing successively by temperatures and by 
the entropy columns which contain the 
heat content corrected for the amount 
thus passed on, so as to give a series of 


temperatures or pressures which will 
divide the work equally between the 
stages. 

~ 





McGraw-Hill Book Company 





The book departments of the McGraw 
Publishing Company and the Hill Pub- 
lishing Company have been consolidated 
under the corporate name of the McGraw- 
Hill Book Company, with offices after 
July 1 at 239 West Thirty-ninth street, 
New York. This consolidation brings to- 
gether two of the most active publishers 
of technical books in the country. The 
new company takes over the book depart- 
ments of both houses, with a list of about 
250 titles, both industrial and college text- 
books, covering all lines of engineering. 
It will continue as will the retail, im- 
porting and jobbing business of the two 
houses. 

The officers of the new company are: 
President, John A. Hill; vice-president, 
James H. McGraw; treasurer, Edward 
Caldwell; secretary, Martin M. Foss. 

Mr. Hill is the head of the Hill Pub- 
lishing Company which controls the 
American Machinist, the Engineering and 
Mining Journal and Power. 

Mr. McGraw is head of the McGraw 
Publishing Company which 
Electrical World, Electrical Railway 
Journal and the Engineering Record. 


issues the 


Mr. Caldwell has been manager of the 
McGraw book department for several 
years and Mr. Foss manager of the Hill 
book department. 
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For Uniform Boiler Laws 


J. C. MeCabe, boiler inspector of the 
City of Detroit, recognizing the desira- 
bility of uniformity in the inspection laws 
and practices of the different States, has 
undertaken the organization of a National 
Association of Boiler Inspectors and in- 
vites correspondence from all who Are in- 
terested in the matter. If sufficient interest 
develops and the idea meets with the re- 
quired degree of approval, a meeting will 
be held at Detroit on August 10, 11 and 12 
ai the time that the American Boiler 
Manufacturers’ Association is having its 
meeting at the same place. 

Thomas Durban, of the Erie City Iron 
Works, brought this matter up before the 
National Association of Manufacturers at 
its recent meeting in New York and 
Power urged its importance in an editorial 
appearing in the June 1 issue. <All who 
are interested are urged to write without 
further invitation to J. C. McCabe, office 
of the hoiler inspector, Room 410, City 
Hall, Detroit. 





What Engineers Get in St. Louis 


By J. 


LockWoop 


There was a bunch of interesting “Help 
Wanted” advertisements in a recent is- 
sue ofthe St. Louis Globe-Democrat which 
would seem to point a moral to us poor 
Struggling engineers. For instance, one 
called for a “licensed engineer, salary $1.50 
per day, no Sunday work.” In the same 
column were “ads” asking for “handy men 
around stable, $10-$11 a week,” “potwash- 
er and fireman, $30, room and_ board,” 
“laborers for West Missouri, $1.75, free 
pass,” “handy factory men, no experience 
needed, $11 to $14 a week,” “ man to help 
tend bar, $30, found.” 

Now, why will an intelligent human 
being spend years in toil, waste his “gray 
matter” and tissue for the munificent 
stipend offered in the first “ad,” when he 
can be just as well thought of, live longer 
and better and earn more without the 
least danger of brain fever, or having 
hanging over him the constant dread of 
the holder of an engineer’s license when 
an egotistic overlord of an inspector of 
boilers wields the “big stick?” 

Another “ad” in the same paper reads: 
“Engineers’ License Secured. If you do 
not secure a license it will cost you noth- 
ing; reasonable charges; easy payments.” 
And the “suckers” bite at it, although the 
license will cost $150, and if a man suc- 
ceeds in getting one, he will have to 
work four and a half months to pay for 
the license, all the while receiving less 
money in wages than the untrained 
laborer. He-haw! 





Volatile matter in various coals has a 
wide range in heat-unit value, depending 


upon the carbon and hydrogen contents. 
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POWER AND THE ENGINEER. 
The Law of Diminishing Retums 





In many cases of the engineer's work 
the law of diminishing returns applies, 
and, as this law is an uncharted one and 
capable of only very general expression, 
its full significance is often lost sight of or 
learned only through failure resulting 
from its neglect. 

Few commercial processes are perfect. 
Ordinary apparatus operated with ordi- 
nary care will produce a fair result. More 
refined apparatus and expert supervision 
will produce a result more nearly ap- 
proaching perfection, but each added per 
cent. costs more and more in proportion 
to its worth, and the time comes when the 
gain is no longer worth the cost of pro- 
ducing it. 

Nobody will deny that it is possible to 
burn soft coal without smoke. With an 
entirely practicable investment and with 
procurable skill in its firing a fair degree 
of smokelessness can be produced, and 
usually with ultimate 
plant; certainly with 


economy to the 
economy to the 
community when the destructive effects of 
the smoke are taken into account. But to 
remove the last vestige of smoke at criti- 
cal periods would cost so much and be so 
commercially impracticable that smoke or- 
dinances and those entrusted with their 
enforcement are usually tolerant of this 
departure from perfection. They recognize 
the law of diminishing returns. 

Most any separator will take out nearly 
all the water in steam if it is properly 
proportioned to the volume passing, but 
to get out the last fraction of the last per 
cent. would cost more in separator and in 
less of pressure than it would be worth. 

It would be an excellent thing to have 
pure boiler water absolutely free 
seale- and 


from 
sludge-producing ingredients. 
It is possible to treat water so that it is 
nothing but pure H:O and will leave 
nothing behind when it is evaporated, but 
while greater benefits than are generally 
appreciated may be realized by a fair de- 
gree of purification the law of diminishing 
returns would come into play long before 
the water became chemically pure. Prac- 
tice, therefore, runs all the way from mak- 
ing the boiler itself the purifying appara- 
tus by injecting compounds into the feed 
water and blowing the precipitated sludge 
out through the blowoff; through open 
heaters with or without chemical treat- 
ment; and live-steam purifiers, to elabo- 
rate plants with automatic apparatus for 
mixing chemicals and with precipitating 
tanks and filters of large capacity. One 
may have any degree of purity for which 
he will pay and when the cost of cleaning 
Loilers, the reduced efficiency while they 
are dirty, the loss of their use while they 
are laid off, the extra investment in 
spares, etc., are considered it will often 
pay to go a long way in this respect, but a 
fair degree of purity, and the use of the 
blowoff and occasional cleaning are within 
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the limits of the law of diminishing re- 
turns, while absolute purity is not. 
And so it goes throughout the field of 


engineering. There are boilers that evap- 
orate thirteen pounds of water from 
and at 212 per pound of combustible, 
but the average engineer and owner 
is satisfied with less than ten. High 
superheat gives a greater return than 
low in diminished steam consumption 


but costs so much in other ways that even 
the manufacturers of superheating appa- 
ratus advise moderation. 

Just where it pays to leave off trying, 
just where it pays to say “that is good 
enough,” it is hard to say, even for a par- 
ticular instance. Surely one should not 
be satisfied until he has investigated the 
possibilities and compared the benefits of 
greater efficiency with the cost of obtain- 
ing them. The tendency is to stay upon 
the safe side and neglect possibilities al- 
though sometimes an engineer who can 
see but one side of a problem ata time will 
forget the cost of the high efficiency for 
which he is straining. 





The Denver Explosion 


Many of the most serious boiler ex- 
plosions occur when the boiler has been 
jaid off for a time and is being cut in. 
Cf such was the explosion at Denver, de- 
scribed in another column. <A 409-horse- 
power Wickes boiler which had been out 
for some days was bveing put 
back into service. A fire was. started 
under it at three o'clock and at six, with 
a pressure as given by one of our cor- 


of use 


respondents twenty-five pounds in excess 
of that in the main, the valve was opened 
wide and the boiler went through the roof. 

The Wickes boiler, it will be remem- 
bered, consists of two drums, the flat ends 
of which are connected by tubes which 
stand vertically when the boiler is in the 
setting. The other ends of the drums are 
bumped and the tubes and lower drum 
stand full of water. When this form of 
boiler was first proposed there was con- 
regarding the dis- 
tribution of stresses in the tubes due to 
the tendency of the tube sheets to de- 
flect under internal pressure, putting the 
middle tubes into compression, with a 


siderable discussioi 


corresponding increase of the pull upon 
those at the edges. The completeness 
with which this suggested weakness has 
been overcome by internal bracing is evi- 
denced by the fact that in this, the first 
disastrous failure of a boiler of this type 
that we have been called upon to report, 
the rupture took place at quite another 
point, and the tubes remained in posi- 
tion and held the boiler intact throughout 
its initial shock, flight and impact. Further, 
a boiler of the same type which stood 
alongside that which exploded was 


knocked off from its setting and extended 
at full length upon the débris without 
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parting at the tube sheets or elsewhere. 

The manner of failure of the boiler 
was most peculiar. One would not ex- 
pect a horizontal tubular boiler to fail in 
the riveted joint-connecting the shell with 
the head. These roundabout seams have 
only one-half the stress upon them per 
unit of section that the longitudinal seam 
has, and even when single-riveted are 
stronger than the seams joining the plate 
lengthwise of the boiler. It is inex- 
plicable why this boiler should have failed 
where it was apparently the strongest, 
where, as Mr. Carle shows in our ac- 
count of the accident, it had the largest 
factor of safety. 

The presumption is that something was 
done to the bciler in the act of getting 
it into commission which brought an 
enormously exaggerated stress upon this 
portion of the sheet. The boiler had been 
recently inspected by both the State In- 
spector and the inspector for the com- 
pany by which it was insured. The 
State Inspector says that the steel showed 
no signs of crystallization, and the fact 
that the rupture was divided between 
plate and rivets would indicate that the 
steel were of the strength allowed to it 
when the joint was calculated, 
deterioration, if such 
localized. 


unless 
there were, was 
An examination of the frac- 
ture for reduction of area and crystalliza- 
tion will throw much light upon this phase 
of the question. 

In the meantime, here is a boiler amply 
strong by every test and rule for the 
pressure to which it was subjected, built 
by a firm whose name is a guarantee for 
all that is best in design, material and 
workmanship, which breaks where it 
ought not to break from steadily applied 
internal pressure, not in regular service 
but while being cut in after a period of 
idleness. The Colburn-Lawson theory of 
the swelling of the liquid contents by the 
instantaneous generation of steam through- 
cut its mass under the reduced pressure 
and the rupture from the liquid impact 
has been invoked. The possibility of an 
initial external explosion has been sug- 
gested. The furnace of this boiler mul- 
ling from the middle of the afternoon 
until the time of the explosion, with 
closed dampers would make an excellent 
gas producer. The opening up of the 
furnace when word was given to put the 
boiler in would have touched off any ac- 
cumulation of gas in the setting and while 
the energy so generated would be unsuffi- 
cient to project the boiler through the 
roof it would be enough to lift it from its 
setting and drop it again with force 
enough to bring an excessive and destruc- 
tive stress upon the lower head. 

All this, however, is speculative and 
profitless. We hope in a later issue to 
present some photographs and measure- 
ments of the fracture with some of the 
results of test pieces cut from the sheet 
which parted and additional particulars 
of the accident. 


POWER AND THE ENGINEER. 
The Right to Be 


Someone once said that “many men 
are valuable not for what they do, but 
for what they are.” While this is unques- 
tionably true, an analysis will usually, if 
not always, show that those whose value 
is measured by what they are have demon- 
strated that they became what they are 
by their ability to do. What they did and 
the way it was done proved their titles 
to be classed with those who are instead 
of with those who only do. 

In the middle of a very busy time the 
gasket under a four-inch pipe flange blew 
out. The fire was drawn, the boiler al- 
lowed to cool, and a new gasket put in. 
A new fire was built, and as the steam 
pressure crawled upward toward the 
working point, the men began to get ready 
for work; but just as the engineer was 
about to open the throttle, with a sharp 
hiss followed by a bang, the new gasket 
let go. With maledictions both blunt and 
pointed on the part of those who had 
participated in the work of putting in the 
gasket which failed, the fire was drawn 
and the entire performance repeated, and 
with the same final result, and then once 
more. 

Discouraged and disheartened, weary 
and supperless, the engineer confessed his 
defeat and suggested that perhaps some 
other engineer might have better luck, if 
called upon for consultation or advice. 
At the central station there was a man 
who had never had any bad luck with gas- 
kets, hot boxes or broken follower bolts, 
and who had the reputation of being a 
good engineer. He it was who was 
sought, routed out of bed, and got to the 
plant. Here he was asked to take charge 
of the job of putting in a new gasket 
and one that would stay. 

After hearing the story, the man from 
the central station made an examination. 
He found the surface of the flange and 
the boiler head in good shape, and the 
gasket material of good quality. Then 
the studs in the boiler head which passed 
upward through the flange on the end of 
the pipe were examined. On one of the 
studs the threads were bright and slicht- 
ly deformed as though a nut which did 
not fit had been used. 
be the case. 


Such proved to 
One of the nuts would not 
screw easily onto any of the studs, while 
all of the other nuts would run on all 
of the studs except the one that appeared 
damaged. Here was the seat of the 
trouble. The nut on the damaged stud 
went hard, and the power put con the 
wrench was expended in overcoming fric- 
tion instead of producing pressure on the 
flange, and this lack of pressure allowed 
the gasket to fail. 

A split screw-cutting die of the proper 
pitch and a new nut were found, and with 
the die held in a pattern maker’s clamp, it 
was run up and down on the stud until 
any and all of the nuts-could be screwed 
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up and down with the fingers. With 4 
new gasket the parts were assembled, and 
as steam was raised the joint was “fol- 
lowed up” by one of the helpers. Steam 
was raised and the joint held; pressure 
was increased until the blowing of the 
safety valve told that the limit of pres- 
sure had been reached, but the joint held, 
and it is certain that two years after- 
ward it was still holding. 

The man from the central station was 
its chief engineer, and-was one of those 
was are paid for being rather than for 
doing, for at the station he seldom or 
never did anything; packing, joint mak- 
ing, keying and indicating being attended 
to by subordinates. 

But the fundamental difference between 
ihe two men lay in something deeper than 
the manual skill necessary to cut gaskets 
or turn nuts on flange bolts. There was 
a failure where: failure was not expected. 
One simply repeated the process that 
wade failure possible, the other sought 
and found the cause of failure before 
taking even the first step in the making 
of the joint. It was a simple matter but, 
like all other problems that come to the 
man who operates a steam plant, it re 
quired the exercise of plain common sense. 
There was an effect that must have had 
a cause; the cause found and removed, 
the effect disappeared. The man who 
sought, found and removed the cause did 
nothing wonderful, but he showed that he 
could do and by his ability to do proved 
his right to be. 





Contemptible if True 


Is it true that large central-station “in- 
terests” have threatened to withdraw their 
patronage from manufacturers who adver- 
tise in The Isolated Plant unless the ad- 
vertising is discontinued, and for no other 
reason? It is hard to believe that promi 
nent business men would stoop to such 
petty methods; yet the assertion is made 
in the June number of the little magazine 
devoted to private plants that its adver- 
tisers threatened and_ that 
one has been intimidated to the extent of 
canceling his contract. 

Users of 
modities 


have been 


machinery or other com- 
have a perfect right to buy 
where they choose, and, quality and ser 
vice being equal, they naturally buy from 
dealers and makers who are most friendly 
cr inclined to serve their interests in other 
ways than by meeting specifications and 
guarantees. But to cut off business rela- 
tions which have been perfectly satisfac- 
tory for no other reason than the one 
mentioned would be an incredibly dirty 
and contemptible procedure of which we 
cannot believe representative central-sta- 


tion managers would be guilty. There 


must be a mistake somewhere; certainly 
the central-station men whom we know 
are not built on any such lines. 
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The Low-pressure Turbine in 
Marine Service 


A few issues back a short note was pub- 
lished on the trial trip of the “Laurentic” 
and information more in detail is now 
available from Engineering. The “Lau- 
rentic’ was designed for the Canadian 
trade to run between Liverpool and 
Montreal and made her first trip during 
the latter part of April. She is the first 
Atlantic liner to be fitted with a combina- 
tion of reciprocating and turbine ma- 
chinery and is also notable from the fact 
that she inaugurates the White Star ser- 
vice to Canada, besides being larger than 
any other ship in the Canadian service. 
Her length is 565 feet 6 inches over all; 
beam, 67 feet 3 inches, and depth, mold- 
ed, 45 feet 6 inches. The registered ton- 
nage is about 15,000 tons and the dis- 
placement at service draft about 20,000 
tons. The ship has a passenger-carrying 
capacity of 260 first-class, 430 second- 
class and tooo third-class. 

A sister ship, the “Megantic,” differing 
only in the machinery installed, has also 
been built for the same service. The 
latter vessel left Liverpool on her maiden 
trip to Montreal on June 17, and there 
will soon be available accurate compara- 
tive data of the performances of the two 
different types of machinery, the “Megan- 
tic’ being equipped with reciprocating en- 
gines only. The data will be all the more 
interesting as the results obtained will 
be utilized in selecting and proportioning 
the machinery of the two immense White 
Star liners, “Olympic” and “Titanic,” now 
being built at Belfast. These vessels will 
be put in commission about 1911 and will 
register about 45,000 gross tons, with 
machinery of nearly 50,000 horsepower ca- 
pacity to give a speed of 21 knots, 

In both the “Megantic” and “Laurentic” 
six double-ended steam generators have 
been installed for a working pressure of 
215 pounds. The allowance in heating 
surface is in accordance with the usual 
White Star practice, about 2% square 
feet per horsepower, while the ratio of 
heating surface to grate area is 37 or 38 
to 1. In the “Laurentic” the two recipro- 
cating engines are of the triple-expansion 
type with four cylinders, 30x46x53x53x54- 
inch stroke, to insure perfect balance. 
The general design follows Harland and 
Wolff's practice, with single columns, 
which gives an open engine. 

The low-pressure turbine of Parsons’ 
latest type is in the center of the ship and 
abaft the main engines, with one con- 
denser on each side, while the auxiliary 
machinery is arranged in the wings. - The 
exhaust pipes from the two low-pressure 
cylinders, which are at the extreme ends 
of each engine, are led with the usual 
expansion, or bellow, joint to the forward 
end of the turbine. On each pipe there 


is a double-beat valve, operated each by 
a separate high-pressure engine secured 


POWER AND THE ENGINEER. 


to the after bulkhead in the engine room, 
and controlled by levers at the recipro- 


cating-engine starting platforms. These 
engines and valves can be worked in- 
dependently, but are normally connected 
and worked simultaneously. 

For all maneuvering, the turbine will 
be thrown out of action, that is, when 
the telegraph indicates “stand by,’ the 
double-beat valve will pass steam to the 
condenser and the ship will maneuver 
as a twin-screw steamer. The benefit in 
having an independent valve is that 
should one of the engines break down 
two propellers will be available for driv- 
ing the ship, one rotated by the recipro- 
cating engine in service and the other by 
the turbines. There is thus the advantage 
that with one engine out of use two-thirds 
of the total power would be available 
instead of one-half, as in an ordinary 
twin-screw ship, so that the reduction in 
speed would be considerably less. The 
trial-trip results showed the possibility 
of this maintenance of high power with 
one engine out of service, as the low-pres- 
sure turbine developed 4600 horsepower 
out of a total of 12,400 horsepower. The 
exhaust pressure from the reciprocating 
engine, and therefore the initial pressure 
in the turbine, was about 18 pounds ab- 
solute. The speed obtained exceeded the 
16 knots anticipated by the design, and 
the main engines operated at 83 revolu- 
tions per minute, while the turbine made 
220 revolutions. 

The turbine gives 28-shaft horsepower 
per ton. The thrust bearing is at the 
forward end, with the forward main 
bearings between this thrust and the rotor, 
and the after bearing abaft the rotor. 
The blading is arranged for six expan- 
sions, the lengths being from 6 inches to 
about 10 inches, while the average clear- 
ance is about % inch. There is the usual 
arrangement for adjustments, and the 
bearings are lubricated by gravity, with 
two standby oil pumps. The shaft bear- 
ings are also water cooled, and in order 
to obviate any matter passing over with 
the steam to the turbines, strainers have 
been fitted in the steam pipes. 

In the “Megantic,” which is twin-screw, 
the engines are of the quadruple-expan- 
sion type, the cylinders being 29x41™%4x61x 
87x60-inch stroke, which proportions give 
a very satisfactory range of expansion. 
The condensers*form part of the framing, 
and the air and circulating pumps are 
placed contiguous to the condenser. The 
auxiliary machinery in both ships is of 
the most comprehensive type. 

While it early to speak with 
confidence as to the measure of economy 
obtainable under service conditions in 
the “Laurentic,” the full power trials, al- 
though of short duration, gave highly 
efficient results. The water consumption 
for the main engines was appreciably 
under 13 pounds per horsepower per 
hour, as compared to 16 pounds required 
by the average Atlantic liner with triple- 
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expansion engines. The rate of evapora- 
tion in the boilers was eight pounds per 
pound of Welch coal and slightly less 
with Yorkshire coal. It must be con- 
sidered, however, that the weight of en- 
gines and space occupied are greater when 
the turbine supplements the reciprocating 
engine, but the reduction in steam con- 
sumption justifies less boiler power and 
less coal in the bunkers, so that on a 
balance the weight may be about the 
same. The system is especially applicable 
to vessels of less than 18 knots speed, in 
which neither weight nor space is of such 
importance as in high-speed ships. Pri- 
marily the question of engine-turbine 
combination is one of economy, and the 
comparative data obtained from the two 
sister ships should prove of exceptional 
interest. 





California N. A. S. L: Convention 


The sixth annual convention of the 
California State Association, N. A. S. E., 
was held at the Auditorium, San Fran- 
cisco, during the week ending June 19. 
In connection with the convention was 
held a “Mechanics’ Fair,” as the sup- 
plymen’s exhibit was called. The con- 
vention was the most successful held in 
the State, and it was honored by the 
presence of National President Fred J. 
Iischer. Mr. Fischer did not arrive in 
time to open the convention, however, and 
that duty was performed by State Presi- 
dent Harry D. Saville, who delivered the 
address of welcome. 

After prayer by the Rev. William 
Rader, the chairman of the convention 
committee, P. L. Ennor, introduced 
Mayor Edward R. Taylor, who welcomed 
the delegates to the city. The attendance 
was large, and the convention, the fair 
and the entertainment features were 
thoroughly appreciated. 





Indiana N. A. S. E. Convention 


The convention of the Indiana State 
Association, N. A. S. E., which was held 
at Evansville, June 18, 19 and 20, was 
pronounced an unqualified success, both 
as regards the business sessions and the 
entertainment features. The supplymen 
were quite pleased, also, their exhibit 
being well attended throughout. 

The usual order of business was trans- 
acted at the morning sessions, including 
the election of the following officers: 
Past president, George O. Harris, Evans- 
ville; president, William Pierce, Terre 
Haute; vice-president, W. E. Smith, 
Terre Haute; secretary, Charles Streithof, 
Evansville; treasurer, F. P. Ohmer, South 
Bend; conductor, M. J. Jungling, Evans- 
ville; doorkeeper, H. E. Waters, Hart- 
ford City. The new officers were installed 
by Past President James C. Carter. 
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The entertainment features included 
visits to the power plants of the large 
breweries in Evansville, a banquet at 


Mayer’s pavilion and a Sunday outing 
at West Heights park, whither the visitors 
went as guests of Evansville No. 7. 
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There were some excellent 
hibits and several of the supplymen went 


away with 


very ex- 


orders enough to convince 
them that Evansville is a good conven- 
tion town. The 
cluded the Lunkenheimer Company, H. 
W. Johns-Manville Keystone 
Lubricating Company, Louisville Roof 
ing and Supply Company, Jenkins 
Brothers, Dearborn Drug and Chemical 
Works, Company, Crandall 
Packing Company, Piley Packing and 
Flue Brush Company, Dodge Manufactur- 
ing Company, Garlock Packing Company, 
V. D. Anderson Company, Ajax Valve 
Company. 

South 
meeting. 


firms represented in- 


Company, 


Jrownell 


Send was chosen for next year’s 


Wisconsin State Convention 


N. A. S. E. 


Favorable weather aided in making this 
year’s annual meeting of the Wisconsin 
State N. A. S. E. the success which all 
had anticipated and which was to be ex 
pected from the clean little city of La 
Crosse. 

A. A. Schroeder, chairman of the local 
committee, opened the meeting in the city 
hall, June 18, and introduced City At- 
torney John F. Doherty, who welcomed 
the visitors in behalf of the mayor. F. W. 
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Raven, national secretary, of Chicago, re- 
sponded, and in speaking of association 
affairs in the State, hoped .that some 
yrogress would be made toward the es- 
tablishment of an engineer’s license law. 

Charles Oswald, State president, was 
then introduced and took charge of the 
meeting, appointing the various commit- 


tees necessary in the regular order of 
business. Twelve delegates were found 


qualified to sit in the meetings, representa- 
tives being present from Milwaukee, Osh- 
kosh, Madison, Stevens Point, Ashland, 
Green Bay, La Crosse and Racine.. 

In the afternoon Samuel Furst spoke 
on “Illumination and High Efficiency 


Lamps.” After explaining the process 
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An honored guest at the meeting was 
William Glynn, of Lansing, Wis., founder 


of the State association, and one of its* 


most respected members. Mr. Glynn 
spoke briefly of his pleasure in marking 
the progress made among the engineers 
in educational work since the old.days. 


The per capita tax was raised to: thirty 


cents, and a committee was-appointed* to * 


get bids from various cities for thz next 
meeting. For the ensuing year the officers 
chosen were Alfred Balzer, of Sheboygan, 
president; A. A. Schroeder,. La Crosse, 
vice-president; H. W. Ziebell, Oshkosh, 
secretary, and Fred Ruck, Milwaukee, 
(reélected) treasurer. 
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Connecticut N. A. S. E. Convention 


« The 


annuak, convention: of the Con- 
necticut State Association of the National 
Association of Stationary Engineers was 
held in. Hibefnian hall, Waterbury, Conn., 
on June 25 and 26. 

On«Friday evening, the meeting was 
called-to.order by W. J. Blacker, treasurer 
of the Total association, who after a brief 
address. introduced the chairman of the 
local.committee, W. E. Crane, who made 
the address of welcome. The first speaker 


introduced by the chairman was L. L. 
Willard, representing the Allis-Chalmers 
Company. 


The ‘“Low-pressure Steam 
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of manufacture of the carbon-filament 
lamp, the matter of tungsten lamps was 
taken up and many points of interest were 
brought out regarding this method of 
illumination. Mr. Furst’s talk was clear 
and concise, and to show appreciation 
of his efforts a rising vote of thanks was 
extended to him. 

E. P. Gould then read a paper on the 
“Relation of the Supply Man to the 
Engineer,” calling attention to the bene- 
fits the engineer may derive by friendly 
relations with the mechanical salesman 
who in traveling through the country 
gathers a kind of knowledge which he 
is always glad to share with an interested 
engineer. 


A dance at Elks hall was one of the 
leading social events and was thorouchly 
enjoyed by all, as was also the Dutch 
lunch furnished by the local committee. 
Saturday evening a launch ride to Dakota 
park was on the program, with fireworks 
and orchestra furnished by the supplymen, 
and as a wind up to the hospitalities there 
was a steamboat excursion up the Mis- 
sissippi river to Winona Sunday morning. 
Altogether La Crosse lived up to its repu- 
tation for entertaining, and those who 
attended the convention expressed freely 
the hope that it would not be the last 
time the city would welcome the State 
body. 


Turbine” was his topic and a number of 
lantern slide illustrations were presented. 

C. D. Osborn, State secretary, was the 
next speaker, and he was followed by Past 
National President P. H. Hogan, who 
gave a most interesting address on the 
importance of State Mr. 
Hogan locked forward to the time when 
the delegates to the National convention 
would be chosen from the State associa- 
tions instead of from the local organiza- 
tions, as is now done. 

Jack Armour, of Power AND THE EN- 
GINEER, entertained with recitals 
stories, after which the meeting adjournec 
until 9 o’clock the next morning. At this 
session, the several committees were ap- 


associations. 
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pointed and the regular business of the con- 
vention was dispensed with. The following 
officers were elected: George Cleveland, 
president; C. H. Ostrander, vice-presi- 
dent; Henry Vandeberg, secretary-treas- 
urer; John Gaffney, conductor; F. S. 
Chapman, doorkeeper; G. P. Thomas, 
George Cleveland, P. J. Grace, trustees. 
The officers were installed by P. H. 
Hogan assisted by Thomas Burke. 

In the line of entertainment, the fea- 
ture was a clambake at Reidville, which 
was heartily enjoyed, as were also the 
trolley rides to points of interest in 
Waterbury. 

A large room in the local association 





hall was tastefully fitted up for the use 
of the supplymen, and the following firms 
were on exhibition: Jenkins 
Ashton Valve Company, Donegan & 
Swift, Lake Erie Boiler Compound Com- 
pany, Garlock Packing Company, William 
R. Winn & Co., Home Rubber Com- 
pany, McLeod & Henry Company, Con- 
necticut Metal Boiler Company, Heine 
Boiler Company; Dearborn Drug and 
Chemical Works, Cochran Feed Water 
Company, M. T. Davidson, Improved 
Steam Pump Company, Quaker City Rub- 
her Company, Harris Oil Company, Per- 
fection Grate Company and PowER AND 
THE ENGINEER. 

On the local committee were H. B. 
\loore, Paul Duprey, E. R. Snagg and M. 


3rothers, 


POWER AND THE ENGINEER. 


J. Hannon. The next meeting of the 
State association will be held in New 
Haven. 





A Brake Horsepower-hour on Less 


than One Pound of Coal 


This remarkable good record was made 
by the gas engine and producer recently 
put on the market by the New York 
Engine Company. The engine showing 
this economy is rated at 56 brake horse- 
power, which is 85 per cent. of the maxi- 
mum possible outptit at catalog speeds. 
It is a single-cylinder engine, 15x21 
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inches, and runs at 235 revolutions per 
minute. 

The appended “log sheet” taken at 
random shows that the consumption of 
nut coal falls below 1 pound per brake 
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horsepower-hour whenever the load rises 
above 56 brake horsepower. The com- 
pression is high, being about 190 pounds 
gage pressure, and the explosive pres- 
sure rises as high as 500 pounds. The 
tests were made with a 50-kilowatt gen- 
erator loaded with a water rheostat, tak- 
ing voltmeter and ammeter readings 10 
minutes apart throughout each test. 





National Boiler Inspection Move- 
ment 


The movement, recently inaugurated, 
looking toward the organization of a 


on 





National Association of State and Munici- 
pal Boiler Inspectors or Inspection De- 
partments, attention to which was called 
in this number, is meeting with marked 
favor; and it is expected that a call 
will soon be issued for a meeting of 
those interested, to be held at Detroit, 
Mich., at the time-of the American Boil- 
er Manufacturers’ Association conven- 
tion, August 10, Ir and 12. 





The trial for obtaining money under 
false pretences of John I. Carroll, the al- 
leged inventor of the CO. motor, for the 
exposure of whom the editor of Power 
was prosecuted for criminal libel by the 
Commonwealth of Pennsylvania, has been 
postponed until some time in September. 





Personal 


W. J. Collins took charge of the me- 
chanical and power departments of the 
Manomet Mills, New Bedford, Mass., on 
June 1. 








ers 


William P. Lundy, chief engineer of 
the Majestic building, Chicago, Ill., died 
June 18 last, of heart failure. He was 60 
years old, and had been engineer of sev- 
eral of the largest office buildings in Chi- 
cago. 





Business Items 





Ernest Schmatolla, consulting engineer, of 
London and Berlin, has established a New York 
office at 150 Nassau street. 


A contract was recently placed by the Pot- 
latch Lumber Company for a_ 600-kilowatt 
Westinghouse exhast-steam turbine to be 
installed in the company’s central power plant 
at Potlatch, Idaho. There are at present 
located in this plant one rope-driven Corliss 
engine and a 100-kilowatt, high-speed triple 
engine driving a generator. The low-pressure 
turbine will take steam at about 15 pounds 
absolute from both of these units. The equip- 
ment ordered also includes a Westinghouse 
Leblanc condenser designed for carrying a 28- 
inch vacuum, 


The business of the Foos Gas Engine Com- 
pany, of Springfield, Ohio, during May was 
reported to be larger by considerable than 
that of the same month of any previous year. 
April showed the largest business ever done 
by the company in a single month, and the 
first five months of the present year show a 
greater business than has ever been done by 
the company in the same period. They are 
adding to their facilities, anticipating a still 
larger increase in business. This plant, which 
is the largest exclusively devoted to the gas- 
engine business, is being worked to its fullest 
capacity fourteen hours per day. The latest 
Foos catalog is ‘* K.” 


The Wisconsin Engine Company, of Corliss, 
Wis., reports a volume of business for the last 
two months equal to that of good times two 
years ago. Orders include three 800-horsepower 
complete-expansion gas engines for the Lumber- 
men’s Portland Cement Company. Each engine 
will be direct-connected to a 500-kilowatt alter- 
nator and the machines will operate in parallel. 
The engines are of the horizontal single-tandem 
double-acting type, and the use of the complete- 
expansion principle reduces the exhaust pressure 
and temperature of the gases to an unusually 
low point, thus getting better working condi- 
tions and about 20 per cent. more power out 
of the same amount of gas. 


The Dearborn Drug and Chemical Works, 
of Chicago, has just issued an illustrated booklet 
of 44 pages, 4x9 inches, entitled ‘‘ Lubrication 
versus Friction.”’ It treats chiefly of the follow- 
ing: Object of Lubrication, Kinds of Lubricant, 
Sources of Lubricant, Methods of Distillation 
and Refining, Steam Cylinder Lubrication, 
Engine and Dynamo Lubrication (including 
Gas Engines), Semi-Solid Lubricants, Greases, 
Physical Properties of Lubricants, Gravity or 
Density, Fire and Friction Tests, Viscosity, 
Chemical Examination of Lubricants, Selection 
of Lubricants. There is also a table showing 
the comparative differences in the physical 
properties and market prices of some of the 
well-known crude petroleums of the United 
States. It will be sent to anyone interested 
upon application. 

The largest pressure regulator ever made 
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was recently shipped by the G. M. Davis Regu- 
lator Company to the General Fire Extinguisher 
Company, of New Orleans, to be installed in 
the service of the new municipal water system 
of the city of New Orleans. The size of the 
regulator was 30 inches and it was designed 
to reduce a variable initial water pressure of 
from 55 to 80 pounds to a uniform reduced 
pressure of 25 or 30 pounds, and to deliver 
twenty million gallons of water per day. The 
valve was installed in a connection between 
the new high-pressure mains and the old piping 
and passes at a reduced pressure the filtered 


‘water from the filtration plant into the old 


mains. It was essential that a well-made, 
simple and reliable valve be furnished on account 
of its importance. Mr. Davis designed this 
valve to have no springs, exterior toggles ner 
diaphragm. A large piston controls the mov- 
ment of the main inner valve, which is of the 
double-disk pattern. This piston is actuated 
by differential pressures of water brought to 
bear on the one side by communication with 
the low-pressure side of the regulator, and on 
the other by water pressure supplied at the 
desired pressure by an auxiliary reducing valve. 
The present normal demand throuzh the valve 
is about 13,000,000 gallons a day, with a maxi- 
mum demand of 15,000,000 gallons during the 
busy hours. The valve has a capacity of 
30,000,000 gallons a day. 





New Equipment 





Gotfredson Bros., Green Bay, Wis., will erect 
a central heating plant. 

Mercy hospital, Springfield, 
erect a new power plant. 

F. C. Drischac & Co. will erect an electric- 
light plant at Mattoon, Wis. 

The Interstate Light and Power Company will 
erect a large power plant at Galena, Ili. 


Mass., will 


The Victor Taiking Machine Company, Cam- 
den, N. J., is erecting a new boiler house. 

The Lowell Manufacturing Company, Erie, 
Penn., is building a new power house. 

The John Walters Brewing Company, Eau 
Claire, Wis., will build a new bottling plant. 


The Layton Packing Company, Milwaukee, 
Wis., is enlarging its refrigerating and power plant. 


The Gugler Litho Company, Milwaukee, 
Wis., is installing a new power-plant equipment. 

The E. J. Balza Company, Green Bay, Wis., 
will erect a pickle factory at Seymour, Wis. 

The Crookson Pure Food Company, Crookston, 
Minn., will erect a new factory and cold-storage 
plant. ‘ 

John Theime, of the Oastburg (Wis.) Evap- 
orized Milk Company, will build a new $15,000 
factory. 

The Downer College, Milwaukee, Wis., will 
install additional boiler, engine and other 
equipment. 

The Keystone Leather Company, Camden, 
N. J., will install a new engine and boiler in its 
power plant. 

The Public Service Corporation of New Jersey 
will install a new engine and boilers in its Cam- 
den, N. J., power piant. 

The Leinkugel Brewing Company, Chippewa 
Falls, Wis., will build a bottling house and 
several other buildings. 

The Amercian Ice Company, Philadelphia, 
Penn., has let contract for the construction of 
an ice-manufacturing plant. 

The Chippewa Falls (Wis.) Woolen Company 
will build a new two-story mill and also a two- 
story addition to the boiler room. 

The Orono (Me.) Pulp and Paper Company 
is building an addition to be used as a boiler 
room. New boilers will be installed. 


The J. Buerger Malting Company, Fond du 
Lac, Wis., conteyrplate erectins a plant at 
about $55 000. 

i 


Lomira, Wis., to; 
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Plans are being prepared for the erection 
of a two-story cooling house at the plant of 
the Danahy Packing Company, Buffalo, N. Y. 


The Joseph Campbell Company, Camden, 
N. J., is buiiding two additions to its main plant; 
aiso a new power plant to be equipped with 
a refrigerating system. 


The city of Wheeling, W. Va., will increase 
the capacity of its pumping plant. Specifica- 
tions are now ready. R. J. Commer, Pittsburg, 
Penn., is engineer of construction. 


J. N. Oswald, general manager of the Rapid 
River Light, Power and Transit Company, 
Rapid City, S. D., would like to hear from manu- 
facturers of equipment and supplies for a new 
power plant. 


An American consul in the Far East re- 
ports that an electric-light and power plant 
will be constructed in his district within two 
years to cost $500,000. Copy of report can 
be obtained from the Bureau of Manufacturers, 
Department of Commerce and Labor, Wash- 
ington, D. C. 





New Catalogs 





Hart-Parr Company, Charles City, Iowa. 
Catalog. Traction engines. Illustrated, 48 
pages, 6x9 inches, 


Kerr Turbine Company, Wellsville, N. Y. 
Bulletin No. 8. Steam Turbines. Illustrated, 
20 pages, 6x9 inches. 


Fort Wayne Electric Works, Fort Wayne, 
Ind, Bulletin No. 1114. Fan motors. Illus- 
trated, 24 pages, 8x10%4 inches. 


The Weber Company, Marquette building, 
Chicago, Ill. Pamphlet. Review of Concrete 
Chimneys. 24 pages, 6x9 inches. 


Fox Machine Company, Grand _ Rapids, 
Mich. Catalog No. 92. Tube or pipe cut- 
ters. Illustrated, 12 pages, 6x9 inches. 


J. A. and W. Bird & Co., Boston, Mass. 
Booklet. Belt Talks. Bird’s bull’s eye belt- 
ing. Illustrated, 98 pages, 314x7 inches. 


The Strong Machinery and Supply Com- 
pany, 48 Franklin street, New York. Catalog. 
Motive power specialties. Illustrated, 256 
pages, 6x9 inches, 


Grénkvist Drill Chuck Company, 18 Morris 
street, Jersey City, N. J. Catalog. Johans- 
son combination standard gages. Illustrated, 
28 pages, 9x11 inches. 

Gould Storage Battery Company, 341 Fifth 
avenue, New York. Pamphlet. Gould storage 
battery in isolated lighting plants. Illus- 
trated, 36 pages, 6x9 inches. 

McNab & Harlin Manufacturing Company, 
50 Church street, New York. Catalog. Valves, 


eocks, brass and cast-iron fittings, ete. Illus- 
trated, 284 pages, 5x7 inches. 

Xargil Manufacturing Company, Utica, 
N. Y. Catalog. Xargil vacuum mufflers for 


automobiles, marine and stationary engines. 
Illustrated, 8 pages, 314x6 inches. 


Montgomery & Company, 105 Fulton street, 
New York. Catalog No. 28. The Tool 
Monger. ‘Tools, supplies and machinery. II- 
lustrated, 288 pages, 4x6%4 inches. 


George H. Thacher & Co., Albany, N. Y. 
Catalog G. Coe shaking and dumping 
grates. Illustrated, 6x9 inches. Catalog. 
Coe improved combustion and draft system. 
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Coal: 


POWER AND THE ENGINEER. 


What It Is and How It Was First Burned 


Interesting Discussion of a Subject of Vital Import; Early Ex- 


periences with Anthracite Coal; Unmined Coal in the United States 





BY 


What is coal? 
and how? 


Of what was it formed, 
These are three interesting 
questions and form the topic of this 
article. 

The theory that coal originated from 
vegetation of dense thick 
growths, is accepted, 


forests and 


swamp generally 


WARREN 


O. 


accumulated and filled up the shaMow 
beds in which they were deposited. Then 
a new growth of dense marsh vegetation 
was submerged, more mud and_= sand 


were deposited and the cycle of transfor- 
mations was repeated over and over. 
The other, and 


perhaps less 


tenable, 











FIG. I. COLLECTION OF SEVERAL 
but is not 
persons 


wholly 
believe 


satisfactory. Many 
that large swamps or 
marshes covered the area now occupied 
by coal seams and that some time this 
area sank below the water level and mud 
and sand covered the vegetable deposit, 
which, hardening, formed solid beds of 
shale, sandstone, etc., and these in time 


SPECIMENS OF VEGETABLE 








ROGERS 


in time the peat bogs will become beds of 
coal, as they contain many of the ele- 
ments found in coal seams. For instance, 
live plants are found growing on the sur- 
face, forms of plants are still visible lower 
down, while the bottom portion is com- 
pact and little, if any, vegetable structure 








MATTER, 


theory is that the 
grew somewhere else, and large 
of decomposed 


swamps and _ forests 
masses 
vegetation «cere trans- 
where it 
of coal. 
It is an open qt. ‘ion whether coal is 
being formed at the 


peat 


ported by water 
is now found in t 


d depos! 


characte 


resent day from the 


bog, but the-e are indications that 


LEAVES, ETC., 


FOUND IN LIMESTONE FORMATION 


can be distinguished; and as the depth of 
the mass increases the quantity of carbon 
increases. If coal is the result of solidifica 
tion, it is evident that thousands of years 
must between the first 


elapse vegetable 


growth and the time the coal is fit to 
mine. This assumption is based upon the 


estimation that the rate of growth of a 
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peat bog, which varies considerably, does 
not exceed 26 inches in a century. 

Lignite forms a connecting link between 
peat and bituminous coal and contains in 
an advanced state of decomposition frag- 
ments of bark and tissues of 
vegetable Peat has a woody 
texture, is very smoky and varies in color 
from brown to black. 

Next in the process of solidification is 
bituminous or soft coal. In fact, the 
graduation from the one to the other is 
aimost imperceptible. When bituminous 
coal comes in contact with intrusive 
igneous material, such as_ rock, the 
characteristics indicate that it 
has been discharged from a_ volcano, 
anthracite is the result. This is but local, 
however, and the indications are that the 
earth’s pressure is responsible for a cer- 
tain amount of but, as 
in other forms of coal, the original com- 
position must necessarily be taken into 
account. Thus, anthracite is the result of 
the alteration of 
heat and pressure. 
coalfields 


leaves, 
matter. 


of which 


anthracization ; 


under 
This is evident in the 
of Pennsylvania, where num- 
erous deposits of this class of coal are 
found; that is, seaiis where bituminous 
coal predominates often terminate with 
anthracite. 


bituminous coal 


FossILs 


When coal is in the carboniferous state, 
fossils of various nattfre are very num- 
erous, consisting chiefly of the remains 
of plants, while fresh-water shells have 
been found in some districts. Frequently 
the fossil formation is shown merely by 
the impression of the outer surfaces of the 
remains of plants or animals formed by 
the mold in which they lay. In rare in- 
stances fossils. have been found in‘, 
state of petrifaction, retaining their orig, 
inal structure ‘more ,or less perfectly... 3 

In the shate associated with coal seams 
are found at times abundance of plant re- 
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FIG. 2. REPRODUCED PHOTOGRAPH OF TREE 


TRUNK FOUND 650 FEET UNDER- 
GROUND 
mains and frequently various forms of 


animal life. 
of shale 


This applies to the layers 
overlying These 
fossil plants are accounted for by the sup- 
position that at the time of the forma- 
tion of the 


coal seams. 


seam of coal, when large 
tracts of forests and country were partly, 


or totally submerged, the sea. water—con- 


taining a large amount of lime, silica, etc., 


in solution—formed small lakes, swamps 
or lagoons which were joined by small 
streams of The water would 
naturally gather vegetable matter which 
hecoming coated with earth, petrified. As 


water. 
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these petrified plants, ete. are usually 
found embedded in or taking the place of 
coal, it would indicate that they have been 
deposited in the streams cut through the 
decaying vegetable matter which eventual- 
ly became a seam of coal. 

In Fig. 1 is shown a collection of 
specimens of vegetable matter, leaves, etc., 
usually found in limestone formation. Fig. 
2 is a photograph taken by the writer, 
showing a tree trunk, 650 feet below the 
surface. It is embedded in the slate for- 
mation, and was found in No. 4 mine of 
the Kingston Coal Company, Kingston, 
Penn. How it got to such a depth af- 
fords material for conjecture. 

From statistics, it is evident that the 
vast coalfields of the world were formed 
during the carboniferous age, the age of 
plants and dense vegetable growth. At 
the close of this age there were tremen- 
dous upheavals and disturbances of the 
earth’s crust and in the final convulsion 
the coal beds were thrown comparatively 
near the surface of the earth. 


CoAL SEAMS 


In Fig. 3 are shown coal seams illus- 
trating some of the formations found in 
an anthracite mine. Two of the seams 
of coal terminate at the earth’s surface 
and are known as outcrops. If this oc- 
curs on the slope of a hill, the line of out- 
crop may frequently be traced for some 
distance. 

When the pressure has been too great, 
or applied suddenly, or the rock formation 
has refused to give, and broke instead of 
bending, a segment is thrown out of level, 
one side being higher than the other. 
This is known as a fault, and is shown at 
the left of Fig. 3; there are several kinds 
of faults. At the left of Fig. 3 is also 
shown a roll, which consists of a mass 
of rock taking the place of coal, and is 
said to be due to the coal seam _ being 


deposited on an uneven surface. A swelly, 


Outcrop 


N\\ 


+. 


SHOWING THE FORMATION OF COAL SEAMS IN AN ANTHRACITE MINE 


pres 4 ics 
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44 
shown in the same _ illustration, is an 
abnormal thickness of the coal seam 


caused by a depression of the surface 
upon which the coal was originally de- 
posited, the increase in thickness, there- 
fore, being from the bottom. This forma- 
tion may also be due to the washing away 
of the coal from one place and the de- 
positing of it in another. Coal seams are 
not always found in one continuous hori- 
zontal seam, as Fig. 3 shows, although 
that is the impression held by many not 
familiar with the subject. 

After a shaft has been sunk to a seam 
of coal, a 
are 


series of passages or levels 
their being 
erned by the relative position of the shaft 
and the area of the coalfield to be worked, 
and other factors, such as the system of 
working, the inclination of the seams and 
the question of haulage. 


driven, direction gov- 


Usually a blueprint of the workings of 
the mine is kept in the office on the sur- 
face, and by means of surveys the exact 
the 
underground working is known by a cor- 


position of any particular part of 
responding point on the surface, and as 
the mine is worked the progress is marked 
on thé blueprint, thus showing the exact 
condition of the area 


worked and unworked. 


mine regarding 


EarLty MINING oF COAL 


20 net tons of coal were 
mined in the United States, while in 
1907, there was mined a total of 480,303,- 
424 short tons, having a spot value of 
$614,798,898. In Fig. 5 is shown a chart 
the output in short 
the United States by States during 1907; 
also the value, as tabulated by the United 
States Geological Survey. 


In 1814 only 


indicating tons in 


In digging over the old records  per- 
taining to the first mining of coal it is 
found that the ‘coal mine was discovered 
by a Father Hennepin, a Jesuit missionary, 
in 1679. This mine was located on the 
Illinois river, near the ] 
Ottawa, Ill. The first actual mining of 
coal did not begin until about 1749, or 
70 years later, in Virginia, but the first 
record = of production from the 
Virginia mines is for 1822. It is  esti- 
mated that prior to this date the total 
production of coal was between 2500 and 
3000 tons. It is also estimated that from 
1814 to the close of 1907, the total coal 
produced in the United States amounts 
to 6,865,007,567 short tons, and that more 
than 55 per cent. of this amount has been 


present city of 


coal 


mined in’ Pennsylvania, Hlinois ranking 
second and Ohio third. 
EARLY EXPERIMENTS WITH ANTIIRACITE 


Early attempts to utilize anthracite as 
a fuel presented problems which we of to- 
day little realize. 1808, 
under date of February 11, Judge Jesse 


For instance, in 


Fell made an experiment of burning what 
was then called common “stone coal,” in 
the grates of an ordinary fireplace in the 
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barroom of his hotel in Wilkes-Barre, 
Penn. It was found to produce a better 
fire than wood and cost less but it was dif- 
ficult to ignite. Judge Fell was of the opin- 
ion that the “stone coal” would burn if a 
sufficient body of it ignited. In 
carrying out ideas of his own he made, 
in 1808, a grate of small iron rods Ia 
inches in depth and 10 inches high and 
set it up in the “common room” of the 
hotel. the successful at- 
tempt to burn anthracite, as far as has 
been ascertained. From ‘illustrations this 
grate looked the seats 
commonly found in public parks. In 1768 
or 1769, Obadiah Gore, a blacksmith, used 
anthracite in his forge and found that it 
but had the disad- 
vantage of easily going out unless blown 


were 


This was first 


similar to iron 


answered very well 
by the bellows. 

In November, 1803, it is stated that two 
boat loads of anthracite were shipped to 
Philadelphia, where attempts were made 
to burn it, but the only result obtained 


Short Tons 
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FIG. 5. CHART OF OUTPUT, IN SHORT VONS 
WURING L907 
was that of putting out the fire. What 


coal was lefi was spread on the park 
walks, in place of gravel, which would in- 
dicate that the attempts to burn this kind 
that nat 


success. 


of coal at time crowned 
with 

In 1814, two boat loads of anthracite 
were shipped down the Susquehanna river 
to Philadelphia. — It advertised for 
sale by means of handbills. Some of the 
coal was purchased by White & Hazard 
for use in their manufacturing plant, but 
the attempt to burn it met with defeat. 


were 


Was 


Being used to soft coal, attempts were 
made to burn the hard variety in the same 
manner, by poking and_ stirring. The 


fireman becoming disgusted with the man- 
ner in which the coal burned, shut the 


door of the furnace with a bang and 
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went away for a time. When he returned 
he was surprised to find a good hot fur- 
nace; and in this way the method of 
burning anthracite was discovered. It 
may be said in passing that it is recorded 
that anthracite at this date sold for $21 
per ton, and as the price was insufficient 
to remunerate the mine owners, the mine 
was consequently shut down. From the 
foregoing it appears that the anthracite 
trade of Pennsylvania had its beginning 
and can be traced directly to Judge Fell’s 
experiment in the barroom of his hotel 
101 years Coal land at that tink 
could be purchased for $5 per acre, while 
today it is worth $5000 per acre. 


ago. 


Coa. 

In Fig. 4 is shown a map of the coal- 

fields of the United States, as their out 

lines are now known, and the coals they 

contain, as tabulated by the United States 
Geological Survey. 


SUPPLY 


There has existed a general idea that 
the coal supply in the United States was 
practically inexhaustible, and that the 
present generation need give no thought to 
this question. still an uncer 
tainty regarding the future consumption, 
but 


There 1s 


the estimated 
remaining in the 
ground than was known a few years ago. 
According to the latest available estimate 
of the total original tonnage of the coal 
fields of the United States, not including 


more ts known about 


amount of coal yet 


Alaska, which was made by the United 
States Geological Survey in 1906, the 
amount is given as 2200 billion short 


tons. This estimate was given without 
regarding many of the most important 
fields of the Western States, and a later 
estimate based on the data used in com- 
piling the map shown in Fig. 4 gives a 
much larger amount than that made two 
vears 

The of the 
fields of the United States is about 327,000 


ago. 
area more accessible coal- 
square miles, carrying an estimated con- 
tient available future 
2000. billion 


for use of nearly 


tons. It is not possible to 
predict the rate of consumption with any 
degree of certainty, but as the price in 
creases, greater cconomy will be shown 


in the matter of fuel consumption; if 
the rate of increase that has held for 
the last thirty or forty years is main- 


tained, however, the supply of easily avail 


able coal, it is estimated, will be ex- 
hausted before the middle of the next 
century. If this is correct, there are 


those living who will feel the results of 4 
coal searcity. 

What will take its place is not known 
Will it be peat, of which there are esti- 
mated to be 200,000 square miles in the 
world, 36,000 square miles being found in 
the United States; 
of utilizing the heat unit in coal be dis 
covered that will reduce the consumption 
to such extent that the available coal sup 
ply will be Saved for consumption over 
longer period than is now estimated: 


or will some method 


IME in 
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Transposing Formulas 


By Grorce W. RICHARDSON 


The formula by which the horsepower 
of an engine is usually obtained is, 
PLAN 
H.P,. = ———_—-, 
33,000 
where 


P = Mean effective pressure per square 
inch acting on the piston, 

.= Length of stroke in feet, 

.4= Area of the piston or cylinder in 
square inches, 


~~ 









ble 
—— 


/ 
Lie) {u} a s)\ 


H.P. 35000 
PLAN 


PLAN __ 
H.L. 53000 











' 
| [ 
| . 
HL’. seve 1 | 
a 6 {| ye 
_ 33000 PE 
eee . ee 
FIG. 4 
V = Number of strokes per minute, 
if ? = Horsepower. 
Many engineers, after committing to 


Memory this formula, for some reason or 
other called upon the 
horsepower of a given engine, use N in 
the formula for the number of revolu- 
minute, the number of 
strokes of the engine is required per min- 
ite. So many engineers 


when to solve 


tions when 


per 
“fall down” on 
this simple formula that the writer wishes 
to call special attention to it. 

In the above formula it is evident that 
the horsepower is required, as the HP 
stands to the left of the equality sign and 
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signifies such. Now let us suppose that 
some other quantity is required besides 
the horsepower, because this is as im- 
portant to the engineer, and because many 
compilers of examination 
questions know that the average person 
cannot transpose a (even if he 
knows, or is given it) to solve for more 
than one quantity, and that one, the most 
familiar quantity to him. A person should 
be able to solve any formula, no matter 


civil-service 


formula 


which quantity is required, but it is no 






small task to make this plain to the 
student. For this reason the analogy 
illustrated in Figs. 1 to 6 has been 
adopted. 
309 ~~ 
¢: 
lv 
f 
PLAN 


33000 








\; 


H.1’. S000 
PLN 





iN 
| 
| 





FIG. 5 


When expressed in its simplest form 


the formula reads as follows: 


PLAN 7 
“HP. X 33,000 — 
It will be noted that when all quantities 
above the line are multiplied together and 
divided by all quantities below the line, 
the quotient is zero, or in other words 
the formula is said to be in_ balance. 
Reference to Fig. 1 will make this plain. 
The index pointer shows that the scales 
are in balance when P 1. A N is supported 
by one lever arm and HP and 33,000 
rest on the other, because 


PLAN _ 
“H.P. X 33,000 
or 


H.P. X 33,000 . 
PLAN a 

To prove the above equation, assume 

the given dimensions of an engine, sub- 

stitute these values in the equation and 


work it out. Let ? equal a mean effec- 


tive pressure of 40 pounds per square 
inch; / equal 4 feet, the stroke of the 
engine; ./ equal 532 square inches, the 
area of the cylinder; N. equal 120, the 


strokes of the engine per minute; H P 


300 





fa» Too 


H.P, 53000 | 
LAN 








HP. S300 
PLA 








< 


ric 


~ 


equal 309, the horsepower. Substituting 


these values in the formula, 


PLAN | 


a wed _ 40 X 4 X §32 X 120 
H.P.X% 33,000 


309 X 33,000 








10,214,400 
10,197,000 


practically. 


rom what has been said of the above 
formula, it is evident that when the for- 
mula is in balance nothing is required of 
1 and note the difference be- 
In the latter the H P 
has been taken from the right-hand side 


Fig. 
tween it and Fig. 2. 


it, see 


40 


of the lever arm, causing the left side to 
become heavier and the pointer to deflect 
accordingly. 

If it is wished to solve for the unknown 
quantity, say, for instance the horsepower 
HP, take the HIP out of the original 
formula, thus 

PLAN 

33,000 
Yo tind the H 7 all of the known quanti- 
tics must be given, therefore use the 
quantities or values given in the previ- 


ous example. Thus substituting, 


PLAN _ 40 * 4 X 532 X 120 


33000 33,UL0 


10,214.400 


= 309 horse power. 
33,C00 


In Fig. 1 the formula was in balance, 
but in Fig. 2 the H P has been taken out 
of the formula, throwing it out of  bal- 
ance and making the pointer deflect con- 
trary clockwise until it pointed at H P = 
309. Now assume that the HP has been 
placed back into the scale pan as im 
lig. 1, the horsepower has been found, 
and it is wished to find the mean effec- 
tive pressure P. Note that in taking P 
from the formula, that it is removed from 
the left side of the lever arm, and conse- 
quently the pointer deflects to the right 
instead of to the left as before. When 
the pointer deflects to the right, it is an 
indication that the conditions are re- 
versed, and this being the case the for- 
mula must be reversed, or in other words 
turned upside down. Thus, 


HP. 33,000 __ 
- PLAN os ia 





Taking ? from the formula as just given 


leaves 
H -P. X 33,000 
LAWN : 


as shown in Figé. 3. Substituting the 


previous values gives 


__309 X_3%,000 _ 
4 X 532 xX 120 


MO ne 
2_5,360 


pounds mean — effective 


simply 2”. 

Likewise the stroke of the engine L 
may be found. P is placed where it came 
from, as in Fig. 1, and the symbol /. is 
removed, Then 


pressure, or 


—_ H.P. X* 3%,000 
dal PAWN ? 

as in Fig. 4. Substituting the same values 

vives the following: 


__ 309 X 32,000 
40 X 532 X 120 


4 feet. 


101.970 


L =- — 
25,536 





To find the area 4 of the cylindér, see 
lig. 5, proceed as before by placing the 
equation in balance. Then take away the 
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required symbol A and solve for it with 
what is left. Thus, 


H.P. X 33,000 
a a 





309 X 33,000 __ 


oo 40 X 4 X 120 


532 square inches. 


Proceed in the same way to solve for 
the number of strokes per minute, the 
symbol of which is V, see Fig. 6. Substi- 
tutine the values given and _ solving, 


aoe * 2 


== 320, 
4v X 4% 534 


or 60 revolutions per minute. 

The writer believes that the above 
scale pan analogy will greatly assist the 
operating engineer and others to  trans- 
pose any formula, as the analogy is just 
as applicable to any formula as to the one 
given. 





Rotary Strainers for Circulating 


Water 





At the Greenwich station of the London 
County Council Tramways the condens- 
ing water is taken from the Thames and 
holds in suspension a large amount of 
mud, straw, hair and otler foreign matter 
liable to cause trouble in the pumps and 
condensers. In a description of this sta- 
tion recently presented to the Institution 
of Electrical Engineers by John Hall 
Rider, a circular strainer designed by 
Bailey and Jackson of the City of London 
Electric Lighting Company, which has 
proved very successful in use, is men- 
tioned. 

The apparatus consists of a circular 
casing some 10 feet in diameter and about 
5 feet in width. In the center of the 
casing and capable of very slow revolu- 
tion is a wheel containing, between its 
spokes, grids formed of sheet-brass strips. 
interlaced or corrngated in a_ particular 
manner so as to form small channels for 
the passage of water, these channels being 
about 5/16 of an inch in diameter. On 
either side of the wheel the casing forms 
a chamber, each of these chambers being 
divided by a partition of considerable 
width into two compartments; the first re 
ceives the unstrained river water which, 
after passing through the strainer wheel, 
reaches the compartment immediately op- 
posite and passes thence into the main 
circulating pipe to the condensers. 


. On its return the water is led into the 


fellow compartment on the same side of 
the casing, and after passing through the 
strainer wheel in the opposite direction 
reaches the compartment immediately op- 
posite, whence, together with the solid 
matter previously separated out and tem- 
porarily retained upon the strainer sur- 
face, it is returned to the river. 

The wheel is rotated very slowly by 
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means of a circular rack, about one revo 
lution in two minutes being sufficient f 
ordinary conditions of Thames water. 
The rack is driven through worm gearing 


4 


S 


by a small three-phase motor. 
To provide against the wheel becom 
ing choked or jammed by foreign su)- 


stances between the rim of the wheel and 
the casing a special form of packing is 
provided, and sealed with water at a 


slightly greater pressure than the circi 
lating water. This is found effectually t 
drive back foreign substances, grit, ete. 


and to prevent jamming and undue wear 
on the surfaces of the wheel and_ the 
casing, which would otherwise take place. 


It will be seen that with this arrange 
ment the circulating-pipe system is com- 
pletely sealed, the full advantage of. si- 
phonic action and consequent saving of 
power for pumping is obtained, and also 
all fibrous refuse is automatically rejected 
and returned to the river. The only dis- 
advantage is that a certain amount. of 
water, amounting to about I5 per cent., 
leaks past the partition and is returned 
to the river without flowing through the 
condenser. 

The effect of reversing the flow of the 
water in the fixed strainers and_ suction 
pipe has been very successful, and on a 
recent occasion when one of the pipes in 
the strainer house was opened in order to 
couple up one of the new river pipes 
hardly any mud or deposit was found, 
while no trouble has been experienced in 
the condenser tubes, showing that the 
rotary strainers effectively prevent all for- 
cign matter from passing into the pipe 
system. . 

To relieve the condenser-pipe system of 
any air which might accumulate, two 6- 
inch barometric siphon pipes are arranged, 
which extend about 40 feet vertically and 
are connected at the bottom to the highest 
points of the pipe system. Two dry-air 
pumps take the air from the top of the 
harometric pipes. * 

Although the pipes terminate in_ the 
river compartment close together, expert 
ments have shown that even at dead low 
water there is a difference of only two 
or three degrees Fahrenheit between the 
temperature of the water in the river 
in front of the pier and the suction pipes 
in the pump house. As the tide rises the 
difference in temperature hecomes_ less. 
until at high tide no difference can_ be 
noticed. The flow of water in the river 
is so rapid that the warm discharge water 
is carried away very quickly indeed 

The length of time required for the 
gases to pass from the coal to the heat- 
ing surface probably averages consider- 
ably less than one second, a fact which 
shows that the gases and air must be 
intimately mixed when large volumes of 
gas are distilled, as at times of hand firing. 
for the gas must be distilled uniform 
as in a mechanical stoker. 
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Special Duty Centrifugal Pumps 


Plain Directions for the Use of Standard Pumps for Special Duty and 
Thus Avoid the Expense of Special Pumps; Some Good Suggestions 





BY 


\lanufacturers of centrifugal pumps re- 
ceive many inquiries for pumps that will 
operate at different pressures, delivering 
the same quantity of water per minute 
when running at a fixed speed. They are 
also asked if they can furnish pumps that 
throw a_ relatively 
of water at a low 


will at times large 
head, and at 


other times deliver a smaller quantity of 


unount 


water at a higher head, when running at 


constant speed. The writer has en- 
deavored in what follows to explain how 
these problems have been solved, and 


also methods’ of standard 


without the 


employing 
pumps, necessity of going 
to the expense of having patterns made 
for special pumps. 

going farther it is best to be 


the reader understands one of 


Before 


sure that 


80 


JOHN 
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FIG. 1 


-entri- 
Whoever has had anything 


the chief characteristics of the 


fugal pump. 
to do with a centrifugal pump has noticed 
that with the least change in the quantity 
of water pumped, when running at a uni 
form speed, there occurs a change in the 
pressure. This change is generally in the 
opposite direction, that is, if the quantity 
of water pumped is increased, the head, 
or pressure, is decreased, depending upon 
the design of the pump runner. 


[his characteristi¢ is very well il- 
lustrated in Fig. 1, which shows the per- 
formance of a run- 
As will be seen 


trom the head curve, as the number of 


10-inch pump when 
nine at a constant speed. 


gallons pumped per minute is increased, 
the head pumped against is decreased. 
\nother feature that will be noticed is 


B. 


curve shows 
the variation in the efficiency of the ma 


the efficiency curve. This 
chine as the head and gallons per minute 
vary. It also shows that for the quantity 


of water pumped at the maximum ef- 
ficiency there is a corresponding head. The 
point to remember is, when 


pump is running at 


a centrifugal 
a uniform speed and 
the head operated against is changed there 
changes in the 


also occurs simultaneous 


eficiency and the quantity of water 
pumped. 

this the reader will 
realize that to fulfil the conditions stated 


at the beginning of this article to the 


Irom probably 


7 PERE Y 


special pump built by Rateau and designed 


to raise water to two different hights 
without altering the speed. As will be 
seen, it consists of two runners, one 


fastened to the main shaft C, and the 
is secured to the hollow 
At G is the shifting clutch by 


which jaws // are 


second runner /: 
shaft F 

means of thrown in 
thus able to cause 
the runner /f to rotate or 


or out of mesh, and are 
remain. station 
ary as desired. Surrounding both runners 
are shells that have outlets controlled by 
Aland B&B, 
opening valve B, and throwing the teeth 
HT into 


valves By closing valve 1 and 


mesh the runners can be made 
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FIG, 


best advantage, the pump must be adapted 
to the special duty reenired. lor instance, 
take the first proposition where the pumps 
are required to operate different 
heads, but deliver the same quantity of 
water 


against 
lig. 1 shows 
very plainly that the ordinary centrifugal 
pump will not fulfil the required condi 
For the 


at the same speed. 


tions. second pumping proposi- 
tion, ordinary pumps could be used if the 
quantity of water required did not vary 
very widely, but if double the quantity 
were wanted, then a special arrangement 
should be employed to secure the best 
economy and results. 

Fig. 2 is a vertical sectional view of a 











2 


to work in series and 


hight. 


pump to a great 


Or by closing B and opening 1, and 
throwing out G the pump can be made to 
operate as a_ single-stage apparatus and 
pump water to a lesser hight at the same 
speed. 


will 


The relation of these two hights 


depend upon the diameters of the 
and the 


have the 


runners 


beth 


two vane design. If 
they and 
the same design of vanes, then the pump 


will one-half the 


same diameter 


raise water to hight, 


when operating as a single-stage, as it 
will when working double-stage. 

By changing the diameters and runner 
design the relations of the heads can be 
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changed to different proportions. In place 
of having just runners D and E, pumps 
are sometimes built with two series of 
runners, that is, in place of D there may 
be two, three or four runners, and the 
seme may be the case with /. One series 
is keyed to the main shaft, and the other 
to the sleeve. The two series need not 
contain the same number of runners, but 
can be made to differ, and thus give dif- 
ferent relations in the proportion of the 
heads. The method of operating is the 
same. 

Fig. 3 is a pumping apparatus designed 
to accomplish the same thing as Fig. 2; 
but using, in the main, standard pump 
parts, with the addition of a special bed 
plate, shafts and shifting clutch D. The 
illustration shows it as a belt-driven ma 
chine, but a motor, steam or gasolene en- 
gine can be used. When pumping single 
stage, valve «1 is opened, valves B and C 
closed and the clutch D thrown out. To 
use it as a two-stage pump, close valve A, 
open valves B and C, and throw in the 
clutch D. The course of the water through 
the machine when working two-stage is 
up the suction pipe H, through the pump 
J, the pipe E and into the second pump 
and out into the discharge line by way 
of the pipe FF. This arrangement makes 
an ideal pumping plant for town and city 
water supply where a low pressure only 
is desired for domestic use, and a high 
pressure for fire purpose. 

In Fig. 4 is shown an arrangement for 
pumping water from a well, using pumps 
that can be secured in the open market. 
The conditions in this case are such that 
the first pump J has to be placed in a 
pit on account of low water level in the 
well. The pit is too small to accommodate 
both pumps. This apparatus is shown 
electrically driven, but the form of the 
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driver does not cut any figure with the 
scheme in general. As will be seen, the 
pump A above ground’ is direct-connected 
to the motor by means of a_ clutch 
coupling, and the pump J in the pit is 
belted to the motor. The arrangement 
of the pipes and valves is similar to that 
shown in Fig. 3. When pumping as a 
single-stage pump valves C and B are 
closed and the clutch D thrown out. When 
running as a two-stage pump, valve 4 
is closed, valves C and B opened and the 
clutch D thrown into mesh. The relation 
in the proportion of the two pressures 
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put up by this pump will depend upon the 
pulley ratio between the pump J and the 
motor. 

Fig. 5 shows a method of piping to 
duplicate direct-connected motor-driven 
pumps so that they will act as relays 
to each other when working single-stage; 
also to be used as a two-stage pump and a 
double-capacity pump. The _ illustration 
shows them placed on opposite sides of 
the pit, but this is only to show the 
pumps diagrammatically and is not neces- 
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sary; in fact, it will probably be more 
convenient to have them parallel to each 
other. When pumping single-stage either 
pump can be used, and in this way they 
serve as relays in case of accident to one 
or the other. To use pump J single-stage, 
valve A is opened and valves B and C 
If there is a check valve in the 
line G it is not necessary to close C. To 
use pump K as a single-stage pump, valves 


closed. 
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FIG. 6 


B and 4 are closed and valves D and C 
opened. When the apparatus is used as a 
two-stage, or high-pressure machine, 
valves A and D are closed and valves B 
and C opened. To transform the ap- 
paratus into a double-capacity machine, 
open valves A, D and C and close valve 
B. Such an apparatus is cheap and 
economical, and appears to be the solu- 
tion to the water-works problem of the 
ordinary-sized town, where a far greater 
capacity in pumping is required in the 
summer than in the winter, due to the ir- 
tigating of lawns, gardens, etc. It can 
readily be seen that with a plant such 
as described, a town pumping. station 
would be able to cover every emergency, 
as the plant could be run at one-half 
capacity during the winter, full capacity 
in the summer and, in case of fire, the 
pressure could be doubled and 
pumped directly into the mains. 


water 


Fig. 6 illustrates the scheme employed 
in connecting up and piping two equal- 
sized belt-driven pumps, so as to act either 
as a single-stage machine or a two-stage 
pump. The pumps are driven from a 
countershaft C, on which there are two 
friction clutches L and M. The arrange- 
ment of the valves A, B and C is the same 
as in Figs. 2, 3 and 4. The proportion of 
the two pressures to each other willdepend 
upon the ratio of the belt transmission. 
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In Fig. 7 is illustrated still another ar- 
rangement for belt-driven pumps. These 
pumps received their power from a motor 
having its shaft extending on both sides 
and a friction clutch on each end. One 
pump is left-hand and the other is right- 
hand, and they are so placed that their 
suction ends point in opposite directions. 
The arrangement of the piping and valves 
is such as to allow this outfit to be used 
as a single-stage pump, both single and 
double capacity and in relay, and also 
as a two-stage centrifugal pump. If the 
pump J is used as a single-stage pump, 
open valve A, close valves B and C and 
throw out the clutch L. If the pump J 
should break down, the pump K can be 
used by throwing out the clutch M and 
throwing in the clutch L, shutting valves 
A and C and opening valves B and PD. 
When run as a double capacity pump, 
throw in both clutches, close valve C 
and open valves 4, B and D. To change 
it into a two-stage high-pressure pump 
have both. clutches in and all the valves 
open except 4 and D. 

In closing it might be well to add a few 
suggestions, in general as to the piping 
of these special duty pumps. 

Place the pump as close to the water 
level as This prevents the 
liability of air leaking into the pump 
through the suction pipe or the stuffing 
box. ‘ 


possible. 


If other pumps are discharging into the 
sump from which the pump is drawing 
water, see that these discharge pipes are 
arranged so that air is not carried down 


Friction —} 
Clutch | 





Friction 
Clutcb 








Motor 




















Power, N.¥. 
FIG. 7 


into the into the suction 
pipe. 

Don't use smaller suction and discharge 
pipes than the pump flanges call for. 

Use as few elbows as possible, and those 
that are used should be of the long-radius 
type. 

If the pump is to raise hot water, don’t 
try to pump it by suction, but have the 


water run into the pump. 


water and up 
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Fuel Consumption of Steam and 
Gas Engines in Practice 


By Dr. F. E. Junce 


Some time 


ago I reported that the 
world’s record in steam-power economy 
was held by the firm of R. Wolf, Magde- 
burg-Buckau, Germany, whose “Locomo- 
bile,” a semi-portable steam engine and 
boiler inclosed in a common casing and 
working with superheated steam, showed 
on test a coal consumptien of 0.473 kilo- 
gram per effective horsepower-hour. In 
the meantime a new record was made by 
the rival firm of Heinrich Lanz, Mann- 
heim, Germany, whose “Lokornobile” is 
equipped with valves instead of 
and in a test lasting several days of 8 
hours each, made by the “Associatioi. for 
the Inspection of Steam Boilers” in 
Mannheim, showed a coal consumption 
of only 0.455 kilogram per effective horse- 
power-hour. At the same time that this 
report was published the Wolf firm an- 
nounced a further reduction of coal con- 
sumption to 0.44 kilogram with a 
responding 


slides 


cor- 
consumption of 3.67 
kilograms per effective horsepower-hour. 
This neck-to-neck fight of the two rival 
firms emphasizes the advantage of 
healthy competition, since the latter not 
only brings tangible profits to the manu- 
facturers but also benetits 
the export industry of the country and 
furthers the rational utilization and con- 
servation of the latter’s resources. 

Yet the figures mentioned are of more 
theoretical interest and importance than 
they are of economic value because, in 
practice, conditions prevail which do not 
allow of the attainment of maximum ef- 
ficiency, attendance being less careful and 
loads varying, while on test the load is 
kept uniform during each run. There- 
fore, when comparing engines of different 
systems, for instance steam and oil en- 
gines, in order to get at their relative 
economic importance a correction must 
be made in the calculation in order that 
the prospective power user and the in- 
dustrial economist may be benefited by 
the 


steam 


themselves 


the comparison as well as manu- 
facturer. 

Viewed in a broad way, a compilation 
of facts made by FE. Hoeltje and con- 
tributed to the Verein deutscher Inge- 
nicure is particularly significant, since it 
emphasizes the necessity of employing in 
the power plant, besides high-class ma- 
chinery, high-class attendance in order to 
remain the limits of guaranteed 
fuel consumption and derive the full bene- 
fit from the high efficiency of machinery. 
Even in America, 
ficiencies as high 


within 


where steam-engine ef- 
as those here recorded 
are unknown, at least to the writer, and 
where high-class attendance is very ex- 
pensive and difficult to get, the results 
of Herr Hoeltje’s inquiry will be of in- 
terest. 

The investigation is limited to two com- 
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peting types of engine, which are very 
widely used in small electric central sta 
tions in Germany: steam semi-portable 
and Diesel oil engines. The results, whicl 
were arrived at on the basis of the yearly 
reports of these works, and which are ab 
solutely reliable, are condensed in th 
accompanying table. The main objec 
of the investigation was to find out jus 
what additions had to be made in th 
various plants to the fuel consumptio: 
as guaranteed by the respective manu 
facturers. ‘lo arrive at reliable’ con 
clusions the operating conditions in th 
different plants had to be as nearly iden- 
tical as possible, and this condition is in- 
deed fulfilled in the stations in question. 
The table shows that the above fuel con- 
sumption with semi-portable steam en- 
gines is from 256 per cent. to 42.5 per 
cent. below that guaranteed, giving a 
mean of 102 per cent. in excess of the 
guarantee, while with Diesel oil engines 
it varies from 72.5 above to 10.3 per ce 
below the yuarantee, the mean being 1 
per cent. excess. The best steam engin 
figures are from plants working with 
saturated as well as with superheated 
steam, and the comparatively small excess 
of 66.7 per cent. in the Eisenach plant, 
compared with the mean excess of 102 
per cent., is attained with saturated steam. 
This result emphasizes the fact that super- 
heat without proper attendance is not 
capable of effecting high fuel economics, 
whereas with oil-eneine plants the con- 
sumpticn of fuel is much more inde- 
pendent of the skill oP the attendant. 
Oil-engine plants also have the ad- 


vantage that fuel waste, such as may 


caused by broken piston rings or other 
abnormal conditions, is easily visible at 
the oil gage, while the record of coal 
consumption cannot be so_ easily 


served by the inspector, who -must 
on the fireman for information. No ab 
solutely final or determining conclusions 
as to the comparative fuel economy of 
steam semi-portable engines and oil 


eines can be drawn from the table. 


cause the sizes of the plants and _ their 
localities differ widely. Only stations Nos 
3, 4, 5, G 10; 11,15, 16, 17 and 18 whe 
the sizes of engines are almost equal, 
may be compared with fairness to both 
types. With these the mean cost of fuel 
consumption in the steam plants is 0.057 


mark and that of the oil engines 0.035 
mark per kilowatt-hour. Also the actual 
heat consumption, which is stated in 
last column of the table, is in all cases 
better for the oil engines than for the 
steam engines, in spite of the extraor 
dinary efficiency of the latter. It would 
seem, therefore, that in places wh i 
is difficult to get high-class atten 

the Diesel engine of modern design wi 


hold its own against steam competitors. 
on account of the greater discrepane 


tween guaranteed and actual fuel n- 


sumption of high-class steam engin 


practice. 
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unning a Westinghouse Steam Turbine 


The Important Points of Present-day Practice in Operating West- 


inghouse- Parsons Turbines Explained in a Practical 


Manner 





steam turbine is simple in 


design and construction and does not re- 


quire constant 
ot 


the 


valve gears or 


1 


running parts, 


tinkering and adjustment 
taking up of wear in 


it is like any other 


piece of fine machinery in that it should 


recelve 


f) 


om 


intelligent and careful attention 


the operator by inspection of the 


working parts that are not at all times in 


plain view. 
matter 


Any piece of machinery, no 


how simple and durable, if ‘ne 


and to keep the machine in continued and 
efficient operation. 

In the steam turbine the steam instead 
of being piston is 


expanded against a 


expand against and to get up 
itself. 


then made to impinge against 


made to 


velocity in The jet of steam is 
vanes or 
to react against the moving orilice from 
which it issues, in either of which cases 
its velocity and cnergy are more or less 


abstracted) and appropriated 


completely 


casing or stator. The steam entering at 


1, ig. 2, tills the cineular space sur 


rounding the rotor and passes first 


bl ules, £ 
initial 


through a row of stationary 


ig. 4, expanding from the 


pres- 


sure /’ to the sliehtly lower pressure 


2), and attaining by that expansion a 
velocity with which it is directed upon 
thg moving blade 2. In passing through 


this row of blades it is further expanded 


from pressure ?, to 7: and helps to push 











ted or 


n¢ 


n 


rocating 











abused will in time come to 
and the higher the class of the ma- 
the more is this true. 

y engineer who is capable of run- 
and intelligently taking care of a 
take 
of a turbine, but if he is to be any- 


engine can run. and 


more than a starter and stopper, 


necessary that he should know what 
side of the must be 


casing, what 


and avoided to prevent derangement 





The 


combination of 


by the revolving member. Parsons 


turbine utilizes a these 
two methods. 

Fig. 2 is a sectional view of the stand- 
single-flow 
A photograph of the rotor RRR 


is reproduced in Fig. 1, 


ard Westinghouse-Parsons 
turbine. 
while in Fig. 3 
a section of the blading is shown upon a 


larger scale. Between the rows of the 


blading upon the rotor extend similar 


rows of stationary blades attached to the 


the moving blades along by the reaction 
of the 


trom, 


force with which it issues there- 


Impinging upon the second row 


of stationary blades 3, the direction of 
flow is diverted so as to make it impinge 
at a favorable angle upon the second 


row of revolving blades 4 and the action 
is continued until the steam is expanded 
to_ the pressure of the condenser or of 
the medium into which the turbine finally 
exhausts. \s the 


expansion proceeds, 
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the rings in the casing, the actual clear- 
ance being from about 0.005 to 0.015 of 
an inch, again depending on the size of 
the machine. 

The axial adjustment is controlled by 


the back or right-hand side of the largest 
dummy with the exhaust passage so that 
the same pressure exists upon it as ex- 
ists upon the exhaust end of the rotor. 
These dummy pistons are shown at the 


the passages are made larger by increas- 
ing the length of the blades and the 
diameter of the drums upon which they 
are carried in order to accommodate the 


increasing volume. 














It is not necessary that the blades shall 
run close together, and the axial clear- 
ance, that is the space lengthwise of ‘the 
turbine between the revolving and the 
stationary blades, varies from % to % inch; 
but in order that there may not be exces- 
sive leakage over the tops of the blades, 
as shown, very much exaggerated in Fig. 
5, the radial clearance, that is the clear- 
ance between the tops of the moving 
blades and the casing, and between the 
ends of the stationary biades and the 
shell of the rotor, must be kept down 
to the lowest practical amount, and varies, 
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according to the size of the machine and Pp 
length of blade, from about 0.025 to 0.125 —p 
of an inch. 
In the passage A, Fig. 2, exists the 
initial pressure; in the passage B the J 


pressure after the steam has passed the 
first section or diameter of the rotor; 
in the passage C after it has passed the 
second section. The pressure acting upon 
the exposed faces of the rows of vanes 
would crowd the rotor to the left. They 
are therefore balanced by pistons or 
“dummies” P P P revolving with the shaft 
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FIG. 3 


the device shown at T in Fig. 2 and on a 


near end of the Fig. 1. They 
larger scale in Fig. 7. The thrust bearing 


rotor, 


and exposing in the annular spaces B' 
and C' the same areas as those of the 
blade sections which they are designed 
to balance. The same pressure is main- 
tained in B’ as in B and in C' as in C 
by connecting them with equalizing pipes 
EE. The third equalizing pipe connects 


are grooved so as to form a labyrinth 
packing, the face of the casing against 
which they run being grooved and brass 
strips inserted, as shown in Fig. 6. The 
dummy pistons prevent leakage from J, 
B’ and C' to the condenser and must, 
of course, run as closely as practicable to 


consists of two parts, 7; 7: Each con- 
sists of a cast-iron body in which are 
placed brass collars. These collars fit 
into grooves C, turned in the shaft as 
shown. The halves of the block ar 
brought into position by means of screws 
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S$; Sz acting on levers Li L: and mounted 
in the bearing pedestal and cover. The 


screws are provided with graduated heads, 


which permit the respective halves of 
the thrust bearing to be set within one 
one-thousandth of an inch, 

The upper screw S: is set so that when 
the rotor exerts a light pressure against 
it through the thrust block and lever the 
grooves in the balance pistons are just 
unable to come in contact with the dum- 
my strips in the cylinder. The lower 
screw S: is then adjusted to permit about 
0.0c8 to 0.010 of an inch freedom for the 
collar between the grooves of the thrust 
bearing. 

These bearings are carefully adjusted 
before the machine leaves the shop and 
to prevent either accidental or unauthor- 
ized changes of their adjustment, the ad- 
justing screw heads are locked by the 
method shown in Fig. 7. The screw can- 
not be revolved without sliding back the 
latch L;. To do this the pin P: must be 
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withdrawn, for which purpose the, bear- 
ing cover must be removed. 

In general this adjustment should not 
be changed except when there has been 
some wear of the collars in the thrust 
bearing; nevertheless it is a wise pre- 
caution to go over the adjustment at in- 
tervals. The method of doing this is 
as follows: The machine should have 
been in operation for some time so as to 
be well and evenly heated and should 
be run at a reduced speed, say 10 per 
cent. of the normal, during the actual op- 
eration of making the adjustment. Ad- 
just the upper screw which, if tightened, 
would push the spindle away from the 
thrust bearing toward the exhaust. Find 
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this so that when the 
screw is tightened the balance 
pistons can just be heard to touch, and 
so the least change of position inward of 
the upper screw will cause the contact to 
cease. To hear if the balance pistons are 
touching, a short piece of 
should be placed against the cylinder 
casing near the balance piston. If the 
ear is appli¢d to the other end of the 
piece of wood the contact ‘of the bal- 
pistons can be 


a position for 
other 


hardwood 








ance very easily de- 
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FIG. 7 


tected. The lower should then 
be loosened and the upper screw advanced 
from five to fifteen one-thousandths, ac- 
cording to the machine, at which position 
the latter may be considered to be set. 
The lower screw should then be advanced 
until the under half of the thrust bearing 
pushes the rotor against the other half 


of the thrust bearing, and from. this 
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position it should be pushed back ten or 
more one-thousandths, to give freedom 
for the rotor between the thrusts, and 
locked. A certain amount of care should 
be exercised in setting the dummies to 
avoid straining the parts and thus obtain 
a false setting. 

The view is to have the 
grooves of the balance pistons running 
as close as possible to the collars in the 
cylinder but without danger of their com- 
ing in actual contact. and to allow as 


object in 
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FIG. 6 


little freedom as possible in the thrust 
bearing. itself but enough to be sure that 
it will not heat.. The turbine rotor itself 
has scarcely any end thrust, so that all 
the thrust bearing has to do is to main- 
tain the above-prescribed adjustment. 
The blades are so gaged that at all 
loads the rotor has a very light but posi- 
tive thrust toward the running face of 
the dummy strips, thus maintaining the 
proper clearance at the dummies as de- 
termined by the 


setting of the proper 


screw adjustment. 


MAIN BEARINGS 


The bearings which support the rotor 
are shown at FF in Fig. 2 and in detail 
in Fig. 8. The bearing proper consists 
of a brass tube B with proper oil grooves 
It has 


a dowel arm L which fits into a 
corresponding recess in the bearing cover 
and which prevents the bearing from 


turning. On this tube are three con- 
centric tubes C D E, each fitting over the 
other with clearance so that the 
shaft is free to move slightly in any 
direction. 


some 


These tubes are held in place 





on 
pi 


by the nut /’, and this nut, in turn, is held 
by the small set screw G. The bearing 
with the surrounding tubes is placed in- 
side of the cast-iron shell .1, which rests 
in the bearing pedestal on the block and 
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PACKING GLANDS 
Where the shaft passes through the 
casing at either end it issues from a 
chamber in which there exists a vacuum. 
It is necessary to pack the shaft at these 

















FIG. 8 


liner J//. 
the leakage of oil past the bearing. Oil 


The packing ring J/ prevents 


enters the chamber at one end of the 
bearing at the top and passes through 
the oil grooves, lubricating the journal, 
and then out into the reservoir under 
the bearing. The oil also fills the clear- 
ance between the tubes and forms a 
cushion which dampens any tendency to 
vibration. 

The. bearings, being supported by the 
blocks or “pads” //, are — self-alining 
Under these pads are liners 5, 10, 20 and 
50 thousandths in thickness. By means 
of these liners the rotor may be set in 
its proper running position relative to the 
stator. This operation is quite simple. 
Remove the liners from under one bear- 
ing pad and place them under the opposite 
pad until a blade touch is obtained by 
turning the rotor over by hand. After 
a touch has been obtained on the top, 
bottom and both sides, the total radial 
blade clearance will be known to equal 
the thickness of the liners transferred. 
The position of the rotor is then so ad- 
justed that the radial blade clearance 
is equalized when the turbine is at oper- 
ating temperature. 

On turbines running at 1809 revolutions 
per minute or under, a split babbitted 
bearing is used, as shown in lig. g. These 
bearings are. self-alining and have the 
same liner adjustment as the concentric- 
sleeve bearings just described. Oil is 
supplied through a hole J) in the lower 
liner pad, and is carried to the oil groove 
I’ through the tubes EE. The oil flows 
from the middle of this bearing to both 
ends instead of from one end to the 
other, as in the other type. 
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FIG, 


points, therefore, against the atmospheric 
pressure and this is done by means of a 
water-gland packing Il’ IV’, Fig. 2. Upon 
the shaft in Fig. 1, just in front of the 
dummy pistons, will be seen a runner of 
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this gland packing, which runner is show: 
upon a larger scale and from a differen: 
direction in Fig. 10. To get into the cas 
ing the air would have to enter th 
guard at 4, Fig. 11, pass over the pro 
jecting ring B, the function of which 

to throw off any water which may b 
creeping along the shaft by centrifuga 
force into the surrounding space ( 
whence it escapes by the drip pipe D 
hence over the five rings of the labyrint! 


; 
packing £ and thence over the top of t! 
revolving blade wheel, it being apparen: 
from Fig. 10 that there is no way fo 
the air to pass by without going up ove: 
the top of the blades; but water is a r 


uutted to the centrally grooved spac 
through the pipe shown and is revolved 
with the wheel at such velocity tha: 
the pressure due to centrifugal fore 
exceeds that of the atmosphere, so thi 





it is impossible for the air to force th: 
water aside and leak in over the tips 
of the blades, while the action of th 
runner in throwing the water out would 
relieve the pressure at the shafts and 
avoid the tendency of the water to leak 
outward through the labyrinth packing 








9 


either into the vacuum or the atmosphere. 
The water should come to the glands 

under a head of about to feet, o 

pressure of about five pounds, and_ be 





connected in such a way that this pressure 
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may be uninterruptedly maintained. Its 
temperature must be lower than the tem 
perature due to the vacuum within the 
turbine, or it will evaporate readily and 
find its way into the turbine in the form 
of steam. 

In any case a small amount of the 
steaming water will pass by the gland 
collars into the turbine, so that if the 
condensed steam is to be returned to the 
boilers the water used in the glands 
must be of such character that it may be 
safely used for feed water. But whether 
the water so used is to be returned to the 
boilers or not it should never contain 
an excessive amount of lime or solid mat 
ter, as a certain amount of evaporation 
is continually going on in the glands 
which will result in the deposit of scale 
and require frequent taking apart for 
cleaning. 

When thereis an ample supply of good. 
clean water the glands may be packed as 
in Fig. 12, the standpipe supplying the 
necessary head and the supply valve being 
opened sufficiently to maintain a= small 
stream at the overflow. When water is 
expensive and the overtlow must be avoid 
ed, a small float may be used as in Fig 
13, the ordinary tank used by plumbers 
for closets, ete., serving the purpose ad 
murably. 

When the same water that is supplied 
to the glands is used for the oil-cooling 
coils, which will be described in detail 
later, the coils may be attached to either 
of the above arrangements as shown in 
ig. 14. 

When the only available supply of pure 
water is that for the boiler feed and the 
condensed steam is pumped directly back 
to the boiler, as shown in Fig. 15, the 
delivery from the condensed-water pumps 
may be carried to an elevation 10 feet 
above the axis of the glands where a 
tank should be provided of sufficient ca- 
pacity that the water may have time to 
cool considerably before being used. In 
most of these cases if so desired, the 
oil-cooling water may come from the 
circulating pumps of the condenser, pro- 
vided there is sufficient pressure to pro- 
dee circulation, as is also shown in 
Fig. 15. 

When the turbine is required to exhaust 
against a back pressure of one or two 
pounds a slightly different arrangement 
of piping must be made. The water in 
this case must be allowed to circulate 
through the glands in order to keep the 
temperature below 212 degrees Fahren- 
heit. If this is not done the water in 
the glands will absorb heat from the 
main castings of the machine and will 
evaporate. This evaporation will make 
the glands appear as though they were 
leaking badly. In reality it is nothing 
more than the water in the glands boiling, 
but it is nevertheless equally objectionable. 
This may be overcome by the arrange- 








> 4 








of 


“CAMO, 














OVERFLOW 





Ol. COOLING CYLi 











WATER SUPPLY 








—— 








FIG 











56 


ment shown in Fig. 16, where two con- 
nections and valves are furnished at M 
and N, which drain away to any suitable 
tank or sewer. These valves are open 
just enough to keep sufficient circulation 
so that there is no evaporation going on, 
which is evidenced by steam coming out 


























as though the glands were leaking. These 
circulating valves may be used with any 
of the arrangements above described. 





Questions in the Parallel Running 


of Alternators 





By J. W. HiMMELsRACH 


The following questions, recently asked 
the writer, are of general interest to all 
who have anything to do with the parallel 
operation of alternators. Referring to 
the accompanying diagram, the questions 
were as follows: 

Question No. 1. Connected as shown, 
can there be any difference in phase and 
any difference in frequency between the 
two generators while they are connected 
together electrically ? 

Question No. 2. With meters connected 
as shown what will be indicated by them 
severally and relatively ? 

While the following explanation will 
apply to machines of any capacity but of 
the same voltage, number of phases and 
frequency, it will be understood that the 
units are of the same capacity, which will 
make the answer to question No. I seem 
more simple. Let us assume, to begin 
with, that both machines are carrying load 
in proportion to their capacity. Running 
under these conditions, with the power 
factors of the units alike, it is impossible 
for the two machines to be out of phase 
or at different frequencies. There is, 
however, one condition under which inter- 
mittent differences of frequency and time 
phase will occur and that will be due to 
angular variation in the velocity of the 
moving members of the generators, when 
reciprocating engines are employed as 
prime movers, or turbines of the type 
equipped with governing apparatus such 
that it causes periodic variations of speed 
dependent on the load. This variation, 
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however, is not continuous and therefore 
it can hardly be said that under these con- 
ditions any difference in frequency exists. 

Let us now assume that the supply of 
steam is gradually cut off from the No. 1 
unit. This will result in this unit drop- 
ping its load, and in order to keep the 
frequency constant it is obvious that more 
steam must be supplied to unit No. 2. The 
power factor may be kept at unity (pro- 
viding the generators are carrying a non- 
inductive load) by proper adjustment of 
the existing current. If this procedure is 
continued until all the steam has been cut 
off from No. 1 unit, and during this time 
the load has been transferred gradually 
from No. 1 unit to No. 2 unit, the fre- 
quency should be held constant, and the 
power factor at a maximum. As soon as 
all the steam is cut from No. 1 unit, No. 
2 unit will have to supply the energy 
necessary to keep No. 1 up to synchronous 
speed, the latter machine then running as 
a motor and driving its engine or turbine. 
If the frequency of No. 2 unit is held con- 
stant, the speed and frequency of No. 1 
will also be constant and there will be no 
difference between the two units, as the 
speed of No. 1 is directly dependent on 
the speed of No. 2. There will also be 
no difference in phase, as the power factor 
can be held at maximum by the adjustment 
of the field currents. At this point, the state- 
ment may be made that as long as both 
machines have normal field excitation there 
can be absolutely no difference in phase or 
frequency when the machines are opera- 
tive under the conditions previously stated. 

If .the conditions are changed. still 
farther, by gradually decreasing the field 
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due to the /*?R losses in the conductors, 
and while these losses may not be very 
high, yet if the cross currents should reach 
a high figure (the loss increases in pro- 
portion to the square of the current), the 
total loss may reach a figure which is ap- 
preciable. A farther decrease in the field 
current of No. 1 will magnify these condi- 
tions until zero excitation on No. 1 is 
reached. Up to this point No. 1 will run 
as a synchronous motor, and under the 
conditions described phase differences will 
exist, but not a difference in the rate of 
speed of the two units. This holds good 
as long as both machines have their fields 
excited, either normally or otherwise. 
Immediately on opening the field circuit 
of No. 1 unit the characteristics of its 
operation are changed. It is no longer a 
synchronous motor, but runs as an induc- 
tion motor, which is never in absolute 
synchronism with the supply generator; 
some difference in speed always exists. 
When running thus, No. 1 unit will have 
all the characteristics of a squirrel-cage 
induction motor. It is a well known fact 
that for such a motor to exert any torque 
a certain amount of slip or difference in 
speed is necessary, and this will be the 
case when No. 1 unit is running with an 
unexcited field; there will be just enough 
slip to provide sufficient torque to pull 
around the prime mover to which it is 
coupled. This slip will be of small value, 
perhaps not more than 1 per cent., but it 
must be there or the unit would come to 
a dead stop. It is under this condition, 
and this one only, that any difference in 
speed between two identical machines can 
exist. 
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strength of No. 1 unit, this will result in 
the flow of “wattless” or synchronizing 
currents between the two machines and a 
decreased power factor, as the currents in 
No. 1 unit will lag. Other conditions (the 
load in the external circuit) remaining 
unchanged, the output of No. 2 unit will 
increase as the cross currents increase, 


Answer to question No. 2: With both 
units carrying load the meters will indi- 
cate as follows: 

Meter F will indicate the true combined 
output of both machines, regardless of the 
power factor, and will be equal to the sum 
of the readings indicated on the meters C 
and D. Meter E will indicate the current 
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flowing to the line, while meters A and B 
will indicate the current flowing from the 
respective machines to the line and also 
the cross currents passing between the two 
machines. In other words, the sum of 
the indications of the ammeters A and B 
will always be greater than that of E, re- 
gardless of the power factor at which the 
two units are operating. 





Discussion on ‘Small Steam 
Turbihes”’ 


In our June 29 number, an abstract 
was given of Charles B. Burleigh’s dis- 
cussion at the local Boston meeting of 
the A. S. M. E.,, on George A. Orrok’s 
paper on “Small Steam Turbines,” pre- 
sented at the Washington meeting of the 
society in May. Besides Mr. Burleigh, a 
number of those present at the Boston 
meeting had something to say on the 
subject, and in: the following is given a 
brief abstract of their remarks. 

Mr. London, of the Terry Steam Tur- 
bine Company, of Hartford, thought that 
there was not much room for discussion 
of efficiency as between one turbine and 
another of the smaller sizes. In the 
large turbines a pound of steam pressure 
may mean $2000 to $4000 a year added 
to the coal bill, but in the case of the 
small turbine, where it means only $10 
$15 or 25 2 year, there is no good reason 
for so much talk about efficiency. This 
small sum is amply repaid by the differ- 
ence in cost of the machines. It was Mr. 
London’s opinion that the most valuable 
part of Mr. Orrok’s paper was that part 
bringing out and showing the simplicity 
of the construction of the turbine at the 
present time. In a very few vears every 
engineer will understand the construction 
of the steam turbine as thoroughly as he 
now knows the engine, and he will be 
able to make his own repairs, which is 
the principal argument now used against 
the turbine. The steam turbine is all 
right. The point is to get something to 
couple up to it. Pump builders are now 
making pumps to suit turbine speeds, the 
generator people are doing likewise, and 
those making blowers take the speed into 
account. This in itself is an acknowledge- 
ment that the turbine is here to stay. 

Charles B. Rearick was firmly con- 
vinced that in all classes of pump service 
the turbine could take care of its end of 
the work. Pump speeds are not al- 
ways ideal for the turbine. This means 
4 compromise and usually a sacrifice in 
the efficiency of the pump to get the 
best speed for the turbine. Even when 
the turbine is run at low speeds and con- 
sumes 50 per cent. more steam than the 
engine, it is a small matter when it is 
considered that 80 per cent. of the heat 
in the steam is returned to the boilers, 
and the operation and maintenance are 
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simplified. Where efficiency is of im- 
portance, such as in isolated-dynamo work, 
the speeds are usually high enough to 
give results quite as good as those of 
the reciprocating engine, and in some 
cases better. 

Professor Reid, was of the opinion 
that the amount of coal burned did make 
a difference. Several times lately a manu- 
facturer had said: “I am exceeding the ca- 
pacity of my plant. What shall I put in? 
Shall I put in an engine large enough for 
the peak load and carry the whole thing on 
it, or put ina small engine and a turbine to 
carry it part of the time?” If the manu- 
facturer finds that his coal bill is running 
up with the turbine, there is going to be 
trouble for whoever recommended the 


turbine. The coal bill does make a dif- 
ference. 
In reply to Professor Reid and a 


similar question by Professor Hollis, Mr. 
Rearick enlarged on his previous talk 
and gave his opinion that the question of 
steam consumption on an auxiliary should 
not be considered on the auxiliary itself. 
What is wanted is a low coal consumption 
for a complete installation. An auxiliary 
may require 70 pounds of steam per 
horsepower, but if the exhaust is all re- 
turned to the heater, no more coal is re- 
quired than for a more efficient unit, for 
the heat is returned to the boiler to 
evaporate the extra water. Over-all effi- 
ciency is the prime consideration. 

R. H. Rice, of the General Electric 
Company, gave an interesting explanation 
of the reason why the turbine-water rates 
decrease as the load goes up. The im- 
pulse turbine is essentially a turbine of 
partial admission, using, except in special 
cases, only a portion of the initial cir- 
cumference for passing steam through 
the buckets. In the case of the condensing 
turbine, multistage, the last stage is 
usually designed at the right hight of 
bucket and proportion of nozzle to use 
the entire circumference. If it is a four- 
stage machine, the next to the lowest 
stage will use, perhaps, one-half of the 
circumference. The area could be so dis- 
tributed as to include the entire circle, 
but that would involve excessive shorten- 
ing of the buckets. For that and other 
reasons half the circumference is used. 
In the second stage a still further nar 
rowing of the steam path is used, and in 
the first stage, for convenience in making 
the buckets, a short are is used, perhaps 
go degrees. If it were attempted to use 
the entire circumference of the wheel in 
a noncondensing turbine, it would be 
necessary to use so minute a bucket that 
the machine would be impracticable to 
manufacture, and would be inefficient. It 
is, therefore, necessary to use a_ short 
arc, and this short arc decreases the cost 
of the machine, and enables a reasonable 
bucket speed to be achieved, the particular 
speed of the bucket depending on the 
size of the turbine. 

One of the reasons why the turbine in- 
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creases its economy as the load goes on 
is that it uses a larger circumference; 
and a smaller percentage of the total 
power developed is lost in friction, eddy 
currents and leakage. The steam pressure 
and area of the nozzle system determines 
the amount of steam that can be used 
through a turbine. In a machine with 
nozzles wide open, the area must be so 
proportioned that the maximum load in- 
tended to be put on it can be carried, 
Otherwise, the machine would be shut 
down before the overload came on. It 
follows that the nozzles which are de- 
signed to utilize this pressure at this 
overload will be too large for running a 
light load, and consequently the efficiency 
must drop off, because the full benefit of 
the steam pressure available is not being 
obtained. Therefore it has been found 
advisable to design the nozzle system for 
full boiler pressure, and to use a larger or 
smaller number of nozzles, according to 
the load. When using a smaller are 
of the wheel, the full economy of which 
the nozzle is capable can be secured, and 
only the proper number of nozzles are 
open to give the proper load condition. 
Therefore, the choice of the turbine di- 
minishes for certain powers, and is a 
compromise between the proper wheel 
speed and the permissible cost, and the ef- 
ficiency of the machine at light loads 
depends on the governing system. 





The Diesel Engine 


By W. H. Booru 
—— sD 

A paper on the Diesel engine, as the 
motive power in substation work, more 
particularly, was read recently before 
the Institution of Electrical Engineers 
in London. The peculiarity of the Diesel 
engine as made in Europe and_prob- 
ably elsewhere is that it is extremely 
regular in its performance and turns out 
power for a certain fixed number of ther- 
mal units of fuel value. 

As one of the speakers in discussion 
of the paper showed, the Diesel engine 
has the virtues and the defects of its 
qualities. No matter how far out of 
order a steam engine may be, it will run 
if steam is turned into it; it is, therefore, 
possible to run a steam engine when in a 
very uneconomical state of repair. There ’ 
is, of course, a certain advantage in this, 
for sometimes it is desirable that an en- 
gine should run no matter what its 
condition. 

The Diesel engine works with a very 
high initial pressure due to the high com- 
pression of a charge of pure air. Ignition 
of the fuel is caused by the high tempera- 
ture of this highly compressed charge. 
It is not possible to obtain high compres- 
sion unless the piston and cylinder of the 
engine are in good order and tight; so 
the engine will not work unless it is in 





58 
good order. This is an advantage where 
Un- 
less kept well up to the mark the engine 
Proper therefore, 
cannot be neglected, and this is why the 
Diesel engine is so uniformly economical. 


economy is the prime consideration. 


stops. maintenance, 


The early troubles of the engine have 
heen cured by attention to good work- 
manship, liberally proportioned parts and 
the elimination of weak parts in design 
and in the method of operation. The 
consumption of oil on one- 
quarter up to full Joad was given by one 


speaker as 0.29 to 0.33 pound per indi- 


loads’ of 


cated horsepower-hour, the oil being 
assumed to be of 19,300 B.t.u. capacity 
per pound, being a similar oil to one 
which previously tested up to that fig- 


ure. The oil used per brake horsepower 
was 0.69 to 0.449 pound per hour, and it 
was pointed out that the particular tests 
which showed 
with a long 
haust pipe. 


these results were made 


and somewhat small ex- 


The exhaust gases of a Diesel engine 
escape at over goo degrees Fahrenheit, or 


over 1369 degrees absolute temperature. 


The air is taken into the cylinder at ordi- . 


nary atmospheric temperature, or say 
The exhaust 
about two 
and a half times the intake volume, not 


520 degrees absolute. 


volume must, therefore, be 
counting the increase of volume due to 
the steam formed from the hydrogen in 
the fuel. Thus for foot of 
air drawn into the cylinder about three 


each cubic 
cubic feet of mixed gases are rejected; 
hence, the exhaust gases must push away 
two cubic feet of atmospheric volume in 
of. the initial volume taken in. 
Though the exhaust is not all condens- 
ible to liquid it is all reducible in vol- 
ume to extent and might be re- 
duced by passing it through a_ suitable 


excess 


some 


water-cooled tubular cooler. With an 
engine running at 160 revolutions per 
minute, giving 8o exhaust strokes, for 
each cubic foot of cylinder capacity 
there will be two cubic feet excess of 
gases at each exhaust stroke, or 160 


cubic feet per minute. Now, to displace 
a cubic foot of atmosphere requires about 
2c00 foot-pounds of work. The energy 


wasted, therefore, is 


2000 X 160 = 320,000 


foot-pounds or, say, 10 horsepower 
which might be economized by cooling 
ihe effluent gases to atmospheric temper- 
ature before they leave the exhaust out- 
let. The inference is that an appreciable 
economy is possible if the exhaust is re- 
duced in velocity by means of gradually 
enlarging pipe discharging into a cooling 
chamber whence the escape is free to the 
atmosphere. 

The 
that 


sons 


worst of such papers as this is 
the authors always draw compari- 
between what they advocate and 
is already at work. The author 
of this paper compared costs of Diesel 


equipment with those of and of 


what 


steam 
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and, of who 


thought they were affected rose and de- 


gas plants, course, men 
niedallhis figures, even though they them- 
had = furnished them. 


Such comparisons are useless at best, for 


selves some of 
every case must be worked out for itself. 
That the Diesel engine has come to stay 
is pretty conclusively proved by the fact 
that already there are at work engines to 
the amount of 350,000 horsepower. 





Catechism of Electricity 


D1 RECT-CURRENT 
GENERATORS 


TypicAL Forms oF 


1072. <lre small direct-current  gen- 
erators ever used in a_three-wire sys- 
tem? 


The generators supplying the working 
current to a three-wire system are usually 
large machines, but two small generators 


are sometimes used in connection with 


ENGINEER. 
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unbalanced 
load on either side of the system. A pair 
of small generators used in this way is 
called a balancer set. 
1073. Explain how a balancer set op- 
crates. 
When 


balancer 


them to compensate for an 


both the 
unloaded 


the load is balanced, 
generators 
but when 


operates as a 


operate as 


motors, unbalanced, one ma- 
the 
other as a motor, the combined current 
of the for 


the increased load on the generator side. 


chine generator and 


two machines compensating 
Balancer sets are flat-compounded so as 
to keep the voltage’ on each side equal, 
They afford a very 
for obtaining a 
neutral on three-wire systems, and a small 
balancer 
large capacity. 


irrespective of load. 
convenient method 


can be used on = systems of 
The amount of unbalanc- 
ing between the two sets on the system 
determines the capacity of the set. 

1074. Jilustrate and describe a typical 
form of balancer set. 


Fig. 303 shows a halancer set made by 

















FIG. 302. 


1.75-KILOWATT BALANCER SET MADE BY 


THE GENERAL ELECTRIC COMPANY 














so. 
[hai 








FIG. 304. DISSEMBLED VIEW OF THE 


BALANCER SET 


SHOWN IN FIG. 303 
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erator containing I4 main field-magnet 

poles w, s, ete., and the same number of 

} auxiliary poles, m, i, ete., located midway 

4 between the main field-magnet poles. They 
are wound with insulated copper wire or ‘* 

: strips connected in series with the arma- 

i ture circuit so that the current through 

4 the coils around the auxiliary poles varies 

with the load. The main field winding is 

usually of the simple shunt kind but a 

compound or series winding may be used 

when service conditions require it. The 

generator shown has a shunt winding. 

1078. Js there any other special form 
of field magnet used in standard com- 
mercial generators? 

Yes; one builder employs a compensat- 
ing winding and a peculiarly constructed 
field magnet to neutralize armature re 
action and improve commutation. The 

field magnet, with its windines, is shown 
‘ in ‘Fig. 306 
Jai 
_ 
: | There is We hand ired rurmace from 
q which, under averare conditions, as good 
E | results can be obtained as from many 
different patterns of mechanical stokers, 
and of two equipments the one which will 
| require the less attention from the fireman 
| gives the better results. The most econom 








ical hand-fired plants are those that ap 

FIG. 305. LARGE DIRECT-CURRENT BELTED GENERATOR OF THE COMMUTATING-POLE proach most nearly to the continuous feed 
r thanic’ 1 . 
TYPE MADE BY THE GENERAi. ELECTRIC COMPANY of the mechanical stoke 


the General Electric Company for use 


n a 250-volt three-wire system. The 





principal parts composing the set ar 
hown separately in I‘ig. 304. The two 
generator frames a and c, lig. 303, arc 
riveted together through spacing blocks, 
lig. 394, 
¢ mounted on a common shaft which 


nd both armatures m and un, 


{ 


is strengthened by means of an increase 
in size between the armatures. .\ fan ¢, 
mounted between the armatures, draws 
into the space between the two ma 
thines to prevent undesirable heating. 
1075. What advantace is gained by the 
so of auxiliary magnet peles in a gen- 
vor? 
The size of generator for a given out 
it is Jess and larger overloads can be 
ried for short periods. 
1076. Itxplain the effect ef such poles: 
\uxiliary poles hetween the main field 
genet poles preduce a marnetic field of 
such strength as to reverse tle current 
romptly in the armature coils short-cir 
wuited during commutation, the brushes 
maining in a fixed position. The in 
rference by armature reaction, which 
rdinarily produces sparking at — the 
brushes, is neutralized because the strength 
the auxiliary field) produced by the 
iuxiliary poles is always propertional to 


the load, the coils being in series with 





armature. 








77. Illustrate and describe a_ gen- 
erator of the auxiliary-pole type. 
Ig. 305 shows a 2100-kilowatt gen- FIG. 





306. POLE AND FIELD RINGS OF THE GENERATOR SHOWN IN FIG 305 
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from Practical Men 


Don’t Bother About the Style, but Write Just What You Think, 
Know or Want to Know About Your Work, and Help Each Other 





WE PAY FOR USEFUL 


Voltage Problem 





Recently, while making some changes 
in a power station, one of the pilot lights 
on the switch panel of a 11oo-volt two- 
phase generator was removed from socket 
No. 1 and placed in socket No. 3, replacing 
a broken one; socket No. 2 had no lamp. 

When the lamp was in socket No. 1 the 
voltage read 116 and when taken out the 


Phase No.1 























is a switch for indicating the voltage of 
either phase at will. ; 
1). M. Grove. 
Covington, Va. 





Fallacious Reasoning 





On page 983, of the June 1 number, 
C. M. Ripley says that the volatile mat- 
ter in soft coal amounts to from 30 to 40 
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DIAGRAM OF APPARATUS IN VOLTAGE PROBLEM 


voltage remained the same, but when put 
in socket No. 3 the voltage fell back to 
112. 

This was quite an interesting question 
for some of the station men and will likely 
be for others. The sketch of the apparatus 
is submitted with the hope that readers 
may be able to supply the proper connec- 
tions to give the foregoing results. 

The lamps are indicated at 7, 2 and 3, 
the potential transformers at T. The volt- 
meter is shown, and below the voltmeter 


per cent., and for this reason it is dif- 
ficult to get more than from 60 to 65 
per cent. boiler efficiency with bituminous 
coal, while anthracite will give from 7 
to 80 per cent. 

Up to about 1870, the manufacturers in 
the East knew nothing about soft coal as 
fuel for boilers, but in that year there 
was a_ strike the anthracite fields; 
manufacturers were driven to use soft 
coal and they had their eyes opened to 


in 


the fact that one pound of soft coal would 


IDEAS 


do much more work than the same weight 
of hard coal. Many never went back to 
anthracite, and the percentage of the 
latter used is very small. 

In my work, anthracite egg showed an 
evaporation of water from and at 212 
degrees of 9.15 per pound of coal. Clear- 
field, spread even and the fire kept thin, 
evaporated 9.81 pounds of water per 
pound coal. Clearfield fired heavy and 
coked, evaporated 10.63 pounds of water 
per pound of coal, and Georges Creek, 
10.84 pounds. 

In those days, nut coal was the small- 
est size of anthracite and all below was 
pea and dust, all mixed just as it came 
from the screens of the coal dealers. 
This was burned, either with a steam 
blower, or mixed with soft coal. The 
price varied from $0.75 to $1.50 per ton, 
according to the demand. 

W. E. Crane. 

Broadalbin, N.Y. 





Cost of Cleaning Boilers 





In the June 1 number, an editorial sug- 
gests that the subject of the cost of clean- 
ing boilers be taken up. It would be in- 
teresting and important for those having 
experience with machines for purifying 
and filtering water to tell us as to the 
cost of the machines per horsepower and 
the cost of purifying the water. 

As far as lime salts are concerned, they 
can easily be taken care of within the 
boiler and at small expense, but the get- 
ting rid of the resulting sediment in some 
types of boiler is laborious and expen- 
sive. Magnesia, iron and clay, and also 
different kinds of vegetable matter, as 
well as ordinary mud, form quite another 
proposition. 

Coke filters will take care of a moderate 
amount of oil and also general impurities. 
if the water is heated before entering th: 
filters. “When the coke goes to pieces. 
look out; for the fine particles close up 
the passages and shut off the water. There 
is also some sediment. 

The cost of cleaning should include all 
cost for solvents, labor and injury to 
brickwork from cooling, extra fuel used 
in heating and the cost for capital for 
extra boilers required. On the other side: 
if the water can be made absolutely clean 
and pure, will such water be a cause of 
deterioration of the boiler? 

W. E. Crant 

Broadabbin, N. Y. 
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Reducing Cost of Repairs and 


Maintenance 


Having read with interest many descrip- 
ions of repair jobs, I will give some rules 
which I have used to reduce cost of re- 
pairs and maintenance. 

First, one should secure job cards, 
Vig. 1, and a loose-leaf record, Fig. 2. 
The cards may be of good paper put up 
in blocks of 100, on which are printed the 
date line, machine number, nature of the 
repairs and the repairman’s name. There 
are also cross lines, with hours in the upper 


Herald-5m 11-06 
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needed; these, unless demanding immedi- 
ate attention, to be placed on files in the 
machine or repair shop, the files indicating 
when work should be attended to. 
tT. J. Baoss. 
Chattanooga, Tenn. 





A Problem In Power 


The accompanying sketch refers to J. 
A. Carruther’s problem which appeared 
in the April 6 number. 

The end view of the shafts with the 


M. M. DEPARTMENT. 


Name Le anlar 
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The. only function of K is to prevent 
B from stopping or reversing its direction 


of rotation when at the dead center. 


FRANK B. Row .ey. 
Minneapolis, Minn. 





Siphon Discussion 





Referring to the “A Siphon Discus- 
sion” in a recent number, however much 
nature may dislike the presence of a 
vacyum, it is a physical impossibility for 
nature to push water up 40 feet and over 
the siphon. 

“Jimmy the oiler” must remember that 
nature is the only force acting in this 
case to raise the water; and a column of 
water but 34 feet high could be sup- 
ported even if we had a perfect vacuum 
at the neck of the = siphon, this 
force is the pressure of the atmosphere 
on the surface of water in the reservoir. 
The long down leg exerts no positive 
force to lift the water in the short leg. 
If the siphon were filled with water and 
released simultaneously at the two ends, 
the water would break at the neck and 
flow down each leg. 

Sut how far would the water descend ? 


’ 


since 





wore No..L2.... Date 3/25_____ 190 
3) 4] 5| 6 |>xl 8| 9]10/1|12/ 1] 2| 3; 4[>x| 6 | 7| 8] 9| 10 
10 | 10 | 10 | 10 | 10| 10 | 10 | 10 | 10 | 10 | 10 | 10 | 10 | 10 | 10 | 10 | 10 | 10 | 10 | 10 
20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | e| 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 
so | 30 | 80 | 30 | 30 | 30 | 30 | 30 | 30 | 30 | 30 | 30 | 30 | 30 | 30 | 30 | 30 | 30 | 30 | 30 | 
40 | 40 | 40 | 40 | 40 | 40 | 40 | 40 | 40 | 40 | 40 | 40 | 40 | 40 | 40 | 40 | 40 | 40 | 40% 40 | 
50 | 50 | 60 | 50 | 50 | 50 | 50 | 50 | 50 | 50 | 50 | 50 | 50 | 50 | 50 | 50 | 50 | 50 | 50 | 50 | 
Lt Bt he +2 58 a “Tan ae 
FIG. I 
row and ten-minute spaces directly under | 
cach hour, the time of commencing and Cc 
finishing the job to be indicated by a cross. 
The record leaves contain at the top a 
blank space for the name and number K 


of the machine; there is a marginal line 
down the left side for the date, and three 
sets of dollar and cent lines are on the 
right side, the first set to be used for 
workmen’s wages, the second for the cost 
of material and the third for the total 
The workman states on the back 
of each card the kind and quantity of ma- 


cost. 


Installing and Maintenance of Machine No. 


Name of Machine CZ 

















MR. ROWLEY’S SUGGESTION 
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terlal used. At the end of each day he 
tears off all the cards for the day, and 
slips them into a box, from which they 
ute taken each morning, assorted as to the 
machine number, and entered in the 
record, when the cards are destroyed. 
For locating and determining when re- 
pairs are needed, a perforated tab of 
scratch paper, placed in a_ substantial 
leather binder, is almost a necessity. In 
this, notes should be made of every de- 
fect noted in going the rounds, noting but 
one machine on a leaf and giving the 
name, number and nature of the repair 
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a 
crank disks .f and B are shown. The 


crank pins E and F are joined by the 
main connecting rod C. At G and H are 
two overhanging cranks rigidly fastened 
to the disks by the pins E and F respec- 
tively. The pins J and J of the cranks 
are connected by the bar K, which must 
be equal and parallel to the connecting 
rod C. The circle scribed by J is of the 
same diameter as the one scribed by J, 
and G and H may be of any length and 
turned at any angle, provided they are al- 
ways equal and parallel and are not the 
-center line of the crank pins and shafts. 


lf there were no 


possible 


manner in 
which air could enter, or be present, we 
should have an “almost perfect vacuum,” 
as the “Chief” remarked. Although the 
water might rush completely out of the 
tube, due to the high head, it would re- 
turn in the pipe and be vaporized until 
the vacuum decreased to a pressure equiv- 
alent to the of the water. 
This pressure corresponding to a viven 
temperature may be found in any hand 
book among the properties of saturated 
steam. Thus, if the water temperature 
were 60 degrees, and could remain at 
that temperature, it would be vaporized 
until the pressure increased to 0.52 inch 
of mercury, 


temperature 


absolute, at which point 
vaporization would cease, and the water 
would stand at a hight of 33.3 feet; as 
suming a 30-inch 
lower reservoir at 


barometer, and the 
sea level. The hight 
of water in the short leg would be ap 
proximately one foot less, due to the dif- 
ference in elevation. 

The foregoing action as stated is en- 
tirely theoretical, however, and we would 
have far from a perfect vacuum in any 





practical case. In such a length of pipe 
there would be considerable air leak, to 


All 


water contains an amount of air in solu- 


say nothing of the air in the water. 


tion and this may be as great as 5 
This 


per 


cent. air would be released from 


the water and prevent any high degree of 
vacuum. The would rush down 
the pipe at a velocity of over 200 feet 


water 
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[ tind that in the five revolutions shown 


the diagram has moved just 4% 


inch in 
the direction that the expansion line runs. 

E. R. TEER. 
Ind. 


Anderson, 





Engine Room Kinks 
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Curves for Condenser Design 


The accompanying curve charts, Figs. 


1 and 2, show curves for use in con- 
denser design. 

They have just been completed from 
actual experience in the designing of a 
large number of condensers of sizes 
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is that the string which operates the in- 
dicator drum is sloping in some of its 
fastenings, or the reducing motion is al- 
lowing the string to gain in some manner. 

The crosshead draws the drum to the 
point where the offset starts in the com- 
pression line or admission, whichever it 
may be, and at this point the string gains 
the additional length, and the spring in 
the drum causes the drum to jump ahead 
of the crosshead, making the offset, and 
also moving the diagram. 


fair stream of 
water, he went on top of the boiler to look 
and 


doing so and getting a 


inside see how things were, when 


the bottom of the valve came off, scalding 
him and tying the plant up. 
valve was fractured by running the cold 


I believe the 


water in such a large quantity as to cause 
water hammer, as there was 125 pounds 
pressure on one side of the valve at the 
time 

D. F. CrowrHer. 


Boston, Mass. 


29 inches, with the barometer at 30 inches 
The 


ports, 


condensers having their 9 steal 


ete., designed in 


passages, 
cordance with the velocity given in the 


curves, have, in all cases, come up to 


their guaranteed results. These curves 
are submitted, trusting that they will be 
of interest and value to readers. ‘he ; 
drawings are self-explanatory and = 10 


more particulars need be furnished. 
Table 1 gives the properties of st 
at all vacua from o inch up to 29.9 inches. 


mn 
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TABLE 1. PROPERTIES OF STEAM and also shows the relations of temper- 
- ' = ature, volume, pressure, etc., of saturated 
a a a a 
Fel o zs 2 S| 228 581 © y 3| #2 steam under vacua. 
Egs| #£|S'4) &. | 3 e >| SA] ees gé 2g 3, : 2S] $3 This table is ial tea cabiuiasl 
522) 28/3 SO) | #o,| £8| HS) 382] 23/2 50 e's] £% —E3| => us table is useful when calculating 
8 43 5 3 3 é 3 ge $2 3 a #5 8 33 82/3 83 ass a5 3 fe Re the area of steam ports, ete. To permit 
ee 3) : iS) $ c . . ° ° ° 
Pes! Oh 5* 5° 5 a5 > e 2 > | <0 & ” 3° 5 5 of certain steam velocity being maintained, 
2 : 
fa Ss) Sa 3) reference should be made to the table to 
30.0 | 100 |0.0 23.8 | 793 _| 3.045 | 142.0 | 61-1 | 116.0 | 1015 ascertain the volume of the steam at any 
29.9 | 9973 | 0.0491 6__|_78°3 | 3.143 | 143.0 | 61.6' | 113.0 | 1014 particular vacuum. 
- = : ce 
8 | 9915 |0.0982| 36.0 | 2.2 | 3430 | 1089 4 3.242 | 144.0 = 111.0 | 1014 | lable 2 relates to condenser tubes and 
7 | 99 |0.1474| 46.0 | 7.7 | 2054 | 1082 2 ad. 3.340 | 145.0 | 62.7 | 108.0 | 1013 shows the external diameter, thickness, 
6 98°; | 0.1965 | 53.5 12.0 1540 1076 23.0 7623 | 3.438 | 146.0 | 68.3 | 105.0 | 1012 ee te coarse tal : 4 
: surface in linear feet, and percentage of 
5 | 98'; |0.2456| 60.0 | 15.5' | 1220 | 1072 | 225 | 75 | 3.684 | 149.0 | 65.0} 98.4 | 1010 : . <3 ; : 
am. : copper, spelter and tin forming the com- 
4 98 0.2947 | 65.0 | 18.3 1031 1069 22.0 73'3 | 3.929 | 152.0 | 66.6 91.8 | 10086 osition of the tul : 
os Siti oO : CS 
3 | 9753 [0.3488] 69.0 | 20.5 | 901 | 1066 | 21.5 | 7123 | 4.175 | 154.0 | 67.7 | 87.7 | 1007 ; Ww Siiciieassl Steal 
2 | 97's |0.3929] 73.0 | 22.7°| 737 | 1063 || 21.0 | 70 | 4.421 | 157.0 | 69.4 | 81.8 | 1005 aa ar - VINCENT 1 REEBY. 
1 | 97 (04421) 76.0 | 244 | 719 | 1061 | 20.5 | 68's | 4.666 | 159.0 | 70.5 | 782 | 1003 Se 
29.0 | 9673 |0.4912| 79.5 | 263° | 643 | 1059 | 20.0 | 6623 | 4.912 | 161.0 | 71.6 | 74.7 | 1002 Vibrat nd Tens; 
28.9 | 96', |0.5403| 82.5 | 28.0 | 587 | 1057 | 19.5 | od | 5.157 | 163.0 | 727 | 71.5 | 1000 ipraion an ension 
8 -| 96 |0.5894] 85.0 | 29.4 | 546 | 1055 || 19.0 | 63'; | 5.403 | 165.0 | 73.8 | 68.4 | 999 — 
7 952; |0.6885| 87.5 | 30.8 505 | 1053 | 18.5 6173 | 5.648 | 167.0 | 75.0 | 65.5 | 997 If a stretched rope under tension is 
6 951; |0.6876 | 90.0 | 32.2 470 | 1051 |} 18.0 60 5.894 169.0 | 76.1 | 62.7 996 set to vibrating, the number of vibrations 
5 95 |0.7368| 92.0 | 33.3 442 | 1050 | 17.5 &8!3 | 6.140 | 171.0 | 77.2 | 60.0 | 995 will be directly proportional to the square 
4 9473; |0.7859 | 94.0 | 34.4 417 1048 17.0 5673 | 6.385 | 172.5 | 78.05} 58.1 994 root of its tension. 
3 941; | 0.8350} 96.0 | 35.5 394 | 1047 |} 16.5 55 6.631 | 174.0 | 78.8 | 56.2 | 993 If an elevator car is suspended by two 
2 94 |0.8841] 98.0 | 366 | 370 | 1045 || 16.0 53!3 | 6.876 | 176.0 | 80-0 | 53.9. 991 | ropes of equal length and size, the rope 
Al 9373 | 0.9832 | 100.0 | 37.7 350 | 1044 | 15.5 51?3 | 7-122 | 177.5 | 80.8 | 523 | 99 | carrying the greater load will vibrate 
| 28.0 | 9315 |0.9823 | 101.5 | 38.1 3 1043 |} 15.0 50 | 7.368 | 179.0 | 81.6 | 50.6 | 989 | faster than the other. lor instance, if 
27.9 | 93 |1.031 | 103.0 | 394 | 3 1042 | 14.5 | 48!5 | 7.613 | 180.5 | 82.5 | 49.0 | 988 | rope No. 1 vibrates four times as_ fast 
8 92°; | 1.081 | 104.5 40.3 308 1041 14.0 4673 | 7.859 | 182.0 | 83.3 47.6 987 ¢ . ‘ , 
: Bh Hess a as rope No. 2, No. 1 is carrying W 4 = 2 
2 92!; | 1.180 | 106.0 | 41.1 294 1040 13.5 45 8.104 | 183.5 | 84.1 46.1 3 . y ee 2 es 
: : “ ll ——— times the load No. 2 carries; or, if No. 1 
6 92 1.179 | 107.5 | 41.9 282 1039 || 13.0 48!3 | 8.350 | 185.0 | 85.0 44.5 





4 vibrates 1.2 times as fast as No. 2, No. 1 


| 


ml) Plt] Bla 
© 
es 














91's; |1.227 |110.0 | 43.3 | 263 | 1037 | 120 | 40 |8sai | 137.5 | 864 | 424 is carrying ¥ 1.2 = 1.095 times as much 
1.326 |111.5 | 44.2° | 253 | 1036 || 11.5 | 3s', | 9.087 | 189.0 | 872°) 412 weight as No. 1 rope. 

902; | 1.375 |113.0 | 45.0 | 244 | 1035 | 11.0 | 3675 | 9.332 | 190.0 | 87.7 | 40.4 | 981 llowarp F, Munson, 

y rf Oakland, Cal. 
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985 

912; | 1.228 |109.0 | 42.7 | 270 | 1038 | 125 | 4173 | 8.595 | 186.0 | 85.5 | 43.6 ) 984 
983 
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; 901; |1.424 1114.0 | 45.5 | 237 | 1035 | 105 | 35 | 9.578 | 191.5 | 886 | 39.2 | 980 
27.0 | 90 |1.474 |115.0 | 46.1 | 231 | 1034 | 10.0 | 3315 | 9.823 | 193.0 | 84 | saa | 979 rx 
96.9 92, | 1.523 |116.5 | 47.0 222 | 1033 9.5 312; |10.07 | 194.0 | 90.0 | 37.4 978 From most textbooks of physics one 
Y.8 | s9l4 [1.572 |1l7.5 | 47.5 | 216 | 1032 || 9.0 | 30 |1031 | 195.0 | 905° | 36.7 | 978 can satisfy himself as to the reliability 
Tz | 89 «(| 1.621 | 119.0 | 48.5 art ae 85 | 2855 [10.56 | 196.0 | 911 | 360 | 977 | Of the equation 
6 | 8823 |1.670 | 120.0 | 48.8" | 202 | 1030 | 8.0 | 2673 [1081 | 197.0 | 91.6'| 35.3°| 976 T 
~ 5 | gts {1.719 |121.0 | 49.4 4 4 “1030 | 7.5 [25 11.05 | 198.0 | 922° | 346 | 976 | man = 
4 | 8 {1.768 [122.0 | 50.0 | 192 | 1029°| 7.0. | 23!5 |11.30 | 199.0 | 927 | 33.9 | 975 Pa a ere 
—3 | 872, [1.817 ]123.0 | 505°) 87 | 1028 | 6.5 | 212 [11.54 | 2000 | 933°] 933 | ova | Where 1’ = the velocity of propagation 
= s7!, (1.866 | 128.0 | Sia 133 | 1028 | 6.0 = 1.79 201.0 33.8" “327 | 974 of the wave, 01 rate of ears, A eee 
—4 187 11.916 11250 | 51.6 | 178 | 1027 | 5.5 18’, 112.03 | 202.0 | 94.4 | 32.1 973 the tension in rope and m = the mass of 
26.0 | 867; |1.965 |126.0 | 62.2 | 173 | 1026 | 5.0 | 1625 |1228 | 203.0 | 95.0 | 31.5 | 972 the rope per unit length, 
| 25.8 | a6 [2.063 |128.0 | 533 | 164 | 1025 | 45 | 15 1252 | 2040 | 95.5 | 30.9 | 971 Phis shows that the velocity of a trans- 
r—¢ | ent 2aer 120.0 | 538°] 160 | 1024) 4.0 | 19% fi277 | 206.0 | oar | 203 | om] verse wave is equal to the square root 
. 4 8423 | 2.259 | 131.0 | 55.0 152 | 1023 3.5 1123 {13.02 | 206.0 | 96.6 | 29.7 | 970 of the tension divided by the mass per 
Y >. | 84 12.358 | 133.0 | 561 147 | 1022 | 3.0 10 113.26 | 207.0 | 97.2 | 29.1 | 969 unit length. The equation may be written 
| 25.0 834% | 2.456 | 134.0 | 56.6 | 141 | 1021 2.5 83 {13.51 | 208.0 | 97.7 | 28.5 | 969 in the form 7 . 
243 | 223 [2.554 135.5 | 575° | 136 | 1020 || 20 673 13.75 | 209.0 | 983 | 27.9 | 968 =m I” 
| «A 2.652 | 187.0 | 58.3 131 | 1019 1.5 5 (14.00 | 210.0 | 988 | 27.4 | 967 which shows the relation between the 
A 8123 | 2.751 | 138.0 | 58.8 128 | 1018 1.0 3¥3 [14.24 | 210.5 | 99.1 | 27.1 | 967 tension and the rate of vibration. The 
| 2 | g0%4 (2.849 |139.5 | 59.7 | 124 | 1017 | 0.5 123 |14.49 | 211.0 | 99.4 | 26.9 | 967 tension varies as the square of the rate 
24.0 | 80 [2.947 [141.0 | 60.5 | 119 | 1016 | 0.0 0 (14.74 | 212.0 |100.0° | 26.4 | 966 of vibration. This, I think, answers the 
Power, NTs question. 
—————————— — +--+ a R. E. ANDERSON. 
TABLE 2. BRASS CONDENSER TUBES. soston, Mass. 


CoprER, 70°; SPELTER, 29°67; Tix, 1°. : 
: T should say that the relation can be 

















; -_— | easily proven as follows: 
Diameter, external...| in. i g 3 i a 1, ae - . biaas = 
Diameter, external...) m/m | 12.7 15.9 19.0 22.2 25.4 28.6 31.7 From consideration of the laws of vi- 
eo ee re LSG 19 18 18 18 17 17 16 — - is: ge S , =e 
f thickness. 2.2.2.2... in. | 0.040 0.048 | 0.048 0.048 | 0.056 | 0.056 | 0 O64 brating strings it 1 found that the fre 
Mhickness .... m/m } 1.016 1.219 1.219 1.219 | 1.422 | 1.422 1.626 quency # varies inversely as the length L, 
a Surface, linear feet...) sq.in. | 18.85 23.56 |28.26 32.99 {37.69 {42.4 is 02 ° a ‘ hss 
cs Surface, linear feet...) sq.ft. 0.1309 0.1636 | 0.1963 0.2291 | 0.2618 | 0.2945 | 0.3272 inversely as the square root of the mass 
; \rea bore . sooo | OM. | O.158% | O28 0.336 0.477 | 0.62. | 0.807 1.018 rT it le : irectly ; . 
\rea bore... 0.2.2... sqft. | 0.000965] 0.00153] 0.00233 0.00331) 0.00431! 0.0056 | 0.00707 M per unit length, and directly as the 
: Weight, Linear Feet.., lb. | 0.226 0.328 0.399 0.46 | 0.62 | 0.812 0.9046 square root of the tension 7. Expressed 
iB S Sur. Lin. Ft. | : 
- 135.9 107.2 [84.1 69.2 60.8 52.7 16.3 as a formula this would be: 
Area Bore | r — 
Mistance between supports,in. 50 62 75 87 100 112 | 125 K Tr. 
Cals. water at 6 ft. per sec... ‘| 130 206 314 443 | 582 793 | 995 nO 1 M’ 
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which may be changed to an equation: 


ery i. 
LAN] M’ 
Suppose we apply the formula to two 


general cases and then find the ratio. 
We shall then have 


a, «= = Hand my = EIT 


L, mM, 
ut, since in the case given Lz = ln 
and M: = Mz the ratio is: 


2,:%,=Y7 7,: 4 T- 
Joun G. MINCcH. 
Monticello, Ill. 





As regards the vibration period and 
tension on cables of the same length 
and weight, the relation is such that the 
number of vibrations per second varies 
directly as the square root of the tension. 

li the tension on two cables of the 
same kind and length is unequal, the 
total being known they may be found as 
follows: 


Vv Tension on A _ No.of vibrations on A 
Y Tensionon B No.of vibrations on B 


This reduces to 





Weight on both 


No. of wb. B\2° 
a Ge of wb. A 


A rule derived from the formula would 
be: 

Rute—Count the vibrations of each cable 
and divide that of cable B by cable A. 
Square the result and add one to the 
square. Divide the total weight on the 
two by this figure and the result will 
be the tension on cable A. 

The number of vibrations can be taken 
for one minute, or longer if necessary 
to get accurate results, of course count- 
ing both for the same length of time. 

If there are more than two cables count 
eich one, say for one minute, square 
the numbers so obtained, then the load on 
each cable will be divided among them 
so that each carries a load proportional 
to these squares. 


Tension on A = 








C. C. SAMPSON. 
Chicago, III. 





The following well known equation will 
probably answer Mr. Hastings’ inquiry: 


ee 
2rl xd 
in which » = the number of vibrations 


per second, r = the radius of the cord or 
rope, d = the density, / = the length, P 
= the tension, 2a = the ratio of the 
circumference to the diameter and g = 
the acceleration due to gravity, 32.16 feet, 
approximately. This equation has been 
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established 
mentally. - 
For two ropes of the same size, ma- 
terial and length the only variables would 
be n and P. Separating the constants and 
variables, for the first rope we have 


es K.. 
n= ix | Exve 


Likewise, for the second: 


io. p | 
max [Exe “ 


in which 2, = the number of vibrations 
per second of the second rope and Pi = 
the tension. 


theoretically and  experi- 
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of the number of vibrations in a given 
tinie. 

The general equation shows in addition 
that #2 is inversely proportional to the 
diameter, length and square root of the 
density and directly proportional to the 
square root of the tension. The fore- 
going is based on the transverse vibra- 
tion of strings in musical instruments and 
might require the introduction of con- 
stants or other factors to represent ac- 
curately the case for elevator suspen- 
sions. For all practical purposes the equa- 
tion 

n? Pp 
ni Py 
would probably answer, if the cords. were 
set in vibration by being struck dt the 
same distance from the car or support. 
C.. Eee. 
Blacksburg, Va. 





A Leaky Accumulator Repaired 





An accumulator for maintaining a con- 
stant pressure of 4000 pounds per square 
inch in the high-pressure line to the 
hydraulic presses in a linseed-oil mill had 
been in use for about fourteen years. 
Recently a leak developed due to a crack 
in the head as shown in Fig. 1. 

At first it was thought possible to close 
up the crack by shrinking on a band as 
shown in Fig. 2, and this was done, but 
without result. The accumulator was then 
put in a lathe and the head turned off 
about 1% inch, when the iron showed a 
very spongy condition. The following 
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Dividing the first equation by the second 
and cancelling, we have 
toe 
m 7 Py 
Squaring both sides we have 
nt _P 
ni P,’ 
which is one way of saying that the ten- 
sion is directly proportional to the square 


scheme seemed to be the only one pos- 
sible under the circumstances: 

A recess was turned in the head about 
¥% inch deep, and of a large enough dia- 
meter to take up all the spongy and soft 
metal, and a %-inch leather packing fitted 
in. This leather packing was held in 
place by a steel disk B. To’make sure 
that no oil could work up past the cap 
screws used to hold this disk in place 
the holes were countersunk, and special 








se 


m¢ 


st 














July 13, 1909. 


cap screws were made with taper should- 
ers so as to make a fit like a valve on its 
seat. 

The guide rod D was held in place by 
means of four studs tapped into B and 
passing outside the distance block C. This 
stopped the leak. 

H. J. MAcINTIRE. 
Brooklyn, N. Y. 





An Ignition System 





Not long ago the batteries on one of 
my two gas engines gave out and I was 
caugft without renewals on hand. Four 
days was the earliest time in which re- 
newals could be secured and the engine 
was needed badly. In an hour or 
I rigged up the device shown in Fig. 1, 
in which 4 is the spark plug, B is the 
induction coil, at C are the battery cells, 
D is a double-pole, double-throw switch, 
E and E are banks of 16-candlepower 
lights and F are leads running to a II0- 
volt lighting circuit. This arrangement 
lowered the voltage from 110 volts, which 
is too high, and also gave me any amper- 
age I wished by turning on and off as 
many lights as necessary. By the use of 
the switch D I could change from bat- 
teries to lighting circuit any time I wished. 

So convenient was this arrangement, 
and so well did it operate that I at once 


so 
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while the round electrodes are the station- 
ary ones insulated from the engine 
frames; G and H are the gas connections 
from the engine to the gas main J- On 
completing this arrangement, I found that 
the two banks of lights, E and C, remained 
lighted all the time whether the electrodes 
were in contact or not. I next found 
that I could shut off all the lights in 
bank C, and No. 1 engine would still con- 
tinue to run, but while running this way 
the bank E, instead of remaining con- 
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decided to rig up my other gas engine 
likewise. It was then I ran against some- 
thing that puzzled me. Fig. 2 shows the 
arrangement of the two engines with the 
fas and electric connections very much 
simplified. At A is the dynamo, BBB is 
the t10-volt lighting circuit, C and D are 
banks of lamps on No. 1 engine, E and F 
ae similar hanks on No. 2 engine. The 
Square electrodes are the movable ones 
mn direc’ contact with the engine frames, 
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to 


tinually lighted as formerly, would light 
up at every contact of each of the two 
spark plugs. After a little experimenting, 
I found that the explanation was that a 
complete circuit had been established as 
indicated by the dotted line. Simply chang- 
ing the wires on the electrodes of one of 
the engines cured the trouble and all 
went well. 
R. MAN ty Orr. 
Brantford, Ont. 


Compression 


While looking over the letters in the 
May 18 number, I became interested in 
the article on “Compression,” by E. G. 
Tilden, also in the diagrams pertaining 
thereto. 

Upon close examination of the letter 
I find numerous points that appear hard 
for me to understand. The setting of the 
valve for the production of the diagram 
in lig. 1 is, we are told, by eye, and | 


don’t see any other way of doing the 
work. 
As a slide-valve engine is composed 


of a single valve, altering any one point 
alters all other points at the same time. 
The diagram in Fig. 1 looks to me as if 
it had lead until after 
the crank had passed the center, which 


no or admission 


would. account for the pound on that 
end, and also a corresponding loss of 
power. But what is the result on the 


reverse end of the compromise diagram 
lig. 2, which is equally late in admission? 
It looks to me to be a case of robbing 
Peter to pay Paul, as the position of the 
valve is simply reversed, which indicates 
to me a badly proportioned valve. 

the point of cutoff men- 
tioned, I have failed to discover it as the 
expansion curve is merged into the ad- 
mission line. 


Regarding 


I note that the expansion 
curve of the two diagrams in Fig. 2 cross 
each other a little out of the center, but 
that does not indicate the point of cutoff, 
as a leaky valve on that end would pro- 
duce the same effect. 
- Cuaries N. TAyYLor. 
sridgeport, Conn. 





Gas Bums in the Smoke Flue 





In the May 18 number, E. A. Adams 
tells of trouble with the burning of flue 
gases in the front connection and in the 
stack of his boiler. He states that the 
boiler with which he has had the trouble 
is of the same type as other boilers with 
which he has had no trouble. Increasing 
the draft would be a poor expedient for 
ridding himself of the trouble, even if 
successful, for the burning of gases after 
leaving the firebox is evidence of poor 
combustion in the furnace. 

There can be only one reason for this 
phenomenon and that is lack of air in the 
fire. Increase of draft might, it is true, 
draw more air through the grates. How- 
ever, a very ordinary draft should be 
sufficient to cause perfect combustion, if 
there is proper arrangement for admis- 
sion through the grates. It seems very 
probable that the grates of his trouble- 
some boiler are of different style than 
those in the other boilers, and the simplest 
way out is to vary the size of the grate 
interstices until it is seen that the gases 
are being all burned in the furnace. If 
this does not effect the cure then another 
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expedient, and one that will surely have a 
pronounced effect, is to arrange for the 
admission of air in sufficient quantities 
through the fire door. He states that the 
opening of the fire door has stopped his 
trouble heretofore and | judge that he has 
a tight-fitting door without draft arrange- 


ment. Perhaps this constitutes one of 


the differences between this boiler and 
the others. Opening the fire door a 
little, so that too much cold air is not 
allowed to enter, will not be harmful 
to the boiler, and for this purpose the 
door should be fitted with a= variable 
damper in order that the admission of 


air may be regulated to correspond to 
the amount. of draft. If Mr. 
Adams remedying his dif- 
ficulty in this manner he will find that he 
is also economizing in fucl. 


| ae 


natural 
succeeds in 


WiLson, 
Chicago, Hl. 





Use Cyliadrical Flywheels for 
Safety 


In the May 3 number, in the article 
on flywheels, by .\. L. Hodges, there are 
a number of things to which I take ex- 
ception. The remarkable thing about the 
way in 
which Mr. Llodges appears to regard the 


whole subject is the ingenious 


idea of cylindrical flywheels as an entirely 


new one, and that its general adoption 
should immediately follow as the result 
of its suggestion. The fact of the miat- 
ter is that the flywheel proposition is the 
most important one that has been be- 
fore steam-engine designers for almost 


the last decade, and they have practically 

far in the adaptation of the 
cylindrical type as circumstances will war- 
rant. 
even 


gone as 


Furthermore, Mr. Hodges has not 
touched the difficulties which 
arise in its adaptation, and not only has 


upon 


he ignored them but apparently does not 
seem to know of their existence. 

The point = in 
operation for a long time had its focus in 
the Modern 
design and constructive details have re- 


danger steam-engine 


the construction of boiler. 
sulted in so many improvements, how- 
ever, that statistics of boiler explosions 
and diminution 

Increase in speed and 


show a= gradual steady 
from year to year. 
power have so developed the steam-engine 
type of accident that the chief source of 
danger lies in the bursting of the tly- 
The number of accidents of this 
steadily 
until they have 150 
per cent. increase in a comparatively short 
time, and from an accident point of view 
they are a much more significant feature 
than the ordinary boiler explosion. This 
has been recognized more or less con- 
tinuously the beginning of this 
change by designers in’ this field, and 
all kinds of developments have been 
attempted, many of them much more com- 


wheel. 


type which are recorded have 


increased exceeded 


since 
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plicated and ingenious than the change of 
form to a more cylindrical type. 

As Mr. the kinetic 
energy of such a wheel and hence its use- 


Hodges | states, 
fulness depend largely upon the moment 
of inertia of the wheel and this, in turn, 
depends upon the radius of gyration and 
the mass. He completely fails, however, 
to realize that it is the changes in this 
energy as a proportion of the total energy 
of the flywheel which is the important 
point, and that 

occurs in 
or rotational 


whenever an energy 


change either translational 


motion a force is. ere 


ated which depends for its size upon 
the rate of energy change. 
play the very mischief in the satisfactory 
operation of the flywheel; and again, the 
satisfactory operation of an engine, to 
take care of electric generators where the 
fraction of 
what was allowed a short time ago, is 
dependent upon the ratio of the total 
energy change in a flywheel to the total 
kinetic energy in the flywheel. 
to be and 


speed cannot vary even a 


This has 
the energy 
the total 
energy bound up in the wheel must often 


he EXCESSIN c. 


very small, since 


changes themselves are large 


In actual practice it is almost impos- 
sible to inercase the distance between the 
bearings of an ordinary flywheel, if the 
engine is of large power, without disas- 
trous results, at regard to the 
satisfactory and continuous operation of 


least in 


the type. As a simple illustration, the 
flywheel has to be fastened to the engine 
by means of the crank shaft. This pro- 
duces a preponderance of weight on one 
side which is counterbalanced by a weight 
attached to the flywheel on the opposite 
If this is far removed 
longitudinally, that is, along the axle from 
the shaft, are set up 
which not only distort the wheel, but pro- 


side of the axle. 


crank moments 
duce very unequal forces on the bearings 
and rapidly wear them out. Again, with 
unequal mass distribution in a flywheel, 
and high rotation (anc Air. 
Ilodges seems to think that higher rota- 
tional the 
the centrifugal 
the center of mass 


speeds of 


speeds are quite possible if 
cut 
force concentrated at 


diameter is down), 
produces an unequal pull on the bearings 
ina radial direction as well. 
bination of all of 


The com- 
moments, not 
only radial but along the axis, is met with 


these 


in turbine design and operation and the 
necessity of accurate balancing is imme- 
diately apparent to a designer-of this type, 
or even to the operator of such a_ plant. 

A cylindrical fywheel would encounter 
the same difficulty in the maintenance of 
the bearings in a satisfactory condition, 
and the variations in energy which are 
not apparent in turbine operation would 
create all kinds of complications in the 
operation of such a type. In order to 
understand this, one need merely ask a 
designer of a turbine installation 
would happen to the turbine if it were 


subject to rapid and alternate variations 


what 


These forces 
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of kinetic energy, due to the impression 
of outside forces at more or less regular 
intervals, and to what extent variations 
in his design would be necessary and in 
efficiency of construction to 
such abnormal conditions. 


allow for 


said that un- 
doubtedly the author of this paper was 
not at all familiar with turbine operation 
or design or any of the practical condi- 


In conelusion it can be 


tions which enter in the control and satis- 


factory operation of a rotating 


cylindrical mass, operating between bear- 


large 


ings a considerable distance apart. 
H. F. Blake 
° P ind 
Philadelphia, Penn. 





Pumping Water for Irrigation 


It is a familiar scene in Colorado to see 
water flowing from a centrifugal pump 
driven by a 5-horsepower gasolene engine 
In one case the vertical lift is 22 feet and 
the discharge is about 
This is sufficient 


300 gallons per 

for from 20 to 
30 acres of land and if purchased from a 
ditch about 
plus the ditch-maintenance tax each year, 
which tax will exceed the cost for giaso- 
lene for this plant. This is an 
size plant and about an average distance 
to lift 

The pump is of the submerged type, is 


minute. 


company would cost $2000 


AlVeragri 
water. 
set about 8 inches from the bottom of the 


600 revolr 
tions per minute by a vertical shat: t 


well and is driven at about 
which the engine is belted; power 1s trans 
mitted by a “quarter-twist” bolt. 

The well is an open pit, 7 feet *7 diame- 
deep, curbed with 
Water is found 1 
a gravel stratum and comes in as fast 
the pump can handle it. 
was used to keep the water out while «lig 
ging the well. As the dirt is 
the drawn 
buckets the curbing and pump are lowered 
Concrete blocks 
for two reasons: 


ter, 22 feet coneret 


blocks and is circular. 
The same pump 


removed 


from inside and out in larg 


make excellent curbing 
it is everlasting and its 
weight makes it settle easily as the dig 
A tripod is used in con 
nection with a block and tackle for draw 
ing out the buckets of dirt. The cost of 
operating sach a would be, for 


about five gallons of gasolene per «i 


ging proceeds. 


plant 
i) 


per gallon, 80 cents for 10 hours 


160 cents 
It is not necessary to have an attendant 
all that is required is to oil up about fot 
times per day, provided the outtit is o% 
good make and properly designed «an 
stalled. 
for pumping from wells, but for raising 


These plants are not only ust 


water from irrigating ditches to highet 





lands. Sometimes they pump from 
and lakes and occasionally for d: 
purposes. There are thousands of suc 
plants in the arid Western sections 
a great work toward reclaiming |: | that 
would otherwise be practically wo 

R. B. Wait 

Denver, Colo. 
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Cheap Water Rheostat 


1QOQ. 





In testing a 75-kilowatt isolated-lighting 
plant, it was necessary to load the gen- 
crator on a water barrel, as the lighting 
load was not sufficient. To make a satis- 
jactory water barrel at once from the 
inaterials at hand, one that would work 
on 1200 volts and absorb from 1 to 25 
kilowatts, was a problem. There were no 
idle transformers in the plant to step the 
voltage down, and but one barrel could 
he found, thus eliminating the possibility 
of putting two in series; and no iron wire 
was obtainable with which to make a 
water rheostat. 

An old oil barrel was finally found and 
the head knocked in. Two 2x4-inch 
wooden pieces, 5 feet long, were nailed 
to the sides and crossed at the top, with a 
3-foot piece of the same material, as 
shown in the illustration. Two insulators 
were attached to the frame to carry the 


4 Porcelain Tube 
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A CHEAP WATER RHEOSTAT 


conductors and a switch was inserted to 
open the circuit. In the barrel were 
nailed two cross bars to prevent the ter- 
iinals from short-circuiting. A 5-inch 
iron rod was used as one terminal. 

A flat piece of 4x™%-inch iron was tried 
ior the other terminal, but the contact area 
Was so large that 10 kilowatts was the 
minimum load obtainable. A tapered ter- 
ininal gave a medium load easily, but the 
contact area was so small that the very 
high current density at the point of con- 
tact gave an excessive rise in temperature, 
causing the water to boil violently, giving 
poor contact and a very fluctuating load. 

After several unsuccessful attempts arc- 
light carbons were tried for the other ter- 
minal. First one carbon, then two and 
nally seven, fastened together, were 
used as shown. The diameter of each 
carbon was § inches, giving a total cross- 
section of 1375 square inches. The largest 
load to be carried by the barrel was about 


>! 


24 kilowatts, or 20 amperes at 1200 volts, 
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giving a current density of 14.6 amperes 
per square inch. Carbon conductors will 
carry from 30 to 35 amperes per square 
inch, so that the seven carbon conductors 
were used at about half their maximum 
density. A rope and two porcelain tubes 
were arranged so that the carbons could 
he raised or lowered to get a variation in 
load and to allow for evaporation of the 
water. About 18 gallons of water was 
cvaporated every three hours on an aver- 
age water-barrel load of 19 kilowatts. 
This quickly 
out of the materials at hand and carried 
a variable load at 1200 volts without the 
necessity of using step-down transformers 


barrel was constructed 


or a series of water barrels. 
Louis P. ZIMMERMAN. 
Seattle, Wash. 





Cause of Boiler Explosion at 
Denver 


The boiler explosion at Denver has 
caused considerable comment, and as a 
suggestion 
ground, the writer advances the follow- 
ing as the possible cause of explosion. 
Failure occurred at the drum 
which was 84 inches in diameter, con- 
structed of steel plate 11/16 inch thick 
and having the double~ 
strapped and triple-riveted. The shell of the 
drum was in one sheet having two cir- 


from an engineer on the 


lower 


vertical seam 


cular seams, one at the bottom head and 
one tube sheet, each single-riveted. The 
seam has rivet holes 1 1/16-inch diameter 
on a pitch of 234 inches. The failure took 
place at the lower circular seam by tear- 
ing the sheet between the rivet holes all 
the way around the head. The failure of 
the plate was complete, no rivets being 
sheared at the seam. 

The boiler was about three years old 
and had been used perhaps twelve months. 


Itwas provided with two 4-inch pop safety ~ 


valves. It had been cut out of com- 
mission and had been cleaned, then filled 
and fired up on the day of the explosion. 
About 6 p.m., the with 100 
pounds pressure on the other boilers, noted 


boiler by 


fireman, 
125 pounds on the damaged 
reason of the safety valves blowing. He 
at once went to the top of the boiler and 
had the main steam valve wide open when 
the explosion occurred. 

Assuming an average, or above average, 
load on the une: sloded boilers, what else 
but water hammer, caused by the quick 
opening of the main steam valve, could 
have caused the explosion? With a hot 
fire under the damaged boiler, the safety 
valve blowing at 125 pounds, and with 
the other boilers carrying 100 pounds, only 
what actually occurred is needed to ac- 
count for the explosion. When the valve 
was quickly opened, the sudden libera- 
tion with reduction in pressure would 
cause a rapid discharge of the steam from 
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the water, resulting in the water being 
projected upward against the upper head. 
The weakest link in a chain will fail under 
sudden and enormous stress. This boiler, 
supported at the 
bottom by lugs or brackets riveted to the 
shell plate of the drum. The 
brackets rested on suitable foundations in 
such manner as to provide a pit under the 
bottom head to get at the blowoff pipe. 
Grant then a quick reduction in pressure, 
with the resultant 


being vertical, was 


lower 


instantaneous libera- 
tion of steam in the water space, while 
water is circulating upward in its usual 
manner. Under such conditions the dis- 
engaged steam in its flight to the surface 
is expected to carry the water with it, the 
whole being impelled violently against the 
upper head. But this head resisted the 
shock 


occurred on the lower drum and caused 


blow and, of course, the second 


the explosion of the boiler. 

resembles the one oc- 
Swift's stock- 
yards, Chicago, in 1903. The boiler was 
the middle one in a battery of five, with 
seven 


The explosion 


curring at plant, Union 


room. The 
type was horiontal tubular, 60 inches di- 
ameter. The 


others in the same 


conditions preceding the 
explosion were exactly similar to those 
The water lifted, due to dif- 
ference in pressure coupled with the quick 
opening of the large 


at Denver. 
steam valve. In 
this case failure occurred instantaneously 
on the upper sheets, the fracture -extend- 
ing from head to head. Each head gave 
way at the top and was bent outward, 
liberating the tubes which were shot up 
ward at various angeles. The entire shell 
opened outward. The loss of life was ap 
palling and the preperty loss enormous. 
found in 
original position after the explosion, prov 
ing the fracture from head to head of the 


The boiler was almost its 


shell plates to have been practically in- 
tantaneous. 

Why this deduction will be asked? For 
the reason that a boiler under ordinary 
working condition contaigs a vast store 
of explosive energy, varying according to 
its size and the pressure. If this be 


liberated by failure, as in the Denver 
case, the contained energy would project 
the boiler With a 
tubular boiler, should the failure occur 
at the head, the boiler would be projected 


in an opposite direction. 


upward. horizontal 


If at a side or 


horizontal seam, the boiler would be 
thrown in a direction opposite from the 
point of initial rupture. 


dent. 


This is self evi- 
The report of the chief boiler in- 

of Chicago, on the Swift ex- 
plosion attributed the cause to the too 


spector 


sudden opening of the main steam valve. 

These two explosions coincide ciearly 
with the theory of that great engineer 
Zerah Colburn, who said, “the percussive 
action exerted by the combined steam and 
water upon the sudden remova! of the 
pressure must be exerted ‘nainly upward.” 
D. K. Clark says, “Th: 


sion and projection of ‘he 


endden disper- 
water in the 
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boiler against the bounding surface of the 
boiler ,is the great cause of the violence 
of the results, this dispersion being 
caused by the momentary generation of 
the steam throughout the mass of the 
water and its efforts to escape. It carries 
the water before it and the combined 
momentum of the steam and the water 
carries them like shot through and among 
the bounding surfaces and deforms or 
shatters them in a way not to be accounted 
for by the simple overpressure or by 
simple momentum of steam.” 

The failure of this boiler, but three 
years old, constructed by a well known 
and first-class firm, leads to the inquiry, 
how shall an explosion of this character 
be prevented? The result of suddenly 
opening a large steam valve connecting 
the boiler with others under less pres- 
sure is dangerous. If the intelligence or 
obedience to orders of the attendant can- 
not be depended on, be he fireman or en- 
gineer, what can be done in the way of 
devising apparatus that will be fool proof? 
A 1%-inch equalizing pipe properly 
handled would have averted either of 
these explosions. Common “horse sense” 
should by this time have taught men the 
danger of connecting boilers having wide 
difference in pressure. Is it not really the 
duty of the engineer in charge to see that 
the pressures are equal, to personally at- 
tend to opening such valves and not leave 
such important matters to the care of his 
subordinates ? 

Joun SMITH. 
Jew York, N. Y. 





Horsepower of Compound Engines 


In the issue of April 20, Mr. Harding 
gives his arguments to show that a com- 
pound engine will develop twice the power 
of a simple engine, saying that diagrams 
from a compound engine show approxi- 
mately 100 horsgpower for each cylinder, 


Cylinder 12"x 30” RPM. 
Vacuum 21 Receiver Pressure 19 
Boiler Pressure 145 Spring 


H.P. Constant 


14 














MR. SPRAGUE’S DIAGRAMS 


and that if the low-pressure cylinder were 
removed, it would leave but a 100-horse- 
power simple engine. 

To show that this would not be the 
condition, I refer to his diagrams of a 
compound engine which appeared in the 
January 19 number. The cross-hatched 
portion of the diagram is a reproduction 
of his high-pressure cylinder under load. 
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The shaded portion shows a mean ef- 
fective pressure of 68 pounds and with a 
horsepower constant of 1.4 would develop 
95 horsepower. Suppose the low-pressure 
cylinder were removed, that would leave 
an ordinary 12x30-inch simple engine, and 
with the same cutoff and terminal pres- 
sure, and exhausting against 2 pounds 
back pressure as shown at A, the diagram 
would then show a mean effective pres- 
sure of 90 pounds, or 126 horsepower. 

The condenser plays an important part 
in the performance of a compound en- 
gine, and if this condenser were connected 
to the high-pressure cylinder with the 
usual vacuum, a diagram taken with the 
same events, as shown at B, would show 
approximately 105 pounds mean effective 
pressure, or 147 horsepower. A _ simple 
engine showing a diagram as at A would 
certainly not be an economical machine. 
The cutoff is very late and there is also an 
excessive terminal pressure, but it is de- 
veloping its 126 horsepower, and by com- 
pounding it, it would not be able to de- 
velop double the horsepower. If this 
simple engine were connected to the con- 
denser it would develop, as stated, 147 
horsepower, and when compounded would 
develop a total of about 200 horsepower 
or 33% per cent. additional power, which 
is approximately the combined indicated 
horsepower of Mr. Harding’s cards. 


G. S. SPRAGUE. 
Geneva, Neb. 





Solder Packing 


Some time ago one of the pumps on a 
steamboat on which I employed, 
sucked up a quantity of quartz gravel. 
While this did little damage to the cyl- 
inders or valves it seemed to play havoc 
with the pistons. In a few minutes they 
were cut in several places to the depth 
of 1/16 inch or more, and for the full 
length of the stroke. Several kinds of 
packing were tried but it would cut out 
in a few minutes, and it seemed clear that 
we would have to get new pistons. We 
could not wait for the repairs that trip, 
however, and one of the other pumps 
was pressed into service. 


was 


Going to the toolbox a day or two after 
the accident, I noticed a piece of wire 
solder several feet long and about % inch 
in diameter. I thought I would try and 
experiment, and going over to the dis- 
abled pump I packed it with the lead wire, 
turned on the steam and was surprised 
to find it worked nicely. The lead filled 
the cuts in the pistons and from that 
moment until the boat was laid up in the 
fall the pump ran 18 hours a day on the 
average, for three months, without giving 
us the least trouble. 

Since then I have used lead in many in- 
stances when other packing was unsat- 


‘ 





July 13, 1909. 


isfactory and always obtained good re- 
sults. 
R. C. DeMAry. 
Duluth, Minn. 





Homemade Oil Filter 


The filter measures 48x30 inches over 
all and is constructed of galvanized iron, 
except the fittings, which are of brass. 

The oil is dumped into the auxiliary 
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A HOMEMADE OIL FILTER 


filter and passes through a 4o-mesh wire 
screen, thence through cotton waste, an- 
other 40-mesh wire screen, and down 
through a tailpipe to within 3 inches of 
the bottom, the pipe being immersed in 
water. The oil passes up through ‘the 
water and over to the main filter through 
a Y%-inch pipe. It then filters through cot- 
ton waste, through a shallow galvanized- 
iron pan, with small holes in the bottom, 
and through more waste placed in a 
galvanized-iron trough having a porous 
bottom. 

This trough is supported on lugs at 
the side of the filter. The oil then drops 
to the bottom of the main reservoir, from 
which it is drawn off through a common 


cock placed about 3 inches from the 
bottom. A purge valve is placed on the 
bottom of the main filter, which does 


not need purging but twice a year. 

A purge cock is connected at the low- 
est point on the auxiliary filter occasion- 
ally to draw off the dirty water and scum. 
The auxiliary filter is made with an in- 
clined bottom and fitted with a glass to 
ascertain the water level. The main filter 
also has a gage glass to ascertain the 
amount of oil. 

Epcar G. SCHINDLER. 

Roslindale, Mass. 
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A Power Plant Layout 


If Mr. Wilson has given the dimensions 
»f his pulleys correctly, the 85-horsepower 
engine will certainly pull more than its 
share of the load. It would give the line 
shaft a speed of 299 revolutions per min- 
ute and the 50-horsepower engine 291 
revolutions per minute. 

The 50-horsepower engine would pull 
no load unless the 85-horsepower engine 
had sufficient overload to bring the line- 
shaft speed down to 291 revolutions per 
minute, after which the 50-horsepower 
engine should, carry the additional load. 

J. F. Nucent. 





Ysleta, Tex. 





Centrifugal Pumps 


A. G. Davis brings up a very interest- 
ing combination in his letter on page 
935, of the May 25 number. Assuming 
the cond#ons to be just as stated, I 
cannot understand how he can get all 
of the results-which he says he gets. His 
sketch shows connections placed in the 
horizontal run from the well to the 
standpipe. The check valve shown is a 
swing check that would certainly open 
as soon as there was pressure enough. 
That it does not open when the 4-inch 
gate valve is open would indicate that the 
pressure at that time was not great 
enough to overcome the back pressure 
from the standpipe. 

Under working conditions the only 
practical way to know the power used 
would be by using an indicator on the en- 
gine, and it may be presumed that this 
was done and the power found to be 12 
per cent. less when pumping into the 
standpipe. This being true, it is very 
evident that more power was used when 
pumping into the sewer. To use more power 
when pumping into the sewer and still have 
the pressure less at the check valve than 
when pumping into the standpipe, more 
water would have to be pumped. 

Mr. Davis says that 18 per cent. less 
water was pumped, but does not tell how 
he arrives at this. There is nothing in 
his article to indicate that it was done 
with any accuracy, and the results certainly 
indicate that it was not. I will risk a guess: 

With the pump discharging into the 
standpipe, the engine and pump ran 18 
per cent. faster than when discharging 
into the sewer, and Mr. Davis inferred 
from that that the pump was discharging 
that much more water. If this guess is not 
right I should like to have Mr. Davis tell 
us how he got his percentages in the results. 

In answer to his question: “If it takes 
more power to pump through the 4-inch 
Pipe to the sewer, why does it not lift 
the check valve and pump into the stand- 
Pipe?” I should say that it is because 
there is more water going out to the 
Sewer when pumping that way than goes 
to the standpipe when pumping the other 
Way. 
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With a centrifugal pump run at a con- 
stant speed every change in pressure 
changes the quantity delivered, whether 
this change is brought about by changing 
the head or by manipulating a valve in 
the discharge line. If the 
creased sufficiently, a point will be 
reached where there will not be any 
discharge of water. As the head is low- 
ered the quantity discharged increases, 
and so does the power that it takes to 
drive the pump. 


head is in- 


W. O. Pratt. 
Oil City, Penn. 


Mr. Davis asks: “If it takes more 
power to pump through the 4-inch pipe 
to the sewer, why does not the check valve 
lift the water flow into the standpipe ?” 

The power consumed by the pump is 
not dependent entirely upon the head 
pumped against, but is a function of the 
head, capacity and efficiency of the pump. 

A pump might be so designed as to de- 
liver more water acainst a greater head, 
and - yet power while op- 
erating at the same speed. In the case 
referréd to, it is assumed that the driving 
engine is running on the governor and 
the speed is constant. 

In a centrifugal pump the best efficiency 
is obtained only through a comparatively 
small range of capacity and head. When 
the 4-inch valve to the sewer is opened, 
the pressure is relieved; and although the 
capacity may also be decreased, the ef- 
ficiency is very greatly decreased; hence 
more power is required. 

The head with the 4-inch 
valve open must be considerably greater 
than would appear from the sketch, or 
an error was made in estimating the rela- 
tive quantities of water; for it would 
hardly be expected that a_ centrifugal 
pump operating at constant speed under, 
say, 45-foot head, will deliver 18 per 
cent. water at from 160 to 170 
feet and require 12 per cent. less power. 


R. R. Pratt. 


require less 


pressure 


more 


Bridgeport, Conn. 


It is a characteristic of the centrifugal 
pump, when running at uniform speed, 
to throw more water and require more 
power to operate it when the pressure 
against which it is pumping is removed. 
When Mr. Davis opened the 4-inch gate 
valve, the pressure was removed 
the pump, and consequently a 


from 
larger 


quantity of water flowed through the 
ente valve into the sewer than when 
pumping direct into the standpipe. That 


the check valve was not lifted was due 
to the fact that the pressure from the 
standpipe was greater than the head 
against which the pump was_ working 
when pumping into the sewer. 

The fact that the pump required 
more power to operate it when running 
with the gate valve open and discharging 
into the sewer than when it pumped direct 
to the standpipe, shows that it was pump- 
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ing a larger quantity of water than the 
normal capacity. By partly closing the 
gate valve he can decrease the load on 
his engine to some extent. 
Joun B. Sperry. 
Aurora, III. 


Mr. Davis did not state the diameter of 
his standpipe. Assuming the diameter 
to be 6 and the hight 118 feet, 
there must be a check-valve pressure of 
about 53 pounds per square inch. This 
pressure the pump could overcome, but 
when the 4-inch gate valve is open, the 
4-inch pipe lowers the pressure on the 
under side of the check valve so that the 
pressure on top holds it shut. 

If Mr. Davis will substitute a 6-inch 
pipe for his 4-inch pipe, I think he will 
find it will take less power to pump the 
water to the 


inches 


sewer, and the pump will 
also deliver more water. It is not econom- 
ical to attempt to pump a 6-inch stream of 
water through a 4-inch pipe. 
Henry B. 
Oriskany Falls, N. Y. 


Hicks. 





Filing Clippings 
A few years back I hit upon the plan 
of preserving articles found in mechani- 
cal papers, a description of whiclt follows: 
I had a case built 19 inches long, 12 
inches high and 9 inches deep, outside 
measurements, made of %4-inch material 
and divided into four The 
outside was nicely finished, so the case 


sections. 


might be presentable in any room in the 
house. 

Then I secured some extra-heavy 734x 
1034-inch envelops, opening at the ends, 
and lettered them “A,” “B,” “C,” ete. 

Next I secured, at a small expense, a 
6x15-inch card-index filing case with a 
set of cards. 

Taking a magazine I went through it, 
carefully selecting all articles of value, 
clipping them out. 
than one page, 


If the article was more 
I pinned them together, 
and at the top of the page I wrote the 
subject. In the upper left-hand corner I 
put the letter to which the subject be- 
longs; this letter referred to the 
envelop in which the article was to be 
filed. I then took the filing card and 
indexed the subject and the, envelop in 
which the paper was to be filed. When 
necessary, it is well to cross-index the 


also 


subject. , 
the subject is “Valves,” say, 
and formulas are published on one side 
and on the back of the sheet is an article 
on “Gas Power Equipment,” I would in- 
dex this under “Valve,” “Formula” and 
“Gas Power,” and put in envelop “V.” 

When an envelop becomes full, I take 
a second and if it is in the letter “V,” 
I make the second “Vr” and mark “V1” 
on the filing card, thus showing which 
envelop the subject is filed in. 

Etmo N. Owen. 


In case 


Los Angeles, Cal. 
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ome Useful Lessons of Limewater 


Testing for Sulphuric Acid and Its Salts; Value of Such Knowl- 
edge to the Practical Man; Action of Sulphuric Acid on Metals 





7O 
BY 
The test for sulphuric acid and the 
salts of sulphuric acid, namely, the sul- 
phates, is the next subject of our at- 
tention. We have seen that a_ solution 
of barium chloride has been used sev- 


eral times in testing for sulphuric acid 
or the sulphates; and we note that there 
follows, in the presence of the said acid 
or its sulphates, a heavy white precipita- 
tion of barium BaSO.. Now 
there are interesting mat- 
ters to be considered in connection «with 


sulphate, 


several very 


this simple test for this acid. The first 
thing which you will note is that this 
white precipitate of barium — sulphate, 


BaSO,, is heavy, and that it comes down 
quickly; it does not have to be waited 
for. 


some 


Again, while most precipitates have 


acid, some salt, or some mixture 
which will dissolve them, yet this white 
insoluble barium sulphate is insoluble in 
about everything which is found in the 
It is insoluble in hydro- 


chloric acid, in nitric acid, and even in a 


list of reagents. 


mixture of these acids. To be sure it 


dissolve in sulphuric acid 
itself; but that is almost as good as noth- 
ing, because we have few filtering ma- 
terials which can stand sulphuric 
without diluting it with water; and water 
added to a sulphuric-acid solution of 
barium sulphate throws down the barium 
sulphate again. 
to leave the barium sulphate as it is for 
the present, filtering it off from the rest 
of the 

There is another point which 
he noted, in the use of barium salts to 
throw down sulphuric acid, and that is 


does strong 


acid 


Consequently, it is best 


solution to be tested. 


should 


that you can use the nitrate to better ad- 
vantage than the chloride sometimes. The 
reason for this is that often will 
want to test for both sulphuric acid, or the 
sulphates, and for hydrochloric acid, or 
the chlorides, in the same solution; and, 
if you add a chloride to the 
in the shape of barium chloride as a re- 
agent, of course you are adding that for 
the 
moment. 


you 


solution, 


tested in a 
that near 
the close of the last lesson we were dis- 
for hydrochloric 
and the chlorides, which tests’ we found 
very conveniently centered in silver ni- 
trate. 


solution must be 


Thus 


which 
we remember 


cussing the tests 


Now if you add a drop or two of 
silver nitrate to barium chloride, of course, 
will the precipitate of 
silver chloride, which ilustrates just the 
point at which we are aiming; but if 
you add a drop or two of the solution 
nitrate to barium nitrate, of 


you white 


get 


of silver 


CHARLES 


acid’ 


" S. 


course there will be no .precipitation, and 
yet barium nitrate will 
phuric acid or the sulphates just as well 
as barium chloride. Therefore it is well 
to use barium nitrate as a reagent for 


precipitate sul- 


sulphuric acid and the sulphates. 

There is another side to the precipita- 
its salts—the analysis 

Thus, take silver 
perform the experiment 
The tumbler 
a little sediment of silver chloride which 


tion of any acid or 
of the 
chloride 


precipitate. 
and 
Fic, 1. 


shown in contains 


has been obtained by adding common salt 


to silver nitrate, according to the fol- 
lowing reaction: 

Nacl + AgNO, = AgCl 4 NaNO, 
Sodium Silver Silver Sodium 
Chloride Nitrate Chloride Nitrate 
Soluble. Soluble, Insoluble. Soluble. 
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FIG. I. SILVER CHLORIDE 
METALLIC SILVER BY A 


BEING REDUCED TO 


STRIP OF ZINC 


Put a piece of zinc down into the silver 
lig. I, or an iron 
metal, 
markable change will take place in the 
silver chloride. 
different 


chloride, as shown in 


nail or any similar and a_re- 
It will not look so very 


from what it was at first, but 
really it, has been changed to metallic 
silver by a reaction which spreads out 
gradually from the metal, and which you 
can trace, as it 
hour or two. When the reaction is over, 
the bit of zine or the nail will be found to 
be surrounded by what is really metallic 
silver, which is readily soluble in nitric 


grows outward, for an 


acid. Of course, before you dissolve this 
silver in nitric acid you will separate it 
from the zine or iron metal, and you will 
wash the silver several times to gct rid 
of the salts of zine or iron: but note that 
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you have followed the metal silver round 
in a cycle, and that you can precipitate it 
and redissclve it again. 

You can do a similar thing with barium 
sulphate, the heavy white insoluble pre- 
cipitate resulting from the testing of sul- 
phuric acid or the sulphates by barium 
chloride or barium nitrate. The meth- 
od indicated is to boil the heavy insoluble 


barium sulphate for an hour or two 
briskly in a strong solution of sodium 
carbonate; in the process cf time the 


barium sulphate will be chang@f, accord- 
ing to the following reaction, into barium 
carbonate, which is still insoluble in water 


but is quite soluble in hydrochloric acid: 


BasO, + Na,CO, = BacCO, + Na,SO, 
Barium Sodium Barium Sodium 
Sulphate Carbonate Carbonate Sulphate 
Insoluble. Soluble. Insoluble Soluble. 


in water, 
Soluble in 
Hydrochloric 
Acid, 

Of course, if you should add the hydro- 
chloric the nitric acid to this 
barium before the solu- 
tion has been drained off, the barium sul- 
phate reprecipitated, and 
would have your trouble of boiling with 
sodium for nothing; but, if 
you filter off the solution, as shown in 
and then, after washing several 
treat the barium 
nitric or hydrochloric acid, you will have 
the barium in the original form and solu- 
ble, and the sulphate parf will be united 
with the also be 
There are other 
have insoluble sulphates, such as_ stron- 
tium, calcium and lead, but on the whole 
solutions of barium make the best 
for the sulphates. 

Several other new points may come up 
here If barium 
nitrate or chloride is good for the pre- 
cipitation of either sulphuric acid or the 
sulphates, and if one had a mixture of 
sulphuric acid and sulphates, how would 
he tell which You can see 
that vour old friend litmus will come in 
here. If you have to add considerable 
alkali to the solution before it becomes 
neutral, then there is a good deal of free 
sulphuric acid present, and of course if 
vou measure the alkali you add to bring 
the solution to neutrality, you can cal- 
culate the strength of the acid which the 
alkali had to overcome; but, of course, 
the barium chloride or nitrate will pre- 
cipitate the sulphate part just as well 
(and no better) after precipitation as 
would before. 


acid or 


carbonate soda 


will be you 


carbonate 


Fig. 2, 


times, carbonate with 


soda and will soluble. 


several metals which 


tests 
and you 


may query: 


was which? 
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We 


been studying mainly the test for 


\nother point may come up here. 
have 
hydrochloric acid and for sulphuric acid, 
and the question may arise in your mind: 
What is the test for nitric acid? There 
js no clean, easy and simple method of 
precipitating nitric acid and the nitrates 
in the same way that one can precipitate 
in other 
words, all the common nitrates are solu- 


the chlorides and the sulphates ; 


ble and we have to use other means for 
ascertaining whether nitric acid is present, 
and how much there is of it. We = shall 
consider the special tests for nitric acid 
in one of the following lessons, as we 
consider the compounds of nitrogen. 
The next thing to be done is to study 
sulphuric acid itself. Of course, by this 
time you have learned something of the 
“feel” of your reagents and you probably 
could go to the bottles in the dark and 
pick out the bottle of sulphuric acid from 
There is 
other peculiarity of sulphuric acil which 
you have learned, and that is the readiness 
with which it unites with water, and in 
with water it 


its extra weight. also an- 


uniting gives out much 
heat. 

At the risk of being thought a little 
“cranky,” it will pay us to remind our- 
selves again of the necessity for pouring 
sulphuric acid into water in diluting it, 
and never pouring the water into the acid, 
especially if either is warm, unless the 
But 
there is another peculiarity of sulphuric 


circumstances absolutely require it. 


acid which you probably have already 
noticed; that is, when common oil of 
vitriol is poured into clear and pure 


water there is considerable white precipi 
tate which soon settles out as a white sedi- 
You will almost always get this 
from the f 


ment. 
dilution of 
erude sulphuric acid or oil of vitriol. It 
is interesting to know that it is caused 
by sulphate of lead which the sulphuric 
acid picks up in its manufacture in lead 


white precipitate 


chambers. 
the books about the 
manufacture of sulphuric acid you will 
find that there are two methods of mak- 
ing it: there 


consists in 


\s you read in 


are three methods. 
the distillation of 
ferrous (iron) sulphate, or green vitriol. 


indeed 
The first 
This method results in a very strong sul- 
phuric acid, called Nordhausen or fuming 
sulphuric The method of 
making sulphuric acid, and the one most- 
ly practiced at present, consists in burn- 
ing the sulphur to the sulphur dioxide 
stage and then passing these fumes into 
large rooms of lead in the 
ur two-oxide or sulphurous sulphur 


acid. second 


sheet which 


Is oxidized to sulphur three-oxide or 
sulphuric sulphur; and later on the dilute 
sulphuric acid, which is made in these 
leaden chambers, is concentrated in leaden 
par In this way the crude sulphuric 
acid, or oil of vitriol picks up and carries 
alone quite a little lead sulphate which 
it throws down when it is diluted with 
wat The third method of making 
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sulphuric acid (and which is mentioned 


merely for completeness) consists in 
oxidizing sulphur two-oxide to sulphur 
three-oxide by means of a platinum 


sponge. The process results in the pro- 
duction of a but the 


method is comparatively new and most 


very pure acid; 
of the sulphuric acid of commerce is still 
produced by the second or lead-chamber 
method. 
You will 


has 


remember that the statement 
that while 
strong sulphuric acid is a heavy corrosive 


been made repeatedly 
liquid of intense activity and cating power, 
which it 
account of its 
the same 
sulphuric acid, as long as it is 
You 


can easily prove this by the experiment 


] ff 


especially on organic. tissues, 
chars 


affinity 


very 


for 


rapidly on 


water, yet at time 
strong 


concentrated, is not an acid proper. 





—— ~——Sodium-Carbonate 
- Solution 
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FIG. 2. BARIUM SULPHATE BEING CHANGED 


TO BARIUM CAKBONATE BY BOILING IN 


A SOLUTION OF SODLU AM 


CARBON ATE 


already mentioned, in which you 


strong 


poured 
zine, with 
very little action, and then replaced the 


sulphuric acid upon 
strong sulphuric acid by dilute acid, when 
the 
in forming 


action became quicker and violent 


zine sulphate and releasing 
hydrogen. 

The comparative indifference of many 
metals, such as iron and zinc, to strong 
sulphuric acid is also in parallel to the 
fact that strong sulphuric acid does not 
readily conduct dilute 


electricity, while 


sulphuric acid does. The commercial 
value of all this indifference of metals, 
like iron, for strong sulphuric acid is 


well illustrated by the common practice 
of the railroads in shipping strong. sul- 


. 


phuric acid in tank cars. The reason ior 
this (as already explained in a previous 
lesson) is that the strong sulphuric acid 
is in a state of inactivity, “association, 
as it is while the diluted 
the parts of the 
for activity and in a 


called ; 
phuric acid 
in a 


sul 
has acia 
state ready 
called “dissociation.” 


the 


what is 
tank 
neutral or 


state of 
In the 
the 
as it is concentrated it can be kept per 
fectly safely in the tank cars, which would 


cars strong acid is in 


latent state; and as long 


be quickly chewed to pieces if the acid 
were diluted. 

A more wonderful illustration of this 
same method of shipping acid is found in 
that 
sulphuric and mitric acid 
which are shipped in iron tanks with per 


the case of so-called “mixed acids ;” 


is, mixtures of 


fect safety, simply because both acids con 
tain but litthe water and are highly con 
centrated. 

The 


have 


various uses of sulphuric acid 
but it will pay 
you to heat a litthe common salt (sodium 


chloride ) 


been touched upon, 


with throwing 
off the hydrochloride acid, as shown in 
the 


sulphuric acid, 


following reaction: 


2 NaCcl H,.SO, = Na,SO, + 2 HCl 
Sodium Sulphuric Sedium Hydrochloric 
Chloride, Acid. Sulphate, Acid. 


In this case the sulphuric acid is mixed 


with sodium chloride; but ff it were 
mixed with sodium nitrate the reaction 
would be similar but the side— product 
would of course be nitric acid. In a 


similar way sulphuric acid can be used to 
separate scores of other acids from their 
The soluble sulphates 
are sodium sulphate or Glover's salt, and 


salts. conmnonest 


magnesium sulphate or 
latter 


Epsom salts; this 
substance is a very common. oc 
currence in the Western plains and is a 
large ingredient of the so-called “alkali” 
which gathers on the surface of the soil 
in the dry climate of the western States. 

There is one point here which wants 
noticed the 
ject of sulphuric acid; that is, we 


to be sub 


before we leave 
have 
often referred to calcium sulphate as an 
insoluble again we have 


noticed that it also is soluble enough in 


substance and 
water to give it permanent hardness. This 
the looking at the 
same thing is a good illustration of what 
The 


calcium sulphate is not as insoluble as the 


variation in way of 


practical chemistry must consider. 
sulphates of barium, lead or strontium; 
it is insoluble that the sulphates 
of iron, zine or copper; but it is soluble 


more 


enough to make trouble in hard water 
and we have seen how this hardness may 
he remedied in part. We. shall return 


to this subject of hard water after con- 
sidering the 
salts. 

The next topic which naturally comes 
up for consideration is that of nitrogen 
and its compounds; a which 
never can be avoided because we always 
live in an 


some of other acids and 


subject 


atmosphere which is four- 


fifths nitrogen. 





A Homemade Prony Brake 
By E. S. Fras 


The accompanying sketch, Fig. 1, illus- 
trates a prony brake which was built by 
the writer for his own use and which may 
be readily constructed by any engineer 
having moderate mechanical skill. The 
principal parts of the brake are shown 
in the drawing. They consist of a cast- 
iron wheel A, a pendulum B, also of cast 
iron, two struts F forming the brake 
beam, two steel straps D and 26 brake- 
shoe blocks C; these blocks are of oak 
and are screwed to the steel straps which 
are previously bent into circular form to 
a radius 1% inches greater than that of 
the brake wheel. A strong iron support 
H is bolted to the floor and its upper end 
is slotted to form a guide for the bolt J, 
which passes through the end of the brake 
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must be reckoned with. This weight is 


allowed for in the following manner: Re- 
move the brake from the brake wheel 
and detach the pendulum. Allow the 


brake to hang on a knife edge at X and 
attach weights to the straps at the point 
Y until the circle of brakeshoes hangs 
plumb. This can be determined by means 
of a plumb line suspended from the knife 
edge at X; when the opposite edges Y 
and Z of the straps D are the same dis- 
tance from the plumb line, the brake is 
plumb. 

The scale N is calibrated by pulling 
up on the strap J with a spring balance, 
the strap being detached from the brake 
arm. It will be found easier to adjust the 
pull if the spring balance is suspended 
from a rope passing over an overhead 
pulley. The rope is drawn through gradu- 
ally until the spring balance indicates an 
exact number of pounds; then a mark is 
made on the dial opposite the needle, and 






































FIG. 


beam. Connection between the brake 
beam and the pendulum is made by means 
of a.flexible strap J, preferably of brass, 
which bears on the half-drum K of the 
pendulum. The pendulum is arranged to 
turn on the bolt L which is set into an 
iron standard J/, bolted to the floor. A 
segmental scale dial N is bolted to the 
support M/ and a wire pointer O travels 
over the scale on the segment N. The 
brake is held in place on the brake wheel 
by the iron retaining clips 2. 

It will be evident that if the handwheel 
O is tightened on the bolt P while the 
brake wheel (which is fastened on the en- 
gine shaft as close to the flywheel as pos- 
sible) is turning in the direction of the 
arrow, the blocks will retard the cireular 
motion of the brake wheel to an extent 
which may be shown in pounds on the 
graduated segment N. It must be remem- 
bered, however, that the brake, not in- 
cluding the pendulum, has weight that 
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the number of pounds marked on. This 
is done for each scale indication desired, 
throughout the range. One cannot be too 
careful in calibrating the scale for the 
value of all results obtained in tests de- 
pends on the exactness of the graduated 
segment. The scale should be given as 
many divisions as practicable. 

The brake wheel is usually cooled by 
water, delivered in a small jet arranged 


to flow into the rim of the wheel and 
taken out again by a waste pipe. 
Fig. 2 represents a simpler form of 


brake which gives fairly accurate results 
The brake beam T is a 
wooden plank having a circular segment 
cut in one edge and blocks notched to fit 
directly on the rim of the flywheel. <A 
leather belt U is fitted with blocks and 
retaining strips and is fastened to the 
brake beam by two I-bolts I’, one of 
which is threaded and fitted with a hand- 
wheel O. A small spring balance JI’ is 


in small powers. 
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rigidly supported and is adjusted to read 
zero when the brake is idle. The brake 
is compensated for the unbalanced weight 
of the beam by attaching weights at the 
rear end Y until the beam hangs level o1 
a knife edge at X. If ample lubrication 
is used, this brake serves very well fo: 
small work and brief tests. Its use is not 
advisable when a long test is to be run, 
because the heat of the brake must be dis- 
sipated by the flywheel. In either form of 
brake, however, the blocks should be well 
oiled in order to obtain the best- results. 

It will be found convenient in comput- 
ing results if the distance L, from the 
center of the brake wheel in Fig. 1, or 
the motor pulley, Fig. 2, to the register- 
ing point of the brake beam can be made 
exactly 631/40 inches; then the horse- 
power represented by the pull of the 
brake beam may be computed by the sim- 
ple formila: 

H.P. = Pull X R.p.m. + 1000. 

For any other distance L, expressed in 
inches, the formula becomes: 

H.P. = Distance X Pull X R.p.m. = 

63,025. 


Whatever distance of L may be adopted, 
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FIG. 2 


the use of the brake will be greatly facili- 
tated by preparing a table showing the 
horsepower per revolution (per minute) 
for different numbers of pounds. 





Vacuum Ash Conveyer a Patented 
Device 


By W. A. STADELMAN 


re 


In the June 15 number of Power AND 
Tue ENGINEER, there appeared an article 
on the vacuum ash conveyer at the 
Armour Glue Works, by George B. Hess. 
Evidently Mr. Hess did not know that 
this system was installed by the Economic 
Engineering and Construction Company, 
of Chicago, patent which 
they own, and later by the Darley [n- 


under letters 


gineering Company, which was incorpor- 
ated and began business May 1, 1908, to 
operate under these patents. 

For the past two months a plant has 
been in successful operation handling co: 
at the works of the Quincy Market Coa 
Storage and Warehouse Company, of 
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Boston, Mass. The conveyer is 8 inches 
in diameter and was put in under a 
guarantee to handle 300 pounds per min- 
ute. It is actually handling 600 pounds 
per minute and taking the coal wet or 
dry. Another plant is now being built 
for the Boston Elevated Railway for 
handling both ashes and coal. j 





Useful Members of the Wrench 
Family 


By A. J. Dixon 


The construction end special use of 
nearly every member of the wrench fam- 
ily that is likely to be found in the aver- 
age steam-power plant, has been pretty 
thoroughly illustrated and described in a 
highly interesting article which appeared 
in the January 5 number of PowEr AND 
THE ENGINEER. The author of the article 
in question neglected, however, to give 
due consideration to one ancient member 
of the tribe, which, if it does not figure 
very prominently in stationary power 
plants, is at least an old standby in loco- 
motive shops, and this is what is known 
as the crow-foot wrench, a few modifica- 
tions of which are shown in Fig. 1. This 
wrench is really a first cousin to the 
socket wrench; is, in fact, a modified 
form of the offset socket, and finds its 
principal utility in restricted places where 
no form of open-ended wrench could be 
swung, and where projecting obstacles, as 
pipe flanges or the like, or insufficient 
space on all sides of the nut, prevent the 
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FIG, I. THE CRCW-FOOT WRENCH 
socket wrench from taking hold. These 
conditions are invariably present in steam- 
and exhaust-pipe work in the front ends 
of locomotives, and for that matter, may 
be found in any situation where an elabo- 
rate job of piping compels the crowding 
of flanged joints and similar apparatus 
into cramped quarters. In such emergen- 
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cies the crow-foot wrench comes in as 
handy as the proverbial pocket in a shirt. 

With regard to a device for screwing 
studs into place, the stud nut shown in 
Fig. 2 might appear to 
points of superiority over the contrivance 
described in the aforementioned article, 
and which is shown here in Fig. 3. Of 
course, in the matter of providing an 
effective means for driving a stud home, 
one device is just as serviceable as the 
other; for a tightening of the screw in 
lig. 2 against the end of the stud will 
have the effect of locking the nut thereon 
as securely as jamming the bottom 
of the nut in Fig. 3 against the end of the 
stud. 

When it comes to loosening the hold of 
the nut, however, for the purpose of re- 
moving it, the contrivance shown in Fig. 
3 is clearly at a decided disadvantage 


possess some 
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FIGS. 2 AND 3. SCREWING STUDS INTO PLACE 


when compared with the stud nut shown 
in Fig. 2. In the case of the latter, re- 
moval is accomplished by simply holding 
the hexagon nut with one wrench and 
slackening the screw with another, abso- 
lutely no effective turning force tending 
to back the stud out again being present 
in the operation; whereas in the case of 
the other device, a quick, jerky twist of 
a single wrench must be depended upon 
to relax its hold, and since the nut may 
be regarded as acting as a clamp to grip 
the stud—one jaw of the clamp being the 
bottom of the hole, and the other jaw the 
side of the thread farthest therefrom— 
it is plain to be seen that while the hold 
of this clamp is being broken, a considera- 
ble turning force, due to the friction be- 
tween the surfaces, is exerted in the stud, 
and if the stud is not very tightly threaded 
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into the hole into which it has been 
driven, the friction may be sufficient to 
start it out again. 

Concerning the methods in vogue, for 
increasing the leverage of a wrench, it 
frequently happens in power plants where 
strong, massive drop-forged double-ended 
wrenches are furnished with the engine 
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INCREASING THE LEVERAGE 


FIG, 4. 
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FIG. 5. 


A FRICTION WRENCH 


equipment that these wrenches are not 
long enough to provide the proper lever- 
age in tightening up or slackening off a 
nut, particularly for sizes above 1 inch, 
and being double-ended, recourse cannot 
be had to a piece of pipe, the usual ex- 
pedient for gaining leverage with a sin- 
gle-ended wrench. 

In Fig. 4 is illustrated a much better 
plan of getting around this difficulty, pro- 
vided, of course, that the extra wrench 
is available, which is usually the case. 
By hooking the jaws together in the 
manner shown, the turning effect of the 
force applied is exactly doubled, while 
the ample metal section in the jaws and 
the steadiness of the stress applied, pre- 
vent any distortion which might other- 
wise occur. 
arise 
wherein a cylindrical piece of compara- 
tively large diameter, as a 10-inch pipe 
or the like, is to be made up into a fit- 
ting or revolved for pur- 
pose, and no chain wrench or other simi- 
lar device is available for the job. In 
such cases, or for that matter, in any 
case where the character and design of 
the object to be gripped precludes deface- 
ment and mutilation of its surface by the 
sharp teeth of the chain wrench, as in the 
event of turning a piston or tail rod of 
ample size into a crosshead, the rigging 
shown in Fig. 5 affords a very serviceable 
substitute. The underlying principle of 
this device is friction pure and simple, 
and with a man at each free end of the 


An emergency may sometimes 


some other 


rope exerting just enough force, in hold- 
ing against a man at the end of the lever, 
to keep the coils from slipping on the 
pipe, the turning force applied can be 
made almost as effective as though the 
pipe were gripped in the steel jaws of an 
ordinary wrench. 
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Central Service vs. Isolated Plant 


There has been a good deal of discus- 
sion of the relative merits of central-sta- 
tion service and that from 
plant. Much of it has been so extremely 
partizan as to lose force and a great deal 
of it has been entirely irrelevant. 

To begin with, there and 
will be conditions under which a 
station cannot 
plant without 


one’s own 


are always 
central 
with a_ private 
discriminating unfairly 
against a large number of its customers; 
and there are also thousands of establish- 
ments and lights 
cheaper than they can make them. It is 
just as foolish to generalize from one or 
two peculiar cases 


compete 


which can buy power 


as it is to apply gen- 


eral standards to an unusual case, and 
both of these courses have been followed 
by advocates on opposite sides of the 


question under discussion. It depends en- 
tirely upon local conditions as to whether 
central service would be cheaper or dearer 
We have 
known of isolated plants of less than a 
hundred kilowatts 


than operating a private plant. 


which were operated 


at less cost than central-station service 
could be bought for, and just as reliably. 
We have also known of cases where 


central-station service was far preferable 
to a private plant in establishments re- 
quiring in the neighborhood of a thousand 
horsepower. hard-and-fast 
rule, based on either the size of the plant 
or the relation between power cost and 
total expenses, 


There is no 


which will enable anyone 
to decide the question correctly without 
a careful analysis of the individual case in 
hand, unless the case happens to be near 
one or the other extreme of the possible 
range of conditions. It is perfectly obvious 
that a job printer using three horsepower 
cannot afford an isolated plant; it is equal- 
ly obvious that a packing establishment 
using five thousand horsepower can beat 
the central-station rate out of sight. Be- 
tween such these are thou- 
sands of cases which must be intelligently 
and thoroughly 


extremes as 


analyzed before one can 


classify them on one side or the other. 





The Ohio License Law 


The discussion which has taken place at 
State 


tions 


conventions of engineers’ associa- 
revealed an erroneous idea of 
the conditions existing in Ohio, the as- 
quite general that the 
was declared unconstitutional 
exempted from examination 
those who had been in successful charge 


of plants for five years or more. 


has 
sumption being 
Ohio law 
because it 
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The act of 1900 was declared uncon- 
stitutional in the case of Harman vs. the 
State, because the examiner is made the 
exclusive judge as to whether an appli- 


cant is trustworthy and competent. No 
standard is furnished by the General As- 


sembly as to qualification and no specifi- 
cations as to wherein the applicant shall 
be trustworthy and competent, but all is 
left to the finding and caprice 
of the examiner. act states the 
subjects in which the applicant must be 
the old did 


opinion, 
The new 


proficient and provides, as 


not, that the rules and regulations under 
which examinations shall be held shall 
be uniform throughout the State. 


“Surely there is no good reason why one 
desiring to operate a steam engine shouid 
have a standard of qualification fixed with 
more definiteness than one who desires to 
teach school or practice medicine or law. 
The statute under consideration is not sub- 
ject to the criticism in this regard that the 
= atute considered in the case of Harman 

State was subjected to.” 


It was claimed 
bill that the 
holding licenses issued to them under the 
act of 1900 (declared unconstitutional), 
should not be required to 
further 
covered by 


by the objectors to the 


provision that all persons 


submit to 
the 
first 
rendered the act unconstitutional. 
This the 
conclusion 


examination period 


issued, 


during 
such license 
contention which 
led to the that at- 
tempt to exempt examination on 
account of service, to let successful record 
be the criterion of a man’s qualifications, 
would invalidate a But see what 
the court says of it: 


is evidently 


has any 


from 


law. 


“Even though this section were held to 
be unconstitutional, the persons provided 
for in this section are simply those who at 
the time the present statute went into effect 
were holding licenses issued under the former 
act, and since no such license could extend 
beyond one year from the time of its issuing, 
it cannot be supposed that this small period 
of time for which some were permitted to 
operate engines after the examination, was 
an inducing cause for the enactment of the 


provisions in respect to the examination 
of those who desire to become engineers. 
Further than that this act extended the 


privilege to those who were already licensed 
under the former act for the short time 
they would be permitted to operate, it is 
of too small consequence for the courts to 
say that it is in controvention of the consti- 
tution. In any event this has long ceased 
to be a practical question, for the present 
statute went into operation on the first of 
May, 1902, and all those permitted under 
the provisions of Section 10, to operate 
engines, have long since lost that privilege. 
It is only those who have obtained a license 
under the present act, who are entitled to 
a renewal, after ex xamination. It is those 
who have obtained a license under the 
present act who may have a renewal. 

‘It is said in argument that the general 
interpretation which has been given to this 
statute by engineers is that those who were 
permitted by this Section 10 to continue 
their ———s until the expiration of 
the time for which their several licenses 
were issued, were entitied to have such 
licenses renewed without examination. 
Whoever has given it this construction has 
done so in violation of a provision of law 
expressed in language as plain as any lan- 
guage can well make it, and it behooves all 
such to take notice now that they were not 
entitled to a renewal of their licenses under 
the former act, and it behooves the exam- 
iners to take notice that they are not author- 
ized to issue any such renewals. The 
language of the statute, as has already been 
said, is so plain that a ‘wayfaring man, 
though a foo , need not err therein.’”’ 
decision all 


As a consequence of this 


engineers licensed previous to the passing 
of the second and constitutional act were 








| 
| 


Saal 
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required to be reéxamined and licensed, 
but this had no bearing upon the con- 
stitutionality of an exemption from = ex- 
amination of those who had by a given 
term of successful service proven their 
competency and proficiency as engineers. 





Be Firemen, Not Shovelers 


Wages paid to firemen as a rule seem 
ridiculously low when the nature of the 
work which they do is taken into con- 
sideration. As a worker he is conducting 
a chemical process by which carbon and 
hydrogen are changed into carbon mon- 
oxide, carbon dioxide and water. Trans- 
ier of heat to the water in the boiler is 
the object sought and for which the 
process is carried on, and the carbon 
monoxide, dioxide and water are only by- 
products having no market value. But 
the larger the percentage of carbon di- 
oxide’ in the total byproduct, the more 
heat there will be available for trans- 
ference to the water. 

It is not suggested that it is necessary 
to employ an expert in chemistry in 
order to get a good fireman. In the manu- 
facture of sulphuric acid or the distilla- 
tion of spiritous liquors, chemical opera- 
tions are earried on, but chemists are 
Men with 
strength enough for the manual part of 
the work ana with intelligence enough to 
understand what they are doing only are 


rarely employed in the work. 


requisite. 

For the making of a good fireman one 
must be sober, not frequently sober as a 
certain recommend once read, but sober all 
of the time, industrious, active and mental- 
ly alert; in other words, a man not afraid 
of work and willing or even anxious to 
learn all that he can about different coals 
and their combustion. 

Firing is not merely a shoveler’s work, 
yet it is almost always rewarded with 
shoveler’s pay. At no stage in the process 
of generating and transmitting of power 
by steam can so much be saved or wasted 
as in the burning of the fuel. In the 
plant may be found the very latest in 
boilers and furnaces, piping protected by 
the most expensive and efficient covering, 
engines with lightning cutoff, steam 
jackets and reheating receivers and con- 
densers that will almost parallel the barom- 
eter, but if the fireman does not know 
his business, and attend to it, all these 
perfections are useless and any records, 
except those of which one should be 
ashamed, are out of the question. 

Permanent firemen who are “there with 
the goods.” who do their best all of the 
time, whether conducting a record-mak- 
ing test that will please. the management, 

just making the plain everyday run, 
re not to be had for the wages ac- 
pted by hewers of wood and drawers 
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of water, and the sooner plant owners 
recognize this fact, the sooner will the 
stockholder’s dividends increase. 





11,000 Volts Run Amuck 


The inadvisability of supporting high- 
tension electric lines on the same poles 
with other circuits was forcefully and 
more or less spectacularly dentonstrated 
recently at Greenwich, Conn., where the 
principal excitement usually consists of 
counting at the railroad station the new 
faces amongst the week-end visitors. On 
the occasion here referred to, an 11,000 
volt feeder created unwonted diversion 
by flashing over to the lightning arrester 
ground in the wire tower of the power 
house, with a roar and a_fusillade of 
cannon-like reports which sent two men 
out of the window and startled the usually 
imperturbable chief engineer into the sud 
denest and most extensive activity that he 
has ever manifested. 

The wire tower and high-tension switch 
board are at one end of the station, which 
is steam-driven during the light-load 
hours and is reinforced during heavy 
loads by a 4oo-kilowatt motor-generator 
taking current from a feeder at 11,000 
volts and 25 cycles and delivering current 
to the local primary circuits at 2300 volts 
and 60 cycles. The feeder is only about 
half a mile long, extending from the rail- 
road station to the power house, and was 
equipped with an automatic circuit-breaker 
at the railroad station end. The current, 
from some cause not positively determined, 
“went to ground” on an iron frame above 
the high-tension switchboard almost im 
mediately after the circuit -had been closed 
and while the chief engineer and two 
other men were ‘standing at the switch 
board. The circuit-breaker at the rail 
road station went out, but the attendant 
there closed it, and when it went out the 
second time he closed it again and /teld it 
closed! Then, of course, things happened. 
The safety devices at the station let go, 
the two men near the chief engineer 
found urgent business calling them else- 
where, and the chief ran around shutting 
down his engines. 

The feeder parted between the station 
and the main high-tension line and_ the 
ends fell across the 2300-volt lines, are- 
light circuits and telephone wires beneath 
them on the same poles. This, of course, 
put 11,000 volts on the other circuits and 
burned up a considerable number of tele- 
phones and transformers. The safety de 
vices on the 2300-volt lines let go and 
saved those generators, but the lightning 
arresters and = several transformers on 
those circuits were destroyed. The light 
ning arresters on the Tt,o00-volt feeder 
were reduced to the consistency of a 
welsh rarebit but none of the high-tension 
apparatus inside the station was injured 


at all, the short-circuit having occurred 
beyond the switchboard and the local cir 
cuit-breakers having opened at the first 
rush. 

It was rumored also that the fire-alarm 
system of the town was crossed and 
crippled by the falling of the high-tension 
feeder, but we were unable to verify this 
report. Fortunately no loss of life re 
sulted from the accident, but that was 
due to pure good luck; the feeder broke 
and fell at an hour in the evening when 
the street was practically clear of people. 
Had the feeder been located on a much 
used thoroughfare, the chances are about 
ninety-nine to one that loss of life would 
have resulted, even though the accident 
occurred just at the hour when most 
people are at dinner or supper. High-ten 
sion overhead lines should never be al 
lowed on poles carrying any other class 
of circuit whatever—not even a_ private 
telephone or signal line owned by the 
same company, and certainly not any cir- 
cuit of a general service character 


The Scout Cruisers Said to Have 
Reversed Their Records 


The following item is going the rounds 
of the daily press: 

The scout cruiser “Salem” has arrived 
from the Madeiras with something en 
tirely new in the line of sea mysteries 
When the story her officers have to tell 
reaches the Navy Department some of 
the old wiseacres there will probably have 
to seratch their heads a good while be 
fore they solve the puzzle. 

The great marine mystery developed 
when the new scout cruisers “Salem,” 
“Chester” and “Birmingham” were steam 
ing side hy side across the Atlantic from 
the Madeciras on their official engine test. 
Some time ago, when the three boats 
were put through their coal-consumption 
test at 15 knots speed, the “Salem” aver 
aged 107 tons a day, the “Chester” 85 
and the “Birmingham” 71. 

These figures were strangely reversed 
On the first day 
out from Madeira, at 13.4 knots speed, the 
“Salem” burned only &4 tons, the “Birm- 
ingham” 93 and the “Chester,” to every 
On the 
fourth day the “Salem” consumed 94 


on the present cruise. 


body's astonishment, burned tio 


“Birmingham” 11 and_ the 
“Chester” 144. 


tons, the 
The average daily con 
sumption of the “Salem” was 95. tons, 
of the “Birmingham” 110 tons and of the 
“Chester” 130 tons. 

Why the crack warships reversed their 
form in this strange and unexpected way, 
nobody on the cruise, or since, has pub 
licly offered to explain. What is the good 
of a Government test in the face of such 
queer results as this in actual open sea 
cruising? This is the question Uncle 
Sam’s naval sharps hereahouts are ask- 


Ing. 
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Power Plant Machinery and Appliances 


Original Descriptions 
No Manufacturers’ Cuts 


Devices 


Used 


of Power 


or Write-ups 





MUST BE NEW OR 


Vertical Motor Driven Centrifugal 
Pump 





The illustration herewith shows a pump 
used to withdraw the water from the hot- 
well of a surface condenser against a 
vacuum of 28 inches on the suction side. 
The pump is placed lower than the hot- 
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VERTICAL MOTOR-DRIVEN CENTRIFUGAL PUMP 
well, and for this reason water flows by 
gravity to the pump, notwithstanding that 
there is a vacuum on the suction. 

The pump is a 3-inch Class A centrif- 
ugal type, manufactured by the Buffalo 
Steam Pump Company, Buffalo, N. Y., 
and is driven by a 10-horsepower vertical- 
shaft 600-volt motor operating at a speed 
of 1260 revolutions per minute. It has a 


normal capacity of 215 gallons per min- 
ute against a total head of 78 feet, which 
includes a discharge lift against which 
the pump handles the water. 

Upon the lower flange end of the main 
frame is bolted the pump casing in which 
runs a brass impeller machined all over. 
The brass impeller withstands the extra 
strains imposed by the hot water. At the 
top of the main mounted the 
motor which vertical shaft 
through a flexible coupling. About mid- 
way of the frame the removable 
thrust-bearing housing is suspended from 
a heavy rib cast integral with the main 
frame. 

This pump is fitted with a_ball-bear- 
ing type of thrust and a five-jaw flexible 
coupling, but can be furnished with any 
type of ball,- roller- or disk-thrust bear- 
ing and the flange style coupling with rub- 
ber-incased driving pins. The thrust bear- 
ing suspends the weight of impeller shaft 
and one-half of the flexible coupling. 
The stuffing box on the pump-shaft bear- 
ing is sealed against the vacuum which 
the pump is working against by water 
pressure through the small pipe shown, 
the other small pipe providing grease for 
the bearing. 


frame is 
drives the 


main 


It is an exceedingly simple design, af- 
fording access to every part without 
seriously disturbing the other parts. 
Owing to the design and machining of 
the runner there is said to be very little 
loss by slippage. 





Automatic Lubricating System 





A new system of automatic lubrication 
has just been brought out by the Trenton 
Engine Company, Parker and Randolph 
avenues, Trenton, N. J. This system is 
for the purpose of thoroughly and auto- 
matically oiling main bearings and cross- 
head pins of steam engines of both the 
horizontal and vertical types. 

The oil is circulated by means of a 
positively driven valveless oil pump, which 
is made of hardened gears, set in a small, 
compact casing, and driven by means of 
bronze and iron worm gears, the larger 
being attached to the engine shaft; the 
other to the shaft extending from the 
pump casing, which is attached to the en- 
gine frame at the base. The oil as it 
comes from the bearing passes through 
a filter and separator which separates 


such water as may have come in con- 


INTERESTING 


tact with it. The oil is then drawn up 
through the gear pump and forced into 
the main bearing or crosshead pin, as ‘the 
case may be. 

In Fig. 1 is shown a view of the meth- 
od of lubricating a main bearing. It 
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FIG. I. METHOD OF OILING MAIN BEARINGS 
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FIG. 2. METHOD OF OILING 


AND GEARING 


CROSSHEAD PIN 


will be seem that the surface between the 
shaft and the upper side of the bearing 
is lubricated by means of a patent oil 
cup used in connection with this system. 
In order that the oil may get in between 
the bearing and the shaft on both the out 
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ward and inward strokes, a portion of the 
metal is cut away, as indicated by the 
dark line, on both sides, at the top and 
bottom of the bearing. Oil then flows 
from the oil cup A into this space, and 
as the engine is pulling from the crank 
end the shaft is drawn, owing to the 
slight amount of play present, toward the 
head end of the engine, thus permitting 
the oil to be carried around the shaft and 
thoroughly lubricating the shaft suriace 
between it and the bearing on the outer 
side of the bearing cup. As the engine 
works on the outward stroke, the shaft 
is shoved toward the outer bearing cap, 
allowing the oil from the oil passage C 
to flow down into the space D, from which 
point it is carried around between the 
shaft and the inner side of the bearing, 
thus thoroughly lubricating it at this point. 
The oil is then permitted to flow to the 
filter connected with the oiling system, 
when it is used over again. 

There is no necessity for the engineer 
to bother about shutting off the oiling 
system, as it works automatically, starting 
and stopping as the engine is started and 
stopped, and if excess oil should flow 
into the oil cup A it is bypassed back 
into the oil reservoir in the base of the 
engine, thus automatically taking care of 
all excessive oil flow. 

In Fig. 2'is shown the method of lubri- 
cating the crosshead pin of a vertical en- 


gine. It will be seen that the surface be- 
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tion, as indicated at E, for the purpose of 
making a positive lubrication for both 
sides of the crosshead pin. In order that 
the crosshead pin may be lubricated, three 
holes are drilled in the end; one for the 
purpose of attaching the oil cup 4A, the 
other two for the purpose of carrying the 
oil from the oil cup to the respective oil- 

















ASSEMBLED BEARING 


ways in the pin. This is shown by the 
full lines on the upper side and the 
dotted lines on the lower side of the pin. 
Thus it will be seen that as the oil enters 
through the pipe over the oil cup A, both 








oo 








FIG. 2. 


tween the 


crosshead pin D and the top 
bearing B 


, > is lubricated by means of the 
il cup A. When the pressure is off this 
Part of the bearing, B or C, a flow of oil 
Is Introd iced between these parts. 

The cup shown at A has a parti- 





PARTS OF BEARING 


partitions are filled, one supplying the oil 
passage G, the other the oil passage H. 
As the space indicated is always filled 
with oil, it is quite evident that this por- 
tion of the engine is thoroughly lubri- 
cated at all times. 


“I 
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A New Roller Thrust Bearing 





The Reeves Pulley Company, of 
Columbus, Ind., has perfected a new 
roller thrust bearing which is illustrated 
herewith, Fig. 1 showing the assembled 
bearing. 

The bearings are so constructed that 
the rollers are held true at all times, 
both when the bearing is new and after 
wearing has occurred, 

Fig. 2 illustrates the bearing parts. The 
hardened-steel rollers are spherical at 
one end, to conform to the circle of the 
cast cup, which holds the rollers per- 
fectly true at all times. The rollers con- 
tinually change their position in the cup, 
thus preventing the cup from wearing out 
The 
spacing cage is made of bronze, and has 
no other function than to separate the 
steel rollers, 


of true even should it wear larger. 


There are two hardened-steel raceways 
which fit into the cast cup and against 
which the rollers run. One of these race- 
ways is bored large so it will not come 
in contact wifh the shaft and cut it. The 
other raceway and the cast cup revolve 




















FIG. 3. BEARING WITH RACEWAY REMOVED 


with the shaft and have therefore no 
tendency to cut it, and as these are bored 
to fit the shaft snugly, they hold the en- 
tire bearing central. Fig. 3 shows a bear- 
ing with one raceway removed. 

To assemble the bearing the raceway 
with the large bore is placed in the cast 
cup first, then the spacing cage is put 
in place and the rollers inserted with the 
spherical end next to the cast cup, after 
which the other raceway is put on and 
the bearing is ready for service. 





“Canton” Underwriter Fire Pump 





The accompanying illustration is that 
of one of the first underwriter fire pumps 
built by the Canton-Hughes Pump Com- 
pany, Canton, O. 

Steam fire pumps are ordinarily ex- 
pected to run at double the piston speed 
of pumps for boiler feed, or ordinary 
water supply, and do not usually receive 
the care that the balance of the steam 
equipment does around a power plant, 
they being constantly subjected to damp- 
because of condensed steam, and 
the parts are subject to rust if the pump 


ness, 
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is not run regularly; and after a period 
of disuse, a fire pump should be capable 
of being instantly started and run at full 
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specifications and special care and _ at- 
tention have been paid as to detail of con- 


struction. It will be noticed that the 
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“CANTON” 


speed by a man who may be excited and 
perhaps unskilful. Consequently, such a 
pump needs more strength, better work- 
manship and better protection against rust 
than a pump tor boiler feeding or other 
miscellaneous work, and the high speed 
at which it is expected to work demands 
large suction-valve area and unusually 
large steam-valve ports. 

This underwriter pump has brass plung- 
ers instead of cast-iron plungers, wrought- 


of 


bronze piston rods and valve rods instead 


iron side levers instead cast iron, 


of iron or steel, and brass-lined stuffing 
of The 
shafts are brass-bushed. The water-valve 


boxes instead east iron. rocker 


area and steam-exhaust passages are from 
25 to 50 per cent. greater. than would be 
the case were it designed for another 
purpose. The suction-pipe connections are 
also larger: the air chamber is larger, 
the in 
especially strong. 


and pump its entirety is made 

The special fittings as required by the 
underwriters are as follows: 

Capacity plate, stroke gage, vacuum 
chamber, two best quality pressure gages, 
water-relief valve of large capacity, re- 
hef-valve of 


priming pipes and special priming valves, 


discharge cone, set brass 
from two to six hose valves, sight-feed 
evlinder lubricator and a one-pint hand 
oil pump. 

The “Canton” underwriter fire pump is 
built to conform fully to the underwriter 


UNDEEWRITER FIRE 


PUMP 


water end of the pump, above and below 
the cylinder, is made round, which adds 
to the strength of the pump. 





Murdock Lap Joint and Welded 
Steel Header 


Due to the increasing demand for high 
steam pressures and the accompanying 
superheating, the W. K. Mitchell) Com- 
pany, Philadelphia, Penn., 
has put on the market an improvement on 
its lap joint. This is illustrated in Fig. 1. 
The ends of the pipe con- 
siderably thickened, so as to give a greater 


Incorporated, 


have been 
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finished, on the back and front has a thici:- 
ness Of more than 1% times the original 


thickness of the pipe. 


It has been found that the facing on 


the back of the lap is just as importa 
as that on the face, therefore the coll 
is trimmed off on a regular taper from the 
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FIG, I. MURDOCK LAP JOINT 


back of the lap to the end of the hub on 
the flange. The flange is then bored out 
on a corresponding taper and when it is 
drawn up into position makes a snug fit 
between the pipe and the flange. This 
method gives a bearing. The 
flanges are made in accordance with the 
manufacturers’ standard, but the thickness 


uniform 


can be increased to suit any requirement. 
lig. 2 is an illustration of a 16-inch header 
with one 14-inch, one 10-inch, two 8-inch 
and 2\-inch flanged-steel 
welded thereto. 


one nozzles 

The advantages of welded piping over 
older systems include the reduction of the 
number of joints and the elimination of 
heavy fittings of all kinds. 

The possibilities of systems constructed 
of welded are 
factured by this company, are great, and 


headers, such as mant- 


it is well known that any form of pipe 

















FIG. 2. 
strength at that point, by welding on a 
collar and flanging the pipe and the col- 
lar, which gives a lap or face which, when 


16-INCH HEADER WITH WELDED FLANGES 


or fitting that can be cast can be welded: 
that is, in any length that can be shippe¢ 
by the present methods of transportation 
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The “Conkell’’ Duplex Pump 


fhis new design of pump, which has re- 
cently been placed on the market, and is 
manufactured by the Service Pump Com- 
pany, Orrville, O., is illustrated and de- 
scribed herewith. 

In Fig. 1 is shown a phantom view of 
the pump which represents the ordinary 
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port E, bringing the port F into com- 
munication with the exhaust port G. 
When the piston moves to its extreme 
rear position, the head H will engage the 
valve and move it into position to register 
with the ports /: and G, and. when the 
valve is in this position the port /° will 
with that portion of the 
cylinder between the heads H and D. At 
a point equally distant from the front and 
’ 


communicate 

















F1G. 1. PHANTOM 


e 

standard type built by the company. The 
view of the steam end of the pump shows 
that there are but two moving parts in 
each cylinder, the double-headed piston 
and an ordinary D valve, which registers 
with the ports at the bottom of the cyl- 
inder. 

The valve has several lugs attached for 
the purpose of keeping it properly spaced 
from the head of the piston when the 
piston head and valves are at 
of the stroke. 


the end 
When the piston is mov- 
ing in the opposite direction, the D valve 
will-remain at rest until it is again moved 
by impact with the opposite head. The 
steam valve dA, Fig. 2, is placed between 
‘ which is brought to the 
top of the cylinder, and the guide pin, as 
shown, is introduced through a_ screw- 
thread aperture at the top of the cylinder 


the valve guide ( 


wall. The lower end of the guide pin is 
then brought into engagement with the 
side of the slot C in the piston, which per- 


mits the piston to move longitudinally 
Within the cylinder and at the same time 
Prevents a rotary movement. The dis- 
tance between the head of the piston with 
Telation to the length of the cylinder, the 


length of the valve, and the arrangement 
of the ports in the cylinder is such that 
when the piston moves to the extreme 
front position, the head I) will move the 
Valve into a position to register with the 


VIEW 


OF STEAM CYLINDER 


e These 
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the double-headed piston moves backward 
and forward within the the 
heads at no time the inlets 
K, and any steam entering through the 
pipe J will be conducted through that 
portion of the cylinder. Therefore, the 


cylinder, 


pass steam 


portions of the cylinder between the 
heads, regardless of what part of the 
stroke the piston may be, can be re- 


garded as the steam chest of the pump. 


The construction of the valve, which 
is of the D type, is as follows: It has 
lugs cast in its end for the purpose of 


engaging the head and to allow a passage- 
oO 


way for steam between the head of the 


piston and valve. The exterior of the 
valve is semicylindrical, and the inner 
edges of the valve guides, BB, Fig. 2, 


are so shaped as to conform with the 
outer surface of the valve. 

The left-hand 
shows the port plate, which is provided 
with the 
and lower ports, 


upper figure in Fig. 2, 
Between 
the 
communicate with the ports of the cyl 


passageways. upper 


surfaces are which 


inders and the ducts in the port plates, 


as well as the exhaust outlet in the port- 


plate cover. The stop valves L are pro 


vided for the purpose of limiting th 
longitudinal movement of the valve and 
preventing its being displaced and_ fail 


ing to register at all times with the ports. 


valves are located at the extreme 


ports, as shown at G, Fig. 2. 
The operation of the pump and its steam 


When 


admitted to cylinder, ‘say, No. 1, 


passage is as follows: steam is 


the port 

















FIG, 2 


rear heads of the cylinder, and near the 
upper portions of the walls of the cyl- 
inder, are the steam inlets K, 
shown in Fig. 1, 


which are 
these inlets ‘branching 


from a common steam pipe J. Although 


2. STEAM VALVE 


AND PORTS 


E is opened, and the steam will pass 
through the portway EF, and enter cyl- 
inder No. 2, causing the piston in that 
cylinder to move to its backward posi 


tion. The exhaust from the rear end of 
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the cylinder No. 2 will pass through the 
ports F on the interior of the valve in 
cylinder No. 1 and out through the ex- 
haust port G. When the piston in cyl- 
inder No. 2 nears the end of its back- 
ward stroke, the head of the piston will 
move the valve backward so that it reg- 
isters with port WM. The position of the 
valve in cylinder No. 2 having thus been 
changed, steam enters the open port MM, 
which will move the piston in cylinder 
No. 1 to its forward position, and the 
exhaust will pass out through port M on 
the interior of the valve, and out through 
the exhaust outlet O. As the piston in 
cylinder No. 1 nears the end of its for- 
ward stroke, the head H will engage the 
valve and move it so as to register with 
the port E. Steam will then pass through 
the port E and will enter cylinder No. 2, 
causing the piston in this cylinder to 
move to its forward position. The ex- 
haust from cylinder No. 2 then passes 
out through port /’, on the interior of the 
valve, into cylinder No. 1, and exhausts 
through the port G. As the piston in 
cylinder No. 2 nears the end of its for- 
ward stroke, the head will engage the 
valve in that cylinder and move it to 
register with port N, and will also open 
port O. This will return all the ports to 
the position first noted, when steam was 
first admitted, and the operation is then 
repeated. 





“Stickle” Bucket Steam Trap and 
Discharging Float Trap 


The “Stickle” bucket steam trap con- 
sists of an annular chamber, outside of the 
trap proper, which has four openings, B, 
entering the main chamber at equal points 
toward the center. The separating baffle 
ring cast integral with the trap cover and 
extending downward into the bucket has 
side extensions or ribs, which prevent 
bending of the small rod by lateral move- 
ment. At the top of the bucket is a 
space between the exterior of the baffle 
ring and the inside of the bucket, suffi- 
cient to allow a free movement, and also 
serve the purpose of a separator, as the 
four ports in the annular chamber B 
which surround the trap are so located 
that they are below and between the 
openings A, in the baffle ring ; consequent- 
ly, when the trap is discharging there is 
a separation of steam and water at that 


point. Steam enters the ports at 4 and 
water enters the bucket ahead of the 
steam. 

Water enters this trap at the inlet 


through an annular chamber just under 
the flange which forms a part of the 
flange. 

The four ports B, are located at the 
top of the chamber and even with the 
top of the bucket. This makes it pos- 
sible to maintain the water that surrounds 
the bucket at the full hight of the bucket. 
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The discharge into the trap when it is 
in operation or open is directly across the 
top of the bucket line. This prevents the 
water that floats the bucket from being 
blown out. 
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FIG. I, “STICKLE” BUCKET TRAP 

The water and steam entering the trap 
come in direct contact with the baffle or 
separating ring, which throws the water 
downward and the steam upward. 

Steam enters the upper ports 4, and 
separates the water and steam as_ they 
enter the trap when the discharge is 
taking place. This makes it possible to 
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the trap closes to form a water seal, ard 
does not blow steam at the end of the 
discharge. 

The “Stickle” intermittent balanced flo 
trap is so designed and constructed, it 
said, that it will operate for a long time 
without scoring when used in connecti 
with steam separators under high pr« 
sure. The vibration of the cutoff tha 
waves the water does not unseat this 
valve; and the idle slot allows the trap 
to fill nearly full before the float exerts 
any force on the valve. When it does 
unseat the valve it drops the length of 
the slot, throwing the valve wide open, 
and it stays open until the water is dis- 
charged from the trap. The fleat drops 
as the water leaves the trap and closes 
the valve. The discharge from the trap 
is said to be so violent and the entrance 
to the trap being at the back end, it 
sweeps all of the accumulated sediment 
out at each discharge. 

These traps are manufactured by the 
Open Coil Heater and Purifier Company, 
502 South Pennsylvania street, Indian- 
apolis, Ind. 
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The unit of commercial horsepower de- 
veloped by a boiler is taken as 34% 
units of evaporation per hour; that is, 
34% pounds of water is evaporated per 
hour from a feed-water temperature of 
212 degrees Fahrenheit, into dry steam of 
the same.temperature. This standard is 
equivalent to 33,137 B.t.u. per hour. It is 
also practically equivalent to an evapora- 

















FIG, 2. 


discharge solid water and not steam and 
water at the same time. 

The water passes out through the large 
tube extending down into the bucket and 
leaves sufficient water in the bucket when 


“STICKLE” INTERMITTENT BALANCED FLOAT TRAP 


tion of 30 pounds of water from a feed- 
water temperature of 100 degrees Fa! 
heit into steam at 70 pounds gage 
sure. The unit of evaporation is thus 
equivalent to 965.7 B.t.u. 


res- 
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Inquiries 


juestions are not answered unless they are 
of general interest and are accompanied by 
the name and address of the inquirer. 





[l’cight of Governor Balls. and Engine 
Speed 

\Will the speed of an engine be changed 

by altering the weight of the governor 


balls ? 
R. F. D. 
Yes. If no part of the governor except 


the balls had weight it would make no 
difference, but a change in the weight of 
the balls would affect their lifting power 
and at the same hight they would .revolve 
at a different speed. 
Safe Stress on a Shaft 

What is the safe stress to allow on a 
wrought-iron forging when it is subjected 
to bending and twisting? What is the 
elastic limit, and how near to the: elastic 
limit is it safe to work? Authorities seem 
to be divided upon this point, and while 
some say it is not safe to work near the 
elastic limit, others say that as long as 
the elastic limit is not exceeded, a shaft 
is safe. 

tt &. 

The best formula for repeated stress, 
such as that which takes place in re- 
volving shafting, is Weyrauch’s based on 
Wohler’s experiments with alternate com- 
and tension: Safe load per 
square inch = 


pression 





2 


least max. stress 


= 10,000 | 1 — 3 
ay ( greatest max. stress 


for Phoenix wrought axle iron. 


For shafting, the least maximum stress 
will equal the greatest maximum stress. 
Therefore, 


f = 10,000 (4) = 5000 


pounds per square inch. 

This is the same result as would be ob- 
tained by taking the tensile strength of 
wrought iron and using a factor of Io. 

The elastic limit for wrought iron is 
nearly one-half the ultimate strength; 
that is, 25,000 pounds. To anywhere ap- 
proach this value in shafting would be 
dangerous. The value as derived above 
for outside fiber stress is good practice. 

To figure the safe load on a shaft to 
give the fiber stress no higher than 5000 
pounds per square inch, use Grashof's 
formula : 





eae 2 1,2 
f=. (@mitay/ etm, ) 


where 
r = Outside radius of shaft, 
/,= Bending moment of inertia, 
M; = Bending moment, 
M:= Twisting moment. 





For a solid shaft 
nm r* 
I= 4 ; 
for a hollow shaft’ 
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nu 
i,= 4 (“—n4), 


where 7: = the inside radius of the shaft. 

Substitute the conditions of any par- 
ticular shaft problem in the foregoing 
equation and if the resultant value of f 
does not exceed 5000 pounds per square 
inch the shaft may be considered as not 
overloaded. 
Horsepower and Steam Consumption 

The accompanying diagrams are from 
a simple noncondensing engine exhaust- 
ing into a heater. Will you please state 
how improvement can be made in the 
diagrams, and also tell me the mean effec- 
tive pressure, indicated horsepower and 
the steam consumption per hour? 

r. 3. &. 

The formula for steam accounted for 

per horsepower = 


13,750 _ —_ " 
WEP: (F+C) Wi—(X+C) Wx, 
where 
M.E.P. = Mean effective pressure, 
F = Fraction of stroke completed 






Cyl. 14 x 36 
Rev. 94 
Press. 120 


Scale 60 

















DIAGRAMS FROM A SIMPLE NONCONDENSING 
ENGINE EXHAUSTING INTO A HEATER 


at point chosen on expan- 
sion line, 

C = Clearance, 

X = Fraction of stroke 
pleted at point 
compression line, 

Wf=Weight per cubic foot at 
pressure measured at F, 

W «x= Weight per cubic foot at 
pressure measured at X, 


uncom- 
chosen on 


13,750 
52.65 
(0.05 + 0.03) * 0.04352 M.E.P. 


X (0.25 + 0.03) * 0.2531 — 


261.15859 & (0.28 X 0.2531) — 
(0.08 X 0.04352). 


261.15859 X (0.070868 — 0.0034816). 
261.15859 X 0.0673864 — 17.6. 


This method of computing the steam 
used per horsepower-hour is not at all 
accurate. It only approximates the theo- 
retical amount of dry steam used by the 
engine and does not take into account the 
water which goes through the cylinder 
with the steam, which is seldom less than 
one-third of the total amount of steam 
used. In this case the indicator accounts 
for 17.6 pounds. If this is two-thirds of 
the steam used the total amount would 
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be 26.4, which would be a fair perform- 
ance for a simple Corliss engine in good 
condition working at its rated capacity. 
The diagrams may be improved by equal- 
izing the cutoff and by getting an earlier 
exhaust opening. The horsepower de- 
veloped is 145. 
Down-Draft Gas Producer 

What is the advantage of the down- 
draft gas producer? 

T. M. W. 

It will make gas from bituminous coal 
without making tar, which is important 
when the gas is used as fuel for an en- 
gine. This is due to the fact that the 
light tar-making gases distilled from the 
coal freshly fed to the fire are drawn 
down through the incandescent fuel and 
converted into “fixed” gases, which will 
not condense. 
Effect of Superheating Steam at 

Bridgewall 

Will there be any gain by superheating 
steam at the bridgewall, dissociating the 
oxygen and hydrogen and discharging 
them over and through the fire by means 
of nozzles? Will the combustion of the 
hydrogen prevent smoke? 


the 


A. 7. 

No. The gases of which water is com- 
posed will give up in burning just the 
amount of heat absorbed in the act of 
dissociation and there will be an actual 
loss, depending on the friction of ap- 
paratus. 

There will be no tendency to reduce 
smoke, as all of the oxygen of the steam 
will be needed by the burning hydrogen. 

If there should be an excess of air 
passing through or over the fire, the heat 
from the burning hydrogen might heat it 
enough to complete the combustion of the 
volatile matter of the coal which ordi- 
narily escapes as smoke. 





Water hammer in some of the large 
mains of the Detroit water works has 
been materially reduced by the use of an 
air chamber, according to the annual re- 
port of George H. Fenkell, civil engineer 
of the water board. The direct-pumping 
About half a mile from 
the pumping station an emergency station 
has been built and equipped with a 1000 
cubic-foot air chamber, an electric motor 
and air compressor, and other apparatus. 
This chamber is connected to two 42-inch 
force mains, and since its employment the 
pressure gages on a 24-inch connecting 
main a 
reduction in the ordinary water hammer 
from about 12 pounds to 3 pounds, while 
the hammer on one of the 42-inch mains 
with which the chamber is directly con- 
nected has been reduced from 10 pounds 
to 4 pounds. 


system is used. 


few miles distant have shown a 





Small sizes of coal burn with less smoke 
than large sizes, but develop lower ca- 
pacities. 





Personals 


R. H. Tomlinson, who, for the past five 
years, has been in charge of the con- 
denser engineering work of the Allis- 
Chalmers Company, has now been made 
engineer in entire charge of the Corliss 
engine and condenser departments. 





Stevenson Association, No. 44, National 
Association of Stationary Lingineers, of 
New York City, at its last meeting elected 
the following officers for .the ensuing 
year: J. D. Taylor, president; C. Meyer, 
vice-president; F.  Felderman, financial 
secretary; E. Hoag, recording secretary ; 
A. Harkness, corresponding secretary; H. 
Christensen, treasurer: M. J: Burke, con- 
ductor; W. Watts, doorkeeper. 





Brooklyn Association, No. 8, National 
Association of Stationary Ingincers, of 
srooklyn, N. Y., held an open meeting on 
Saturday evening, July 3, at which the 
following newly elected officers were in- 
stalled: Thomas Carlton, past president; 
George O. Haley, president; C. J. Pritch- 
ard, vice-president; John Harper, record- 
ing secretary; C. A. Enggren, financial 
secretary; A. C. Bundy, 
secretary; Charles Morse, treasurer; J. D. 
Demick, 


corresponding 
Paling, conductor; J. FE. door- 
Thomas Carlton, 
The officers were in- 


keeper ; member of 
hoard of trustees. 
stalled by Charles Schabecker, assisted by 
Harry Marks. 
following gentlemen entertained: Herbert 
Self, Peerless Rubber Company; William 
Murray, Jenkins Robert Webb, 
Joseph McKenna and Jack Armour, of 
Power. At the close of the entértainment, 
Past President Carlton was 
called to the rostrum by W. H. Manning, 
and was presnted with a handsome cut- 
glass wine service. 


During the evening the 


sros.; 


Thomas 


Short addresses were 
given by National Vice-president W. J. Rey- 
nolds, of the National Association of Sta- 
tionary Ingineers, and Timothy Healey, 
general president of the Eccentric [ire- 
men’s Refreshments 


Association, were 


generously served. 





New Equipment 





Kavenson & Levering, Camden, N. J., 
increasing their power plant. 

The Lovell Manufacturing Company, 
Penn., is building a new power house. 

The Fulton (N. Y.) Light, Heat and 
Company will build a new steam plant. 

The Ford Automobile Company, Detroit, 
Mich., will erect a new power house at their plant. 

The Binghamton (Tenn.) Light 


Company is to double boiler 
capacity. 


are 


Ktrie, 


Power 


Power 
venerator 


and 
and 


The Safety Car Heating and Lighting Com- 
pany, Jersey City, N. J., will increase the capacity 
of its power plant. 


POWER. AND THE ENGINEER. 


The Illinois Soldiers’ and Sailors’ Home, 
Quincy, Ill., is in the market for equipment for 
an electric-light plant. 

The city of Quincy, Fla., proposes to expend 
$36,000 for water-works extension and $9,CO00 
for electric-light improvement. 

The citizens of Seneca Falls, N. Y., voted to 
issue $240,000 bonds for the construction of 
a municipal water-works plant. 

Bids will be received until July 19 for con- 
struction of municipal water-works at Madeira, 
Cal. F. E,. Smith, town engineer. 

The American Ice Company, Philadelphia, 
Penn., is having a new ice-making plant and 
storage building erected to cost $70,000. 

Bids will be received by Capt. Louis F. Gar- 
rard, Jr. Q., M., U.S. A., Ft. St. Philip, La., until 
August 2 for constructing water-works and 
sewer system. 

The Suffolk Light Company, Suffolk, Va., 
has been incorporated to construct a licsht and 
power plant. Capital, $250,c00. Incorporators, 
W. L. Williams, R. B. Tunstall, etc. 

The Sacramento (Cal.) Ice and Cold Storage 
Company has been organized. Capital, $150,000; 
George J. Bryte, D. W. Carmichael, SE. Ennis 
and others are on the board of directors. 

Chairman Fred H. Sanders, of the public 
light committee, Canton, Ohio, is receiving 
propositions for installing a municipal lighting 
plant at the water-works pumping station. 

a. of Livingston, Tex., has organ- 
ived a company with $100,000 capital for the 
purpose of putting in, at Sinton, Tex., a 10-ton 
ice plant. An electric-light system will also 
be operated in connection with the plant. 


Greer, 


Bids will be received until July 20 by the 
Board of Water Supply, 299 Broadway, New 
York, for furnishing and installing two 12,500,000- 
gallon steam turbo-turbine pumps, two 225- 
horsepower water-tube boilers and accessories 
for the Jerome avenue pumping station, 





New Catalogs 


The Goulds Manufacturing Company, Seneca 
Falls, N. Y. Catalog. Power pumps. Illus- 
trated, 192 pages, 7X8 inches. 

The Ball & Wood Company, Elizabethport, 
N. J. Catalog. Rateau-Smoot turbines and 
generators. Illustrated, 5x9 inches. 

The Diamond Rubber Company, Akron, Ohio. 
Catalog. Belting, gaskets, hose, packing, valves, 
ete. Illustrated, 128 pages, 5x7 inches. 

’ 

Milwaukee Locomotive Manufacturing Com- 
pany, Milwaukee, Wis. Publication No. 100. 
Gasolene-driven locomotives. Illustrated, 28 
pages, 6x9 inches 
Gauge and Valve Manufac- 
Boston, Mass. Pamphlet. 
boards. Illustrated, 12 


American Steam 
turing Company, 
Engine room 
pages, 6x9 inches. 


gauge 


Pittsburgh Valve & Fittings Company, Barber- 
ton, Ohio. Catalog C. Iron pipe fittings, 
brass and iron valves, cocks, ete. Illustrated, 
244 pages, 5x7 inches. 

Wm. B. Seaife & Sons Company, 221 First 
avenue, Pittsburg, Penn. Catalog. Seaife and 
We-Fu-Go systems of water purification.  Tilus- 
trated, 44 pages, 6x9 inches. 

c. O. Bartlett & Snow Company, Cleveland, 
Ohio. Catalog No. 30. Illustrations of coal- 
handling machinery, mechanical dryers, crushers, 
paint machinery. 128 pages, 6x9 inches. 

Murechey Machine & Tool Company, Detroit, 


Mich. Catalog. Pipe and = nipple threading 
machines, pipe cutting-off machines, tapping 
machines, ete. Illustrated, 46 pages, 6x9 
inches. 

The Detroit Lubricator Company, Detroit, 
Mich. Catalog. Sight-feed  lupricators, plain 
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grease cups, injector, 
Illustrated, 62 page 


lubricators, oil pumps, 
low water indicators, ete. 
6x9 inches. 

Joseph Dixon Crucible Company, Jersey Cit 


N. J. Booklet. The Proper Care of Belis. 
Illustrated, 22 pages, 34x6 inches. Pock t 
catalog. Graphite products. Illustrated, ) 


pages, 34x6 inches. 
H. W. Johns-Manville Company, 100 Willia 


street, New York. Booklet. J-M Permaniie 
sheet packing. Illustrated, 8 pages, 31.6 
inches. Folder. Cold-storage insulated = spec- 
ialties. Illustrated. 


The Eynon-Evans Manufacturing Company 
Philadelphia, Penn. Catalog No. 10. Air coin- 
pressors, blowers, ball unions, cocks, condensers, 
ejectors, injectors, jet pumps, valves, ete. Ilus- 
trated, 198 pages, 6x9 inches. 

Dean Bros. Steam Pump Works, Indianapolis, 


Ind. Catalog No. 72. Hydraulic pressure 
pumps. Illustrated, 30 pages, 6x7 inches, 


Catalog No. 77 Lists of parts of pumps, direct- 
ings for operating and tables of information, 
Illustrated, 76 pages, 6x7 inches. 





Help Wanted 


(drertisements under this 
serted for 25 cents per line. 
make a line. 


head are in- 
About six words 


WANTED—Thoroughly competent steam 
specialty salesman; one that can _ sell high- 
grade goods Address *M. Co.,’” Power. 

AN ENGINEER in each town to sell the 
best rocking grate for steam boilers. Write 
Martin Grate Co., 281 Dearborn St., Chicago, 

WANTED—A_ good live agent in every 


shop or factory in the U. 8S. to sell one of the 


best known preparations for removing grease 
and grime from the hands without injury to 
the skin. Absolutely guaranteed. An agent 


cin make from $5.00 to $25.00 over and above 


his regular salary. This is no fake. Write 
for free sample and agents’ terms. The klen- 


zola Co., Erie, Pa. 

WANTED— Manufacturers’ agent, incorpor- 
ated, representing some of the largest manufaue- 
turers of steam appliances for power plant 
equipment, wishes to secure services of good 
siules engineer for western Pennsylvania Good 
proposition to one who can invest in company. 
Address Box 71, Power. 


Situations Wanted 


this head 
About six 


under 
line. 


are inserted 
words make 


Advertisements 
for 25 cents per 
a line. 

POSITION 
Three 


WANTED by gas engineer. 
vears’ experience with gas engines and 


producers. Good references from present em- 
ployers. Technical graduate. Box 68, Power. 


WANTED—Position with the engineering 
or sales department of a gas engine coricern. 
Have had two vears’ experience in designing 
engines up to 500 horsepower. Cornell grad- 
uate; now employed. Box 69, Power. 

MECHANICAL ENGINEER, graduate, with 
several yexrrs’ experience in general machinery, 
gas engines, automobiles and pumping machin- 
erv, desires responsible position. Age 28. 
Box 70, Power. 


Miscellaneous 


are inserted 
words make 


this head 
About six 


under 
line, 


Advertisements 
for 25 cents per 
a line. 


PATENTS secured promptly in the United 


States and foreign countries. Pamphlet of 
instructions sent iree upon request. ©. L 
Parker, Ex-examiner, U. 8S. Patent (ffice. 
McGill Bldg., Washington, D. C. 

WANT TO GIVE FREE of cost or work, 
to one engineer in each town that has charge 
‘of a steam plant. a first-class indicator and 
reducing wheel, with plush-lined mahogan) 


case; this doesn’t sound right, but it is. G. | 
C. Co., Cor. 14th and Clark Sts., Manitowoc, Wis. 
SEALED PROPOSALS will be received at 





the office of the Director of the Census, \asl- 
ington, D. C., until 2 o’clock, July 19, 1909, 
and then publicly opened for furnishing a!! the 
labor, materials and work necessary for the 
construction in lots of 100, 150, 250 or 500 
automatic card punching machines and _ celiv- 
ering the same complete, free of all charves for 


a at the Census building, W«shins- 
ton, C. The right is reserved to accept 0! 
reject any or all bids in whole or part, to strike 
out any item or items in the specifications and 
to waive any defects. For further inform tion, 


i nls, 
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A Visit to an Anthracite Coal Mine 


Tells What a Coal Mine Is Like and How Coal Is Mined. 


of Air Supply. 


Importance 


How a Mine Is Timbered; Difficulties to Be Overcome 





BY 


It was the writer’s good fortune to ob- 
tain permission from F. M. Zerbey, gen- 
eral manager of the Kingston Coal Com- 
the Edwardsville, No. 4, 
mine of the company. The descent 


pany, to visit 
was 
made in company with the mine superin- 
tendent Thomas H. Williams, Master Me- 
chanic Erskin L. Solomon and Mine Fore- 


“ 
| 


WARREN 


O. 


face of the carth. In Fig. 2 is shown a 
cage with miners ready to be hoisted to 
the surface after a 
mine. 


day’s work in the 

One would naturally expect that at such 
a depth considerable water would be en- 
but the 


however, in 


such was not 


tell, 


countered, 


The 


case, 


miners can the 





man Thomas Martin. The first stop was 
made at the 350-foot level. 

One unaccustomed to the skill with 
which the hoisting engineer handles his 
engines cannot fail to note the accuracy 
with which the cage is stopped at each 
level for the loading and unloading of 
coal cars hundreds of feet below the sur- 





FIG. I, FACE WORKING OF A COAL SEAM 

upper veins within a few hours that a rain 
storm has set the water 
trickling down the side walls of the gang- 
ways of the levels upon which they are 


in, by noting 


working. This water is tel:en care of by 
directing it to the sump from which 
it is pumped to the surface, or if 


the pump is located at an _ extreme 


ROGERS 


delivered to a 
placed on a higher level, which in turn 


depth, the water is pump 


delivers the water to the surface. In 
Fig. 3 is shown a large duplex pump 
located 1000 feet below the surface. The 


pump is placed in a pump room hewn 


out of solid slate and coal formation, 


which is as “dry as a bone.” These pumps 


are scattered through the mine, and on 
different levels, the steam being piped 
to them from a_ boiler plant above 
ground, and the steam pipes led to 
the underground working down the 
shaft. 


Close to the shaft is located the hospital 
where the injured men are taken, to re- 
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ceive first aid, there being a medicine 
locker containing such supplies as will be 
required ordinary 
after which the sufferer 1s hoisted to the 
surface 


under circumstances, 


where an ambulance is 


waiting 
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mine is considerably gaseous, from 450 
(minimum allowed by law) to 500 cubic 
feet per minute per man employed. 

Gas is detected by the effect it has on 
the safety lamp carried by the inspector. 





FIG, 2. MINERS READY TO 


The am- 
bulance is always nearby, the law com- 


to convey him to the hospital. 


one stationed 
shaft. 

the workings 
of a level, a report sheet is inspected. This 


pelling every mine to have 
within 509 feet of the mine 
Before starting out into 


report sheet has a record showing the 
gaseous condition of the workings, stating 
whether cach is clear or not; and if not, 
to what extent gas is present, or at what 
time it was cleared. 


VENTILATION 
An 
cubic 


average man requires about 900 
per minute when at 
rest, and 1500 cubic inches when exerting 


Coal 


mining is a far more strenuous exercise 


inches of air 


himself under ordinary’ conditions. 


than walking, and the amount of air re- 
quired for a miner is therefore greater, 
or about 1728 cubic inches per minute. 
Thus it is important that a mine 
thoroughly ventilated, even if the matter 


of safety 


be 


were eliminated altogether. 
Owing to the varying amount of gas found 
in a mine, the problem of calculating the 
quantity of air necessary to keep the mine 
in a most difficult. It 
has been found that roo cubic feet of air 
per minute per man employed in a mine 
If the 
mine is moderately gaseous, 250 cubic feet 


safe condition is 


which is free from gas is sufficient. 


of air per minute is required, and if the 


BE 


HOISTED TO THE SURFACE 





FIG, 3. MINE PUMP IN PUMP ROOM 
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Owing to its lightness, it is always fom 


in the highest part of the mine, and 


J 


J 


not easily detected in all cases. If gas 


present in small quantities the flame 
the safety lamp will flicker slightly ve 


tically; in larger quantities the flame w 
become enlarged and considerably longe: 
and a blue halo will surround it; it r 
quires considerable skill to detect sm: 
amounts of 
The disposing of the gas 
is by proper ventilation. 


gas. 
method of 
This is accon 
plished by forcing sufficient air into tl 
mine by means of fans, so that the gases 


are diffused and the workings put in 


proper condition for the miners. 


As we made our passage along a lev 
on the way to a face working, or where 
the miners were working at the extren 


end of an excavation, cutting coal, door 


f 


were 


encountered which completely shu 
off a portion of the passage in order to 
air to the face of the drift. These 
that 


shut without aid, thus forming an auto- 


force 


doors hung so they would swing 


matic protection against the carelessness 


of any workman should he forget to shut 
a door after passing through. These 
doors were necessary, as without them 
the air current would naturally take the 
shortest cut to the upcast and, conse- 
quently, the workings farthest from the 
down-cast shaft, where the air is forced 


into the mine, would suffer from lack of 
proper ventilation. 

As the face of the working was neared, 
a canvas cloth was found hanging across 
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l 

; # air passage. This was because a blast 
— ad just been fired, and as the air current 
f ; rather weak at that particular place 


canvas helped to conduct the air 


the iace, created a slightly increased 


and so cleared the working of 


dt aft, 
ioke and gas. 


In Fig. 1 is shown a face working; one 

















e 

S 

a 

| 

~ 

i a 

it 

[9 3 

se : 

c¢ 

" 

t @ 

ceclUde 

n 

1e e 

a 3 

e | 

(| 3 

of FF 

d, 

ss FIG. 4. STABLE 
miner being in the act of boring a hole 
for a new shot, while the laborer is about 
to break up the large lump of coal, shown 
in the foreground, and make it ready for 
loading into the mine car. 

Passing from the face working, a visit 
was made to the stables, 1000 feet under- 
ground, Fig. 4. Here the mine mules 
were stabled, and contrary to what one 
would naturally expect, the place was kept 
as clean and as sweet as most stables 
found on the surface. This is accom- 
plished by the free use of whitewash and 
the fact that the partitions between the 
stalls are made of sheet iron; which is 
not only a sanitary arrangement but also 
a safeguard against fire. 

TIMBERING 

Slightly more than 1 per cent. of the 
» men employed in cr about the mines in 
the United States are either killed or in- 
jured each year; and as more are in- 
jured and killed due to falling slate and 
the caving-in of the sides of the chambers 
than are hurt and killed by explosions, it 
is evident that the matter of timbering a 
minc of great importance. In Fig. 5 
: Is shi an example of good timbering, 
4 7 the photograph being taken by the writer 

; im the Kingston company’s No. 4 mine. 

Dri follow the inclination of the coal 
seams, the roof being supported by timber- 


Ing ot some kind. This is not only to sup- 
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port the roof when it is in bad condition, 
but to keep a good roof sound. In the 
working places timbering is set at stated 
intervals. The the 
timbering are subjected to a compression 
their 


props used in side 


strain, and about 10 


prop so 
proportioned will support about 1% tons 


length being 


or 12 times their diameter a 





FEET UNDERGROUND 





FIG. 5. AN EXAMPLE 
per square inch; a prop 12 inches in 
diameter has an area of 

[2 x tt XX O7ese. = 142 


square inches and a breaking strain of 


13 X 2.5 = 26 
It would seem that such a crushing 
strain would not be exerted on any one 
timber, the 


tons. 


yet writer recently saw a 


large number of southern-pine timbering, 
ranging from 10 to 24 inches in diameter, 
broken and those 


shattered similar to 


shown in Fig. 6. In one instance, a tim- 
ber of southern pine, all of 24 inches in 
diameter, was splintered at the top by the 
enormous weight of root, which, accord- 
ing to the figures given, must have been 
in excess of 338 tons exerted as a crush- 
ing stram. This timbering had been in 
place less than three months, and was used 
in reinforcing the roof 


supports over- 


taxed by a squeeze. Fig. 7 shows the 


result of a squeeze in its final stage. 

Before a squeeze occurs, warning is 
generally given by various noises which, 
if heard, the 


place new timbering to support the roof 


enable mine foreman to 


and sides. Frequently, however, the pres- 
the old 
great that the squeeze occurs despite the 
skilful the 


sure on timbering becomes so 


efforts on part of those in 


charge. When this occurs, it means that 


the débris must be removed and new 


timbering put in place before that section 
of the mine can be 
In No. 


used exclusively, it being considered the 


worked again. 

} mine, southern-pine timber is 
best timbering wood procurable. In some 
instances the largest timber measured over 
24 inches in diameter and the others very 


close to 20 inches, such as shown in Fig. 


OF GOOD 


TIMBERING 


Another example of good timbering 
This 


5. 
in No. 4 mine is shown in Fig. 9 
is electric-car 


at the junction of 
The 


two 


tracks. roof is supported by as 
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FIG, 0. SQUEEZE IN A COAL MINE 


fine a piece of work as is seen in a coal 
mine. The illustration also shows one of 
the electric locomotives. 

Timbering a mine is an expensive item. 
If southern pine is used for the purpose, 
the cost and treatment will) amount to 
about If cents per cubic foot of coal 
mined. Wood timbering is treacherous, 
as oak, beech and similar hardwoods, 
while having great strength, will sud- 
denly fail without warning, while yellow 
pine such as is used in the mine mentioned 
falls more slowly, as indicated in Vig. 6. 

A new departure in timbering mines 
that is rapidly taking the place of wood 
in many of the newer mines, is the use of 
steel. In 1878, attempts were made in 
France to use old rails as head pieces, 
and in the United States rails have been 
used for some years. Today special steel 
sections are made expressly for mine tim- 
bering, an example of which is shown in 


Fig. 8. 


. —  s a 


FIG, 8. STEEL 
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Operation of Steam Condensers 


By SAMUEL K. Pattreson 


In the last few years steam condensers 
have undergone remarkable changes in de- 
sign and constructive details, with great 
increases in efficiency, and the question of 
the relative merits of the different types 
of condenser now on the market, with a 
clear understanding of their methods of 
operation, are matters of the greatest im- 
portance to the average operating engi- 
neer, who may at any time be called upon 
to assist in the selection and erection of 
one of these devices and take charge of 
its operation. The theory of steam con- 
densation and the advantages to be ob- 
tained by it in increased efficiency in the 
operation of the steam engine are ex- 
tremely simple in practice to understand, 
but involve in their actual operation prin 








REPRESENTING THE FINAL STAGE OF A BAD SQUEEZE 


ciples extending into hydraulics — and 
thermodynamics and other phases of engi 
neering theory to such an extent that 
their actual operation is rather compli- 
cated and a clear understanding of the 
mechanism and the duties performed by it 
is difficult to attain. Ordinary steam con- 
densers usually may be divided into two 
types, jet condensers and surface con- 
densers. When the mechanism, however, 
for supplying the steam and providing the 
water and removing it after use, together 
with the devices for the removal of the 
air, are considered, the types become much 
more numerous and a classification is of 
not very much advantage. 

In regard to the theory of condensers 
little need be said. The ordinary pres 
sure read on the average pressure gix' 
is pressure in pounds to the square inc! 
above the atmosphere, and the actual pres 
sure exerted by the steam is that read on 
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the gage plus 15 pounds. 
on the guge 
the difference in 


Thus 80 pounds 
that 
between 


this is 
that 
exerted by the steam on one side of the 


steam Means 


pressure 


piston and that exerted by the air on the 


other. In reality the absolute pressure of 


the steam is 95 pounds to the square inch, 
and if the air is removed from the other 
force obtained from. this 


side the pres- 


sure is at once available. This explains 
the theoretical advantages to be obtained 
in the use of the condenser and the rea- 
sons for its wide development. In the 
actual operation of a steam engine, of 
course, steam is on both sides of the pis- 
ton, but that on one side is always con- 
nected to the exhaust, and hence to the 
atmosphere, and the atmosphere pressure 
much as 


is transmitted through it very 





SUBSTANTIAL SIDI 


hydraulic pressure is transmitted through 
liquid. 


\TMOSPHERE ELIMINATED IN PRAcTICI 
Now, in actual practice in a condensing 
The 


steam rushes from the exhaust into a box 


chgine the atmosphere is eliminated. 


receptacle, which is practically a vac- 


wut n and has no connection with the out- 
side air, Tt would rapidly fill this up and 
exert its own pressure in a reverse direc- 
tion if it were not, in the ordinary con- 
user, condensed as fast as introduced. 
he act of condensation it gives out its 

it heat of vaporization and heats any 
which is used for condensing, such 

- cold water, so that this rapidly becomes 
ind useless for cooling purposes and 
Ires constant renewal. In order, 
therefore, to supply a constant agent for 
production of condensation, cold water 
panacea 


be circulated through the condenser 
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and removed as fast as it becomes hot, 
and this requires pipes leading into it 
filled with water and subject to atmos- 


pheric pressure. This pressure is balanced 
by a weight of water in a pipe, generally 
30 feet high in practice, because a perfect 
Vacuum cannot be attained and the steam 
aiways cxerts a pressure of from 1 to 2 


pounds. The principle of this column can 
be readily seen by the action of a barome- 
ter. In the 


filled 


nia basin also tilled 


latter a tube, closed at one 
inverted 


The 


mercury stays in a closed tube supported 


end, is with mercury and 


with mereury 


by the air and its surface is 30 inches 


above that in the basin, and a vacuum 


very nearly complete exists above the 


mercury surface in the tube. 


li water were used in place of mercury 





AND OVERHEAD TIMBERING 


the length of the column of water be- 
tween levels would be about 34 feet. This 
is what is 


meant by balancing the air 


pressure by a column of water. If a 
pump is put in this column and pushes 
the water downward, the level of the 
water in the column will fall to within a 


still 


this case the 


few feet of the outside level and 


maintain a vacuum, and in 


atmospheric pressure is balanced by the 


action of the pump exerting a force in 


practice of from 10 to If pounds to the 


square inch on the water and foremg it 


out against atmospheric pressure when 


there is a suitable circulation provided 
and the force is greater. 

This column explains the reason for the 
well in ordinary condenser 
The level of the 


chamber 


standpipe or 


installations. water in 


the vacuum and in the outside 


drain must be 30 feet apart in actual prac- 


tice unless a pump is installed to over- 
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come this difference in pressure. If water 


not in contact with outside air pressure 


or raised a distance of 30 feet, and hence 
exerting this back pressure, is turned tnto 
the vacuum chamber it will at once flow 
out the lower end of the’ standpipe, thus 
level in’ the 


maintaining a constant con- 


denser and producing a water circulation 
as well. In actual practice water must be 
raised this 30 feet and injected into the 


condenser chamber, or it must be pumped 


out of the well a distance of 30 feet in 


order to maintain the difference of level 
constant and fixed in the condenser proper 
when this water circulation is going on. 
A condenser with a hotwell and a pump 


for pumping water from it its identical 


to a condenser with a standpipe and a 
pump pumping water into the stop of it. 
There exists merely a difference in level 
of the 


below the surface of the ground, and a 


operating mechanism above and 


different position for the pump in_ the 
circulating system. 

This cold water circulating through the 
condenser is sufficient to produce con 
densation of the steam turned into it, pro 
vided the water is sufficiently cold and 
delivered in sufficiently large amount. In 
order to get the maximum effect out of 
the cold water this water is injected into 


the condenser in the form of a series of 


jets, in the type known as the jet con- 
denser, or is allowed to run in a thin 
sheet over a large amount of. surface, 
this latter being known technically as a 


surface condenser. Air always exists in 
With the 
application of heat and the production of 
this latter 


from. the 


water injected into a boiler. 


device the air is 
with the 


steam in 


evolved water steam 


and through the engine into the 


goes 


condenser. 


REMOVAL OF AIR A Serious DIFFICULTY 


The air is not absorbed by the water 


at anywhere near the rate the steam is 


condensed and hence the condenser gradu 
ally fills with air and destroys the extra 


back pressure for which the condenser 


was devised. Therefore, the removal of 


the air in the condenser presents a serious 


difhculty. It is removed in two different 


Wis | \ vacuum pump is often con 


nected to the condenser chamber and 


maintains the vacuum by the removal of 


the air after the action of an ordinary 


pump. Again, this air may be removed 


known as the injector or 


‘| he 


afier the manner of an ordinary 


by what is 


aspirator principle. device operates 
steam in 
jector or aspirator for the removal of 
quickly 


funnel and expelled through this 


air. The jets of water driven 


into a 
bubbles of air and 


entangle the carry it 


along with the water. This procedure in 


volves a certain speed of water circula 
tion and unless the condenser is properly 
constructed is apt to prove a serious diffi 
The best 


practice today undoubtedly uses the vac- 


culty on steam or air overloads. 
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uum pump and separates the two duties 
of the condenser. 

The old types employed the injector 
principles and are very satisfactory if 
normal conditions are maintained. The 
tendency, however, to separate the two 
units with the elimination of the stand- 
pipe in favor of a pump for the main- 
tenance of the vacuum is becoming more 
general. It results in a diminution in the 
water consumption and the power form- 
erly required for the water circulation can 
now be more advantageously and _ effici- 
ently supplied in the operation of the two 
pumps. All of the types of condenser, 
however, herein mentioned are in com- 
mon and daily use in a large number of 
installations and it would be a mistake 
to say tlfit any one type of those men- 
tioned is rapidly becoming obsolete. The 
question of relative advantages is still an 
and subject to considerable 


open one 


discussion. 





Chart for Direct Current Circuits 


By H. P. LIversince 


—_4—_. 


The accompanying chart has been de- 
signed for the calculation of problems in 
direct-current circuits, in which the trans- 
mission losses are expressed directly in 
The 


are expressed in terms of energy trans- 


terms of volts drop. factors used 


mitted, distance of transmission, number 
of conductors, size of conductors, genera- 
tor voltage and drop in volts. lor con- 
venience, the energy transmitted is  plot- 
ted. in of 
motor horsepower and kilowatts, assum 


terms 16-candlepower lamps, 
ing 50 watts per 16-candlepower lamp and 
800 watts per horsepower of motor. 

The relation existing between the dif- 
ferent factors enumerated is expressed in 
the following general equation, 


_2 X DX 10.8 x P x WX K_ 


a VxE . 


where 


A= Area of 


mils, 


conductor in circular 
D = Distance of transmission in feet, 
10:5 = 


P = Energy supplied to the circuit, 


Resistance per mil foot of copper, 


IV = System used (2-, 3- or 4-wire), 
K = Constant, 

I’ = Volts loss in the circuit, 

FE = Pressure at generator end. 


Tn order to show the method of using 
the chart the following problems have 
been assumed and the solutions explained 
in detail : 


Prortem No. 1 : 
Required the kilowatts that can be car- 
ried by a given size of conductor, the 


known factors being as follows: 
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Distance of transmission, feet........ 1(60 
EE MN saan as: s.0:0:0:0:604 oneaneaneeeecss 13 
GONCTALOP VONARO «0.665 oc ccc ccccncccscce 200 
DOUMRIIOE OF WIGS ook occ cicsks neccsccncs 2 
Size of wire, circular mils..... seeeeee 350,000 


In the explanatory diagram the differ- 
ent values given in this problem have been 
plotted to correspond roughly to the large 
chart, the remaining unnecessary values 
being eliminated so that the method of 
solution may be more clearly shown. 

The sequence of factors used in the cal- 
culations is printed at the right of the 


chart as follows: “Feet — Drop — Volt- 


age — Wires — Constant — Wire Size — 
Load.” Referring to the small diagram, 


starting from the point marked 1050 feet, 
the first factor in the sequence just stated, 
follows the vertical line a until it intersects 
the radial line marked 13 volts “drop,” 
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Proptem No. 2 


Required the distance of transmission, 


the other factors being as follows: 


Size of wire, circular mils ............ 350,000 
PENS A ND a ine ioincs kxsecgeescen sx 2 
GOMOPALOF VOIEARO «...0..0000scceccecscess 200 
I Fook cban.ccs eka chscaecw ens 13 
Kilowatts ...... $d 650$ 005 62NeC eRe RMeRCR 40 
For the purpose of comparison, t] 


same values are assumed in this problem 
that were used in the first one, referen 
being again made to Fig. 1. In this case, 
however, the first factor of the sequen 
fect, is unknown so that the solution must 
be started with the load for the first fac- 
tor and the sequence of values followed 
in reverse order to that previously fol- 
lowed. 

Starting at the point marked 4o kilo- 
watts, the different tracings are followed 
as indicated by the lettered lines, the last 




















the second factor in the sequence. By line a cutting the distance line at 1050 
construction, each successive value must feet, the value desired. 

100 
3 
a 
5 
= 
Z 

yroP 
ys Vonee 
ga 
40 }* 
y 5 
Mie 
0 «33 inal 
1050 1500 
Distance - Feet , 
: Power, NT. 
FIG. I. EXPLANATORY DIAGRAM 

be taken at right angles to the pre- Pros_eEmM No, 3 
ceding motion, so that the next value Required the drop in a three-wire 110 


in the sequence, voltage, is reached 
by following the horizontal line b, at right 
angles to the previous line a, until it inter- 
At right 
angles to this line, follows the vertical line 
¢ until it intersects the radial line marked 
with the value of the factor: “2 
Wire.” The next path is along the hori- 
zontal line d to the 


“Curve Constant.” 


sects the line marked 200 volts. 


next 


radial line marked 
At right angles to this 
line, follow the vertical line c to the inter- 
section of the curve marked 350,000 circu- 
lar mils-—the “wire size.” The last value 
in the sequence, kilowatts, is reached by 
following the horizontal line f drawn from 
the last point of intersection to the load 
line, where the load value, 40 kilowatts, is 
found. 


volt Edison system, the load, distance, ete, 
being knewn: 


ROE CORR ois ecwaina das seaeswevcder 800 
Size of wire, circular mils..... ...... 250,000 
PINON OE NOR ooo oie vsins beac casan cesses 3 
Voltage (each side of neutral) ........ 110 
NCU, DOO cosa 0dcasccdcncosresseass' 770 


Referring to the chart for the solution 


of this problem, and_ starting with the 
value 800 lamps for the first factor in the 
sequence, follow the different values given 
in the order of progression noted, until 
the point of intersection with the voltage 
line is reached. The right-angle line 1s 
traced from this point until it intersects 4 
vertical line drawn from the value 77° 
feet. The last point of intersection lies 


on the radial line which indicates 6 vo 
drop, which is the’ value desired. 


See 
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Methods of Priming Centrifugal 
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Practical Descriptions of Some of the More Common Systems in Use, 
with Plain and Explicit Directions for the Proper Handling of Each 





BY 


Despite the wide application and _ in- 
creasing popularity of the centrifugal 
pump, fully fifty per cent. of the users 
of this pump know little if anything about 
the different systems or methods of prim- 

fail to prime it 
pump. The main 
thing to bear in mind is that before any 
centrifugal pump can be made to throw 
water, or whatever liquid it is to pump, 


ing it, and when they 
they usually blame the 


the suction pipe and pump casing must be 
filled, from the suction level to the dis- 
mouth of the pump, with the 
liquid to be handled, which in this article 
we will suppose to be water. 


charge 


The reason 





Suction Pipe 


—S 


— _ Water | a Level . 














—+ Foot Valve 


ii Strainer 


Power, N.Y. 


FIG, I 


can be traced to the fact that 
when a machine of this character is work- 
ing as a fan it cannot create a sufficient 
vacuum to raise the water in the suction 
pipe within reach of the runner. 

In many cases the pump will be so in- 
stalled that the liquid will flow into the 


for this 


pump casing under outside pressure. This. 


is necessary when pumping hot water, as 
the will the 
its priming and cease pumping. 


steam pump to lose 
If the 
pump is not submerged, or so erected that 
the water flows into it, the operation of 
priming or filling the pump with water 
becomes necessary. The hight above the 


cause 


‘SU HN 


B. S 


water level at which a pump can be set 
varies with the altitude and is shown by 
the accompanying table. 








BAROMETRIC PRESSURE AT DIFFERENT ALTI- 
TUDES, WITH EQUIVALENT HEAD OF 
WATER AND THE VERTICAL Suc- 

TION LirFT OF PUMPs. 





Practi- 
| Barome- eal 
tric Pres-| Equiva- | Suc- 

sure, lent Head} tion 
Pounds | of Water,| Lift, 
Altitude. Per Sq.In. Feet. Feet. 
Sea level........ ; 14.70 33.95 25 
+ mile (1,320 ft.) 
above sea....... 14.02 32.38 24 
4 mile (2,640 ft.) 
above sea....... 13.33 30.79 2¢ 
$ mile (3,960 ft.) 
above sen...... 12.66 29.24 21 
1 mile (5,280 ft.) 
above sea....... 12.02 27.76 20 
1} miles (6,600 ft.) 
above sea..... 11.42 26.38 19 
14 miles (7,920 ft.) 
above se1..... ‘ 10.88 25.13 18 
2 miles (10,560 ft.) 
above sea...... 9.88 22.82 17 











PrimMInG MetHops IN GENERAL USE 
There are two general schemes of prim- 
ing in use; that of creating a vacuum in 
the casing and suction pipe by some kind 
of air pump, and causing the water to 
Vise up into the casing, and that of dis- 
placing the air in the pump by pumping 
water into it. numerous 
vices that embody these two methods and 
a description of the most common of these 
in use will be given. Local conditions and 


There are de- 











Water Level == + 





Foot Valve 
Strainer 
Power, N.Y. 
FIG. 2 


conveniences, such as steam, compressed 
air, city water, etc., will determine which 
of these methods should be used to ac- 
complish the desired result. 

Fig. 1 shows the simplest method of 
priming a pump. A foot valve is located 
at the submerged end of the suction pipe, 
which enables the pump and suction pipe 
to be filled with water from above. Before 
starting the pump, a_ sufficient quantity 


rs ae YF 


of water is admitted, generally through a 
hole at the top of the volute, to fill it com 
pletely. In this case city water was t 
be had and the pump was filled by con 
necting it with the mains by a-hose. Care 
must always be taken to make the volut« 
air-tight before starting, but it is not nec 
essary to close the cock through which the 
priming water is admitted until after the 
With 
this method, as long as the foot valve 
remains tight a single priming is enough, 
and pumping will begin immediately when- 
ever the pump is started. 


pump is pumping in good shape. 
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Foot Valve 


4 Strainer 





Power, NV. 


FIG. 3 


Fig. 2 shows a pump set up to operate 
on the siphon principle. The method of 
priming is similar to that of Fig. 1. A 
foot valve is placed at the foot of the 
suction pipe, and a gate valve in the dis- 
charge pipe close to the volute, and at the 
highest part of the volute a pet cock is 
fitted to 
priming. 


the air to when 
The volute is connected with the 
city water mains at the side by a 
as shown. 


allow escape 
hose, 
Before turning on the cit) 
water, shut the gate valve and open the 
When water flows out of the 
pet cock, start up the pump, shut off the 


pet cock. 


Pumps 
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July 20, 1909. 
city water with the cock 4, close the pet 
cock and then slowly open the gate valve 
in the discharge pipe. With this method, 
if the gate valve is closed before shutting 
down the pump, and if the foot valve, 
ate valve and all connections are tight, 
single priming is sufficient; otherwise, 
the pump must be primed every time it 
is started. 

When the head pumped against exceeds 
10 feet a check valve is generally placed 
in the discharge pipe to relieve the pump 
asing from any water ram ‘caused by 
sudden checking of the water column in 
the discharge pipe when the pump stops. 
Under these conditions an arrangement 
similar to that shown in Fig. 3 is some- 
times used. As will be seen the suction 
pipe ends with a foot valve, and a bypass 
connects the discharge pipe with the suc- 
tion pipe. The pump is primed in the 






Steam 


Ljector 


a 
Pet Cock 
// \ 
uy 
D 
U 
| —_ 


Water 


| Level 


Suction Pipe \ 









Foot Valve 





EX 


Strainer 


Power, N.¥, 


first place by the method described in 
lig. 1, or by filling the discharge pipe 
from above and letting the water flow 
through the bypass into the pump; then, 
if the foot valve leaks when the pump 
is shut down, open the pet cock at the 
top of the volute and the cock at 4. 
this will allow water to flow from the 
discharge pipe into the pump chamber 
and drive the air out through the pet 


; 
lig. 4 shows an arrangement for steam- 
driven centrifugal pumps, or those that 
steam or compressed air within easy 

The suction pipe is fitted with a 
valve and 


strainer, and water is 


pumped for priming with’ an ejector. In 
tis system care should be taken that 
the 


ector suction is not placed too far 
the water level for practical work- 
Ng. lo prime the pump open the valve B, 
e valve 4, and blow out all of the 
in the steam pipe. Next shut the 
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valve A and reopen it a little at a time. 
When the 


water flows out at the pet cock in the 


Use as little steam as possible. 


Steam | 


Pet Cock 


Discharge Pipe, 
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FIG. 5 


Discharge Pipe 





Check Valve 


Water 


Suction Pipe 














Power, N.Y. 


discharge pipe, shut off .f and B and start 
up the pump. 


PRIMING WITHOUT A Foot VALVE 
When pumping water from a well it is 
often impossible to insert the ordinary 
foot valve in the well casing. In that 
case the pump is often connected up, as 
shown in Fig. 5, with a check valve just 
above the well, in the suction pipe. The 


operation of priming this apparatus is 
similar to that in Fig. 4. 
B and 


el and reopen slowly, using as little steam 


Open the valves 
A, clear out the steam pipe, close 
as possible. When the water reaches the 


pet cock, close 4 and B and start up the 


pump. The operator should remember 
that the apparatus here illustrated cannot 
be primed by filling the pump, by turning 
water from a hose or anything else, into 
the discharge pipe; for between the water 


check valve there is a 


level and = the 


pocket of air, and when the pump is 
drawn into the 


punp and pumping ceases. 


starved up this air is 


iy. 6 is another method of priming 
a pump without a foot valve. A check 
valve is placed in the discharge line to 
prevent the inflow of air when using the 
ejector in 


priming. To prime this ap 


paratus, open the valve «J and blow out 
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the water in the steam pipe so-that dry 
steam can be Fad; then shut it off for a 
moment and oven the valve B, after which 
turn on the steam at 4 until the ejector 
works, using as little steam as possible; 
for it will be found that the ejector will 
work better on a little steam than it eill 
When the 
water flows from C, start the pump and 
shut off B, then 4. With this type of 


priming apparatus it is generally necessary 


when the valve is wide open. 


to prime each time the pump is stopped 
and restarted. Compressed air can be 
used in place of steam, if desired. 
To Prime A Top-suctioN VERTICAL PUMP 
In Fig. 7 we again have the ejector, 
which this time is fitted to prime a vertical 
pump of the top-suction type. The pump 
is shown pumping from a well and has 
no foot valve; instead, a check valve is 
fitted in the discharge line. The ejector 
suction pipe is fitted to the highest part 





Q2 





of the suction pipe of the pump. A check 
valve is placed in the ejector suction pipe 
to prevent the pump drawing in air 
through the ejector. The majority of 
vertical pumps are placed in pits, and to 
do away with having to climb down into 
the pit the steam valve is placed above 
eround. The priming is accomplished 
much the same as in lig. 6. In this case 
the check valve B takes the place of the 
valve B in Fig. 6 and works automatically. 
The operator manipulated the steam valve 
A, and when water flows from the dis- 
charge it is time to start the pump. 
Fig. 8 illustrates a method that is often 
used on large steam-driven pumps when 
the engine runs condensing. The top of 
the volute is connected to the air pump 
of the condenser and thus creates a suf 
ficient vacuum to prime the pump. There 
is no foot valve, but a check valve must 
he placed in the discharge pipe to pre 
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vent the inflow of air when priming. <A 
water glass is fitted to the pump shell at 
B and C. When the water glass shows 
sufficient water for priming, the valve 4 
is closed and the pump started. 

lor small pumps, ranging in size from 
1% to 6 inches, the primer shown in Fig. 
9 is often used. It is a fitting that is 
substituted for the elbow in the suction 
line. When the operator wishes to prime 
the pump, he primes water up through the 
suction pipe with the plunger pump shown 
at FB. This pump works similar to the 
common bicycle pump. The water is 
drawn into the pump cylinder through the 
port E and the check valve A, and is 
forced out through PD into the pump shell. 
When water flows from the pet cock G, 
start the pump. 

The great drawback to this type of 
primer is the resistance it offers to the 


passage of the water. This resistance is 
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caused by the irregular shape it is nec- 
essary to give the primer and to the 
check valve C. The foot valve shown 
is not necessary. 


Wuere City Water Is Not AVAILABLE 
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similar to that shown in Fig. 9, but which 
avoids the objectionable features of the 
latter. This primer is used where city 
water is not available. The primer pump 
is made of a piece of steel tubing screwed 
into bottom and top castings. The bot- 
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tom casting contains the check valve 4 
and is held to the elbow by bolts C. The 
primer discharge connects the suction el- 
bow of the pump with the top casting. 
The plunger EB is similar to that found 
in an ordinary cistern pump. The cock 
shown at D is placed there merely to pre- 
vent any chance for the air to leak into 
the pump through the primer. In _ this 
apparatus the foot valve is necessary to 
hold the water in the pump when priming. 
A pet cock is placed in the discharge 
pipe for noting when the pump is primed. 
If the foot valve is tight the primer will 
have to be used only when the pump has 
not been running for some time. 
Another primer that avoids the losses 
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of Fig. 9 is shown in Fig. 11. The air 
pump is placed in the discharge pipe. The 
foot valve on the suction pipe can be 
omitted if desired. When priming, close 
the gate valve in the discharge pipe, open 
the cock at E and pump out the air. When 
water flows from C, close the cock EF, 
start up the pump and open the gate valve 
slowly. When pumping from a well, the 
foot valve can be omitted. 


PrimING MutttstacE Pumps 
Fig. 12 illustrates a method of priming 
multistage centrifugal, or turbine pumps, 
by means of an ejector, when pumping 


from a well where a foot valve cannot be 


used. The ejector suction is connected 
to the highest part of each pump chamber 
A and B. 
necessary to prevent the back flow of 
water from the high-pressure to the low- 
chamber 


with cocks at These cocks are 


pumping. To 


pressure when 
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valve in 
blow out the steam 
pipe, then shut off the steam for a minute, 
open the cocks 4 and B, 
on the 


prime the pump, close the gate 
the discharge pipe, 


and then turn 
taking 
member all the precautions mentioned 
When 
from the discharge, 
start up the pump, shut off .4 and B, and 
then C. 
open the gate valve slowly. 
When a 


steam, again, care to re- 


earding the use of the ejector. 


water flows ejector 


When the pump gets up to speed 
multistage 


valve it can be 
by the 


pump uses a foot 
primed with an ejector 
arrangement shown in Fig. 13. 
The ejector raises the water through an 
independent suction pipe and forces it into 
the first-stage pump 
through the 
pet cock C. 


chamber. The air 
escapes discharge pipe and 
To prime the pump, open the 
cock at 4A and turn on the 
have the pet cock 


steam, and 
open. When water 
B and and start 
the pump, after which C can be closed. 


issues from C, close 
SpeEcIAL Priminc Devices 
To the foregoing it might be interesting 
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to add the descriptions of some special 


Priming apparatus. Fig. 14 shows an 
electric-driven centrifugal pump that is 
automatically primed. As will be seen, 
the priming part consists of a rotary pump 
driven hy the motor. The suction of the 
Totary pump is connected to the suction 
clhows of the centrifugal pump. ' Before 
Starting the motor, open the valves C 
and Then start the motor. 


The rotary, 


PunMp pumps the air out of the suction 


Pipe oF the centrifugal pump, and when 


reated sufficient vacuum, so the 
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water can be seen in the water 
the pump is primed, and the 
and D, can be shut. 


glass, 
valves C 
A check valve in the 
discharge pipe prevents the inflow of air 
when priming. 

Fig. 15 shows an arrangement that can 
be attached to a pump placed some dis- 
which gives it all 
Should 
the water level lower and allow air to en- 
ter the pump and working, 
this device automatically recharges it. The 


tance above the water, 


the advantages of one submerged. 


prevent its 
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automatic recharging of the pump is ef- 
fected by means of the pipe 4, 
valve B. When B 
water to into the suction pipe C 
from A, which is connected to the tank 
into which the pump discharges, or it may 


which 


is a rises it allows 


flow 


be connected to the discharge pipe. The 
¢ock D would not be needed then, but this 
arrangement would not allow the pump to 
be primed when first starting. It will 
be seen that the pipe 4 discharges into 


the suction pipe above the foot valve. 
When the pump is working steadily B 
is closed, but should the pump cease 


pumping, or even diminish its discharge, 
B opens and allows a larger or smaller 
amount of water to flow, so that air con- 
tained in the pump is driven out. 

The opening and closing of the valve B 
is automatically caused by the valve E and 
the pistons F and G, the spring H and 
the Pitot tube J. The piston F works 
in the cylinder K and can be put in com- 
munication with either the 
or the pipe 


suction pipe C 
A by means of the valve E; 
is down it is connected with the 
former and when up the latter. The 
kept up by the pressure pro- 
duced by means of the Pitot tube J 


when it 


piston G 


. which 


YQ3 


faces the current, so that the pressure is 
proportional to the square of the velocity 
of the current. If the quantity of water 
flowing in the suction pipe decreases, the 
pressure drops and G is forced down by 
the spring H, thus allowing the pressure 
in the suction pipe C to come 


piston F, 


under the 
which is in turn pressed down 
by the greater 
that B 
recharged. On_ the 


pressure in the pipe 4, so 
until the 


other 


remains open pump is 
hand, if the 
pump is working properly, G is kept up 
Pitot tube. At 
I. is a screen filter that prevents dirt get 
ting into the valve E. When the pump is 
not working the cock PD should be closed. 
The quantity of water 
valve B can be 
the spring H. 
If the level, 
when pumping does not exceed that shown 
in the table, and the 
pump casing are 
water, 


by the pressure due to the 


discharged by the 
governed by regulating 


distance from the water 


suction pipe and 
air-tight and filled with 
article, it will 


as described in this 
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be impossible for a centrifugal-pump not 
to start pumping when primed, provided, 
of course, that it is speeded correctly for 
the working head and there is a sufficient 


supply of water. 





Where no facilities are provided to pre- 
vent the feed pipe inside of the boiler be- 
coming lined with hard scale, it should 
instead of 
couplings, to save a hard, hot job when 


the pipe 


be put together with unions 


must eventually be taken out. 
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Power Cost Production in a Small 
Central Station 


By H. S. KNowLtTon 


Detailed study of central-station costs 
through a series of years is always use- 
ful whether the capacity of the plant be 
large or small. The same general condi- 
tions bearing upon station efficiency are 
present in all capacities of similar equip- 
ment. The following data suggest the 
causes of high and low power cost in a 

TABLE 1. TOTAL ANNUAL COSTS 
OF MANUFACTURING POWER. 
1905. 1906. 1907. 1908. 


K.w.-hrs., 

m’f’'d..... 420,520 484,119 636,486 730,458 
Fuel cost... $6,386 $6,805 $7,974 $6,751 
Oil and 

Waste... 547 457 435 449 
Water...... 212 212 212 105 
Wages at 

station... 3,752 3,726 3,845 5,017 
Station re- 

DONS BE. oc 126 er 
Steam plant 

repairs... 643 904 849 804 
Elec. plant 

repairs... 125 189 91 26 

Total.... $11,665 $12,419 $13,629 $13,152 


steam-eleettic plant of about 600 kilowatt 
tating, for the years 1905 to 1908 inclu- 
sive. Unlike many steam plants of moder- 
ate size this station succeeded in reducing 
its manufacturing cost per kilowatt-hour 
progressively from year to year, the cost 
in 1905 being 2.78 cents, and in 1908, 1.8 
cents. 

The equipment of the plant underwent 
little change during the four years. In 
1905 the boiler plant consisted of one 
Strothers & Wells 150-horsepower unit 
with 136 three-inch tubes, and two Bab- 
cock & Wilcox units rated at 200 horse- 
power each and having individually ninety 
4-inch tubes. The total boiler-plant rat- 
ing was 550 horsepower, and this installa- 
tion remained the same throughout the 
four years. 

The engine equipment of the station 
consisted of MeIntosh & Seymour en- 
gines as follows: One = 15x23x17-inch 
tandem-compound condensing engine, one 
IOXI7X14-inch cross-compound condensing 
engine and one 13x22x18-inch cross-com- 
pound condensing engine. The capacities 
of these engines at normal load were, re- 
spectively, 250, 125 and 250 horsepower, 
and the speeds of operation, 208, 250 and 
230 revolutions per minute. The total en- 
gine rating was 625 horsepower. No 
changes in the engine equipment were 
made during the four years covered by 
the figures to follow. The electrical de- 
partment of the plant operated 450 kilo- 
watts in dynamos, alternating- and direct- 
current machines being in service. A few 
slight changes were made in the number 
of dynamos used during the time reviewed, 
giving in 1908 a total generator capacity 
of 630 kilowatts. During the first three 
of the years tabulated the plant was 
operated by two engineers and two fire- 
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men. In 1908 three engineers and three 
firemen were employed. Table 1 gives 
the kilowatt-hours produced and delivered 
at the switchboard of the station, and the 
total manufacturing costs for the four 
years, with cents omitted. 

These figures show that the generated 
electrical energy of the plant increased 
about 74 per cent. in the four years. The 
total cost of production increased only 
about 13 per cent. The company’s power 
sales for motor service increased from 
198,990 kilowatt-hours in 1905 to 220.544 
kilowatt-hours in 1906. In 1907 the motor 
load demanded 241,990 kilowatt-hours at 
the consumers’ meters, while in 1908, 
probably on account of the business de- 
pression, the power sales dropped to 230,- 
293 kilowatt-hours. The total sales of 
electrical energy for the four years, the 
amount of coal burned and the cost per 
ton are shown in Table 2, the coal being 
of the bituminous variety, and the cost per 
ton the average expense of purchase and 
delivery at the plant. 


TABLE 2. TOTAL SALES OF ELECTRICAL 
ENERGY, TONS OF COAL USED 
AND COST. 

1905. 1906. 1907. 1908. 


K.w.-hr. sold 409,730 447,660 466,941 549,620 
Tons coal 


used..... 1,570 1,665 1,845 1,629 
Av. cost coal 
perton... $4.05 $4.07 $4.31 $4.15 


The station was fortunate in not being 
obliged to meet sweeping advances in the 
cost of coal per ton. The cost for 1906 
was practically the same as for 1905, and 
while there was a troublesome increase in 
1907, there was a reduction in 1908 suffi- 
cient to bring the total fuel cost for that 
year below the 1907 figure. It speaks well 
for the intelligence with which the sta- 
tion was operated that the total fuel cost 
for 1908 was less than in 1906 and 1907, 
and only about 6 per cent. greater than in 
1905, despite the large increase in energy 
sales and plant production. The figures 
indicate that the owners and operators 
must have watched closely for all the inci- 
dental sources of waste, and the steam- 
plant repair costs, averaging reasonably 
near the same level for three of the four 
years, combined with steadily diminishing 
clectrical-equipment repair costs, show 
that the apparatus as a whole was well 
maintained. It might be feasible for a 
year or two to neglect the proper steam- 
plant repairs somewhat in order to make a 
better showing in the total cost of power 
production; but such a_ practice could 
scarcely be prolonged without resulting 
in an abnormal expenditure in some early 
year following for equipment maintenance. 

Difficult as it is to operate a_ plant 
steadily year in and year out without in- 
curring sudden variations in the items 
composing maintenance charges, the even 
flow of these expenditures hints here at a 
fortunate absence of accidents and conse- 
quent breakdown involving abnormal ex- 
penditures. The regularity of the steam- 
plant repair costs as a whole implies that 
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they were assigned mainly to the replace- 
ments of equipment parts necessary in 
the ordinary service of the station. The 
equipment must have been handled with 
special efforts to produce electricity un- 
der the most favorable conditions of effi- 
ciency in individual generating units; in 
other words, the plant was evidently oper- 
ated at as near the most efficient outputs 
of its machines as could be reached, and 
in this practice the attendants were un- 
doubtedly aided by the substantial gains 
in energy required for motors from year 
to year. Even in a small station the effect 
of an expanding day load is bound to be 
beneficial to economy, if the apparatus is 
well handled. 

In the three years 1905, 6 and 7 the 
total labor costs held about the same in 
the face of heavier and heavier. demands 
upon the station. The increasing of the 
operating force in 1908, however, was 
a wise step. While it increased the total 
labor cost by about $1200 compared with 
1907, the unit labor cost, as shown in 
Table 3, was increased in a far smaller 
ratio. Table 3 gives the manufacturing 
cost per kilowatt-hour expressed in terms 
of fuel, labor, miscellaneous and_ totals 
for the four years. 

TABLE 3. COSTS IN CENTS PER KILO- 
WATT-HOUR. 
1905. 1906. 1907. 1908. 


NS aip hdls aaeikw es 1.52 &.41 1.25 0.925 
OS eres 0.89 0.77 0.605 0.685 
Miscellaneous 0.37 0.39 0.285 0.290 

TMA. ssc BS 2a 2. 1.90 





Economy in Condensing Plant 


It sometimes occurs that the source 
from which the water used for cooling 
condensers at power stations is drawn, is 
at a level considerably below that of the 
condensing plant. It is then necessary, 
of course, to use a pump to force thie 
water up to the condenser, and a large 
amount of power may be absorbed in 
this way. The water in returning to the 
original level, however, can be made to 
perform useful work. This fact has been 
taken advantage of by W. H. Allen, Son 
& Co., in the installation of condensing 
plants at the Newcastle tramway power 
station and at the Penrikyber colliery. 
In both these cases the condensers are 
considerably higher than the water sup- 
ply. An electric motor is used to drive 
the pump which raises the water, and a 
turbine, coupled on to the same. shaft, 
utilizes the returning water to furnish 
some of the driving power. In the case 
of the Nawcastle installation, 2500 gal- 
lons of water have to be raised 120 feet 
per minute, but the total amount of power 
used is only 52 kilowatts, or about half 
that required if the turbine arrangement 
were not employed. The  Penrilybet 
plant has given even better results than 
this—The Standard, London. 
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Running a Westinghouse Steam Turbine 


How to Care for the Turbine While Running, Instructions for Shut- 


ting Down and _ Inspection. 


Details of Construction and Operation 





On the right-hand end of the main 
shaft in Fig. 2 of the article: of last 
week there will be seen a worm gear 
driving the governor. This is shown 
on a larger scale at 4A, Fig. 1. At 
the left of the worm gear is a_ bevel 


gear driving the spindle D of the gov- 
ernor and at the right an eccentric which 
gives a vibratory motion to the lever F. 
The crank C upon the end of the shaft 










operates the oil pump. The speed of 
the turbine is controlled by admitting 
€)—-H 
A. 


J. 











FIG. I 


the steam in puffs of greater or less 


duration according to the load. The lever 


F, having its fulerum in the collar sur- 
rounding the shaft, operates with each 
Vibration of the eccentric the pilot valve. 
The valve is explained in detail later. 

This form of governor has been super- 
— by an improved type, but so many 
lave 


een made that it will be well to 
describe its construction and adjustment. 


The ‘balls Il’ Il’, Fig. 1, are mounted 
On the ends of bell cranks N, which rest 
rue fe edges. The other end of the 
bel] KS carry rollers upon which rest 
; P, which serves as a_ support 
or 


'vernor spring S. They are also 


attached by links to a yoke and sleeve E 
which acts as a fulcrum for the lever F. 
The governor is regulated by means of 
the spring S resting on the plate ? and 
compressed by a large nut G on the upper 
end of the governor spindle, which nut 
turns on a threaded quill J held in place 
by the nut 7 on the end of the governor 
spindle and is held tight by the locknut K. 
*To change the compression of the spring 
and thereby the speed of the turbine the 
locknut must first be and the 
hand nut raised to lower the speed, or 
lowered to raise the speed as the case 
may be. 


loosened 


This operation may be accom- 
plished while the machine is either run- 
ning or at rest. 

The plate P rests upon ball bearings so 


that by simply bringing to bear 


pressure 

















an improved form of governor operating 
on the same principle, but embodying sev- 
eral important features. First, the spindle 
sleeve is integral with the governor yoke, 


and the whole rotates about a_ vertical 
stationary spindle so that two motions 
are encountered—a rotary motion and an 


up-and-down motion, according to the 
position taken by the governor. This 
spiral motion almost entirely eliminates 


the effect of friction of rest, and thereby 
enhances the sensitiveness of the governor. 
Second, the governor weights move out- 
ward on a parallel motion opposed directly 
by spring thrust, thus relieving the ful- 
crum entirely of spring thrust. Third, the 
lay shaft driving the governor oil pump 
and reciprocator is located underneath the 
main turbine shaft so that the rotor may 
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upon the handwheel which is a part of 


the quill J, the spring and locknut may 
be held at rest and adjusted while the rest 
of the turbine unaffected. An- 
other lever is mounted upon the yoke E 
on the pin shown at J, the other end of 
which is fastened to 
dashpot 


remains 


the 
so as to dampen 
vibration. 


piston of a 
the governor 
Under the yoke E 
will be noticed a small trigger 1/ which is 
used to hold the the full- 
load position when the turbine is at rest 
The the weights ele- 
vates the sleeve carrying with it the collar, 
which is spanned by the lever F. 


against 
governor in 


throwing out of 


The later turbines are provided with 


> 


be readily removed without in the least 
The 
substitution of a motor for handwheel // 
allows the speed of the turbine to be regu- 
lated from the switchboard. 


disturbing the governor adjustment. 


THE VALVE GEAR 


The valve gear.is shown in section in 
Fig. 2, the main admission being shown 
at I; at the right, and the secondary IV’; 
at the left of the steam inlet. The pilot 
valve F receives a constant reciprocating 
motion from the eccentric upon the lay- 
shaft of the turbine through the lever F 


Fig. 1. These reciprocations run from 
150 to 180 per minute. The space be- 








90 
neath the piston C is in communication 
with the large steam chest, where exists 
the initial pressure through the port 
A; the admission of steam to the pis- 
ton C being controlled by a needle valve 
B. The pilot valve the port 
E, leading from the space beneath the 


connects 


piston to an exhaust port J. 

When the _ pilot the 
pressures can accumulate beneath the pis- 
raise the main admission valve 
seat. When the pilot valve 

pressure beneath the piston 


valve is closed, 
ton C’ and 
from its 
the 
is relieved 


opens, 


and it is seated by the helical 
Fig. 


spring above. If the fulcrum E&, 

































FIG. 


1, of the lever F were fixed the admis- 
sion would be of an equal and fixed dura- 
tion. But if the governor raises the ful- 
crum £#, the pilot valve F, Fig. 2, will be 
lowered, changing the the 
openings with the working edges of the 
ports. 


relations of 


The seating of the main admis- 
sion valve is cushioned by the dashpot, 
the piston of which is i 
tion at G, The valve 
opened by hand by means of the 
to see if it is perfectly free. 


shown in_ sec- 


Fig. 2. 


may be 
lever K, 


The secondary valve is somewhat dif- 


ferent in its action. Steam is admitted 
to both sides of its actuating piston 


through the needle valves 1 M/. and the 
chamber from which this steam is taken 
is connected with the under side of the 
main admission valve, so that no steam 
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can reach the actuating piston of the 
secondary valve until it has passed 
through the primary valve. When the 
pilot valve is closed, the pressures 
equalize above and below the piston N 
and the valve remains upon its seat. 


When the load upon the turbine exceeds 
its rated capacity, the pilot valve moves 
upward so as to connect the space above 
the piston with the exhaust 7, relieving 
the pressure upon upper side and allowing 
the greater pressure below to force the 
valve open, admits steam to the 
secondary stage of the turbine. 

It would do no good to admit more 


which 


3 


steam to the first stage, for at the rated 
capacity, that stage is taking all the steam 
which the afford a 
passage. The port connecting the upper 
side of the piston N the 
may be permanently closed by means of 
the hand valve O. to be found on the side 
of the secondary pilot valve chest, thus 
cutting the secondary valve entirely out 
of action. 


for blade area will 


with exhaust 


No dashpot is necessary on this 
valve, the compression of the steam in 
the chamber JI’ by the fall of the piston 
being sufficient to avoid shock. 

valve is 
the pilot 
means of the adjustment pro- 


The timing of the secondary 
adjusted by raising or lowering 
valve by 
vided. It should open soon enough so 
that there will not be an appreciable drop 
in speed before the into 


valve comes 
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play. The economy of the machine will 
be impaired if the valve is allowed to 
open too soon. 
Sarety Stop GovERNOR 

This device is mounted on the governor 
end of the turbine shaft, as shown in Fig. 
3. When the speed heaches a_predeter- 
mined limit the plunger 4 having its cen- 
of gravity slightly displaced from the cen- 
ter of rotation of the shaft, is thrown 
adially outward and strikes the lever B. 
It will easily be understood that when the 
plunger starts outward, the resistance of 
spring C is rapidly overcome, since the 
centrifugal force increases as the square 
of the radius, or in this case the eccen- 
tricity of the center of gravity relative to 
the center of rotation. 
struck a sharp blow. 


Hence, the lever is 
This the 
trip E on the outside of the governor cas- 


releases 


ing and so opens the steam valve F which 
releases steam from beneath the actuating 
piston of a quick-closing throttle valve 
located in the Thus, 
a period of usually less than one second, 
the steam is entirely shut off from the tur- 


steam line. within 














FIG. 4 


bine when the speed has exceeded 7 or 8 
per cent. of the normal. 


THE OILING SYSTEM 
Mounted on the end of the bedplate 1s 


the oil the 
shaft of the turbine as previously stated. 


pump operated from main 


This may be of the plunger type shown 
in Fig. 4, or upon the latest turbine, the 


rotary type shown in Fig. 5. Around 
the bedplate are located the oil-cooling 
coils, the oil strainer, the oil reservoir 


and the oil piping to the bearings. 

The oil reservoir, cooler and piping are 
all outside the machine and easily acces- 
Usually a corrugated: 
this 
so that it will not be unsightly and ac- 
cumulate dirt, particularly when the tur- 


sible for cleaning. 


steel floorplate covers all apparatus 
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bine is installed. Where the turbine is set 
higher, a casing is usually built around 
this material so that it can be easily re- 
moved and forms a platform alongside 
the machine. 

The oil cooler, shown in Fig. 6, is of 
the countercurrent type, the water enter- 
ing at 4 and leaving at B, oil entering at 
C (opening not shown) and leaving at D. 
The coils are of seamless drawn copper 
and attached to the cover by coupling and 
nut. The water manifold F is divided 
into compartments by transverse ribs, each 
compartment connecting the inlet of each 
coil with the outlet of the preceding coil, 
thus placing all coils in series. These 
coils are removable in one piece with the 
coverplate without disturbing the rest of 
the oil piping. 


BLADING 


The blades are drawn from a rod con- 
sisting of a steel core coated with copper 
so intimately connected with the other 
metal that when the bar is drawn to 
the section required for the blading, the 
exterior coating drawn with the rest of 
the bar forms a covering of uniform 
thickness as shown in Fig. 7. The 
bar after being drawn through the cor- 
rect section is cut into suitable lengths 
punched as at 4, Fig. 8, near the top 
of the blade and has a groove shown 
at B, Fig. 9, near the root, stamped in 
face, while the blade is 
being cut to length and punched. The 
blades are then set into grooves cut 
into the rotor drum or the concave sur- 
face of the casing, and spacing or pack- 
Fig. 9, are placed be- 
tween them. These spacing pieces are 
of soft iron and of the form which is 
desired that the passage between the 
blades shall take. The groove made upon 
the inner face of the blade is sufficiently 
near to the root to be covered by this 
sfiacing piece. When the groove has 
been filled the soft-iron pieces are calked 
or spread so as to hold the blades firmly 
in place. A wire of comma section, as 
shown at A, then strung 
through the punches near the outer 
ends of the blades and upset or turned 
shown at the right in Fig. 8. 
This upsetting is done by a tool which 
shears the tail of the comma at the 
width between the blades. The 
hent-down portion on either side of 
the blade holds it rigidly in position and 
the portion retained within the width of 
the blade would retain the blade in its 
‘adial position should it become loosened 

broken off at the root. This comma 
‘ashing, as it is called, takes up a small 
Proportion only of the blade length or 
and makes a job 


its concave 


ing pieces C, 


Fig. 8, is 


ever as 


proper 


Projection which is 


wry 
SUT 


yields in case of serious disturbance rather 
than to maintain a contact which would 
res in its own fusing or the destruc- 
tion of some more important member. 


risingly stiff and rigid, and yet which’ 
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STARTING UP THE TURBINE 

When starting up the turbine for the 
first time, or after any extended period 
of idleness, special care must be taken 
to see that everything is in good condi- 
tion and that all parts of the machine are 
clean and free from injury. The ail 
piping should be thoroughly inspected and 
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The pilot valves should be removed 
from the barrel and wiped off, and the 
barrels themselves cleaned out by pushing 
a soft cloth through them with a piece 
of wood. In no case should any metal 
be used. 

If the turbine place 
where there was dirt or where there has 


has been in a 

















































































FIG. 6 


cleaned out if there is any accumulation 
of dirt. The oil reservoirs must be very 
carefully wiped out and minutely ex- 
amined for the presence of any grit. 
Avoid using cotton waste for this, as a 
considerably quantity of lint is almost 
sure to be left behind and this will clog 
up the oil passages in the bearings and 
strainer. 


been much dust blowing around, the bear- 
ings should be removed from the spindle 
and taken apart and thoroughly cleaned. 
With care this can be done without re- 
moving the spindle from the cylinder, by 
taking off thé bearing covers and very 
carefully lifting the weight of the spindle 
off the bearings, then sliding back the 
bearings. It is best to lift the spindle 
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by means of jacks and a rope sling, as, 
if a crane is used, there is great danger 
of lifting the spindle too high and thereby 
straining it or injuring the blades. After 
all the parts have been carefully gone 
oil for the bearing 
put into the reser- 


over and cleaned, the 
lubrication should be 


voirs by pouring it into the governor 
gear case. Enough oil should be put 


the 


in so that when governor gear case 
and all the bearing-supply pipes are full, 
the supply to the oil pump is well 
covered. 


Special care should be taken so that no 
grit gets into the oil when pouring it into 
the machine. Considerable trouble 
be saved in this respect by pouring the 
oil through cloth. 

A very careful inspection of the steam 
piping is necessary before the turbine is 
run. If possjble it should be blown out 
by steam from the boilers before it is 
finally connected to the turbine. Con- 
siderable annoyance may result by neglect- 
ing this precaution from particles of scale, 
red lead, gasket, etc., out of the steam 
pipe closing up the passages of the guide 
blades. 

When starting up, always begin to re- 
volve the spindle without vacuum being 
on the turbine. After the spindle is turn- 
ing slowly, bring the vacuum up. The 
reason for this is, that when the turbine 
is standing still, the glands do not pack 
and air in considerable quantity will rush 
through the glands and down through 
the exhaust pipe. This sometimes has the 
In case the 


may 


effect of unequal cooling. 


turbine is used in conjunction with its own 


— Be 


ORIGINAL 
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separate condenser, the circulating pump 
may be started up, then the turbine re- 
volved, and afterward the air pump put 
in operation; then, last, put the turbine 
up to speed. In where 
the turbine exhausts into the same con- 
denser with other machinery and the con- 
denser is therefore already in operation, 
the valve between the turbine and the 
condenser system should*be kept closed 
until after the revolved, the 
turbine in the meantime exhausting 
through the relief valve to atmosphere. 


cases, however, 


turbine is 
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Care must always be taken to see that 
the turbine is properly warmed up before 
being caused to but in cases 
where high superheat is employed always 
revolve the turbine just as soon as it is 


revolve, 


moderately hot and before it has time to 
become exposed to superheat. 

In the case of highly superheated steam, 
it is not undesirable to provide a con- 
nection in the steam line by means of 
which the turbine started up 


may be 

















FIG. 7 


with saturated steam and the superheat 
gradually applied after the shaft has been 
permitted to 

lor warming up, it is usual practice to 
set the on the. trigger (see 
Fig. 1) the throttle valve to 
allow the entrance of a small amount of 
steam. 

It is 


revolve. 


governor 


and open 


always well to let the turbine 
operate at a reduced speed for a time, 
until there is assurance that the con- 


denser and auxiliaries are in proper work- 
ing order, that the oil pump is working 
properly, and that there is no sticking 


in the governor or the valve gear. 
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defect, steps should be taken to regrind the 
valve to its seat at the first opportunity. 

On the larger machines an auxiliary oil 
pump is always furnished. This should 
be used before starting up, so as to es- 
tablish the oil circulation before the tur- 
bine is revolved. After the turbine has 
reached speed, and the main oil pump 
to be working properly, it 
should be possible to take this pump out 


is found 


of service, and start it again only when 
the turbine is about to shut down. 
If possible, the load should be thrown 
on gradually to obviate a sudden, heavy 
demand upon the boiler, with its some 
times attendant priming and_ rush 
water into the steam pipe, which is very 
apt to take place if the load is thrown 
on too suddenly. A slug of water will 
have the effect of slowing down the tur- 
bine 


be 


of 


extent, causing 
There is not likely to 
be the danger of the damage that is al- 


considerable 
annoyance. 


to a 
some 


most sure to occur in the reciprocating 
engine, but at the same time it is well 
to avoid this as much as possible. A 
slug of water is obviously more dangerous 
when superheated steam is being em- 
ployed, owing to the extreme temperature 
changes possible. 


RUNNING 


While the turbine is running, it should 
have a certain amount of careful atten- 
tion. This, of course, does. not mean 


that the engineer must stand over it every , 


minute of the day, but he must fre- 
quently inspect such parts as the lubri- 
cators, the oiling system, the water sup- 
ply to the glands and the _ oil-cooling 
coil, the pilot valve, etc. He must 


see 
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After the turbine is up to speed and 
on the governor, it is well to count the 
speed by counting the strokes of the pump 
rod, as it is possible that the adjustment 
of the governor may have become 
changed while the machine has been idle. 
It is well at this time, while there is 
no load on the turbine, to be sure that 


the governor controls the machine with 


the throttle wide open. It might be that 
the main poppet valve has sustained some 
injury not evident on inspection, or was 


leaking badly. Should there be some such 


that the oil is up in the reservoir and 
showing in the gage glass provided for 
that purpose, and that the oil is flowing 
freely through the bearings, by opening 


the pet cocks in the top of the bearing 
covers. An ample supply of oil should 
always be in the machine to keep the suc 
tion in the tank covered. 

Care must be taken that the pump doe 
not draw too much air. This can ust 
ally be discovered by the bubbling up of 


the air in the governor case, when more 
oil should be added. 
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It is well to note from time to time 
the temperature of the bearings, but no 
alarm need be occasioned because they 
feel warm to the touch; in fact, a bear- 
ing is all right as long as the hand can be 
borne upon it even momentarily. The 
oil coming from the bearings should be 
preferably about 120 degrees Fahrenheit 
and never exceed 160 degrees. 

It should generally be seen that the 
oil-cooling coil is effective in keeping the 
Sometimes the cooling water 
deposits mud on the cooling surface, as 
well as the oil depositing a vaseline-like 
substance, which interferes with the 
cooling effect. The bearing may become 
unduly heated because of this, when the 
coil should be taken out at the first op- 
portunity and cleaned on the outside and 
blown out by steam on the inside, if this 
latter is possible. If this not re- 
duce the temperature, either the oil has 
been in use too long without being fil- 
tered, or the quality of the oil is not good. 

Should a bearing give trouble, the first 
symptom will-be burning oil which will 
smoke and give off dense white fumes 
which very readily and 
smelled. However, trouble with the bear- 
ings is one of the most unlikely things to 
be encountered, and, if it occurs, it is due 


oil cool. 


does 


can be seen 


to some radical cause, such as the bear- 
ings being pinched by their caps, or grit 
and foreign matter being allowed to get 
into the oil. 

If a bearing gets hot, be assured that 
there is some very radical cause for it 
which should be immediately discovered 
and removed. Never, under any circum- 
stances, imagine that you can nurse a 
bearing, that has heated, into good be- 
havior. Turbine bearings are either all 
rigit or all wrong. 
Way measures. 

The oil strainer 
casionally taken 
cleaned, 


There are no half- 


also’ be 
thoroughly 
per- 


should 
apart and 
operation may be 


oc- 


which 
formed, if necessary, while the turbine is 
in operation. The should be 
cleaned by being removed from their case 
and thoroughly blown out with steam. 
In the case of a new machine, this may 
have to be done every two or three hours. 


screens 


In course of time, this need only be re- 
peated perhaps once a week. The amount 
of dirt found will be an indication of the 
frequency with which this cleaning is nec- 
essary 

The proper water pressure, about five 
Pounds per square inch, must be main- 
tained at the glands. Any failure of this 
will mean that there is some big leak in 


the piping, or that the water is not -flow- 
Ing properly. 
The pilot valve must be working freely, 


Causing but little kick on the governor, 
and hould be lubricated from time to 
time with good oil. 

Should it become necessary, while op- 
erating, to shut down the condenser and 
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change over to noncondensing operation, 
particular care should be observed that 
the change is not made too suddenly to 
noncondensing, as all the low-pressure sec- 
tions of the turbine must be raised to‘a 
much higher temperature. While this 
may not cause an accident, it is well to 
avoid the stresses which necessarily re- 
sult from the sudden change of tempera- 
ture. The same course, do 
not hold good in changing from noncon- 
densing to condensing. 


reasons, of 


SHUTTING Down 

When shutting down the turbine the 
load may be taken off before closing the 
throttle; or, as in the case of a generator 
operating on an load, the 
throttle may be closed first, allowing the 
load to act as a brake, bringing the tur- 
bine to rest quickly. 


independent 


In most cases, how- 
ever, the former method will have to be 
used, as the turbine generally will have 
been operating in parallel with one or 
more other generators. When this is the 
case, partially close the throttle just be- 
fore the load is to be thrown off, and if 
the turbine is to run without load for 
some time, shut off the steam almost en- 
tirely in order to prevent any chance of 
the turbine running away. There is no 
danger of this unless the main valve has 
been damaged by the water when wet 
steam has been used, or held open by 
some foreign substance, when, in either 
case, there may be sufficient leakage to 
run the turbine above speed while run- 
ning light. At the same time, danger is 
well guarded against by the automatic 
stop valve, but it is always well to avoid 
a possible danger. 

As the throttle is shut, stop 
the condenser, or, in the case where one 


soon as 


condenser is used for two or more tur- 
bines, close the valve 
bine and the condenser. 


tur- 
the 
This 
the 
Still 
more time may be saved by leaving the 
field current on the generater. 

Care should be taken, whén the vacuum 
falls and the turbine slows down, to see 
that the water is shut off from the glands 


the 
Also open 
drains from the steam strainer, etc. 

will considerably 


between 


time 
turbine requires to come to rest. 


reduce the 


for fear it may leak out to such an ex- 
teut as to let the water into the bearings 
and impair the lubricating qualities of the 
oil, 


INSPECTION 

At regular intervals thorough inspec- 
tion should be made of all parts of the 
turbine. As often as it appears neces- 
sary from the temperature of the oil, 
depending on the quality of the oil and 
the use of the the 
cooling coil and clean it both on the in- 
side and outside as previously directed; 
also clean out the chamber in which it is 
kept. Put in a fresh supply of oil. This 


turbine, remove oil- 


y ) 


need not necessarily be new, 6but may be 
oil that has been in use before but has 
been filtered. We recommend that an oil 
filter be kept for this purpose. Entirely 
new oil need only be put into the turbine 
when the old oil shows marked deteriora- 
tion. With a first-class oil this will prob- 
ably be a very infrequent necessity, as 
some new oil has to be put in from time 
to time to make up the losses from leak- 
age and waste. 

Clean strainer, blowing 
steam through the wire gauze to remove 
any accumulation of 


out the oil 


dirt. Every six 
months to a year take off the bearing 
covers, the take 
clean thoroughly. 
Even the best oil will deposit more or 
solid matter hot surfaces in 
time, which will tend to prevent the free 
circulation of the oil through the bear 
ings and effectively stop the cushioning 

Take the 
valves and. clean 
thoroughly, seeing that all parts are in 
good working order. 


remove 
apart 


bearings, and 


them and out 


less 


upon 


effect on the bearings. 
main and 


apart 
secondary 


Clean and inspect 
the governor and the valve gear, wiping 
out any accumulation of oil and dirt that 
may appear. Be clean out the 
drains from the glands so that any water 
that may out of them will run off 
freely and will not get into the bearings. 

At the end of the first three months. 
and after that about once a year, take off 
the cylinder and remove the 
spindle. When the turbine is first started 
up, there is 


sure to 


pass 


cover 
very apt to be considerable 
foreign matter come over in the steam, 
such as balls of red lead or small pieces 
of gasket too small to be stopped by the 
strainer. These get into the guide blades 
in the cylinder and quite effectively stop 
them up. Therefore, the 
be gone over very carefully, and any such 
additional accumulation 


blades should 

Ex 
amine the glands and equilibrium ports 
for any dirt or broken parts. Particu- 
larly examine the glands for any deposit 
of scale. 


removed, 


All the scale should be chipped 
off the gland parts, as, besides preventing 
the glands from properly packing, this ac 
cumulation will cause mechanical contact 
and perhaps cause vibration of the ma- 
chine due to lack of freedom of the parts. 
The amount of scale found after the first 


few inspections will be an indication of 


how frequently the cleaning shouid he 
done. As is discussed later, any water 
that is unsuitable for boiler feed should 


not be used in the glands. 

In re-assembling the spindle and cover 
must be taken that no 
blades are damaged and that nothing gets 
into the Nearly all the damage 
that has been done to blades has resu'ted 


very great care 


blades. 
from carelessness in this respect; in fact 


it is impossible to be too careful. 
ticular care is 


Par 
also to be taken in as- 
sembling all the parts and in handling 


them, as slight injury may cause serious 
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trouble. In no case should a damaged 
part be put back until the injury has been 
repaired. 

If for any reason damaged blades can- 
not be repaired at the time, they can be 
easily removed and the turbine run again 
without them until it is convenient to put 
in new ones; in fact, machines have been 
run at full load with only three-quarters 
of the total number of blades. In such 
an event remove the corresponding sta- 
tionary blades as well as the moving 
blades, so as not to disturb the balance of 
the end thrust. 


CONDITIONS CONDUCIVE TO SUCCESSFUL 
OPERATION 


In the operation of the turbine the con- 
ditions of the steam, both live and ex- 
haust, play a very important part. It has 
been found by expensive experimenting 
that moisture in the steam has a very de- 
cided effect on the economy of operation ; 
or considerably more so than in the case 
of the reciprocating engine. In the latter 
engine, 2 per cent. of moisture will mean 
very close to 2 per cent. increase in the 
amount of water supplied to the engine 
for a given power. On the other hand, 
in the turbine 2 per cent. moisture will 
cause an addition of more nearly 4 per 
cent. It is therefore readily seen that 
the drier the entering steam, the better 
will be the appearance of the coal bill. 

By judicious use of first-class sepa- 
rators in connection with a suitable drain- 
Holly system 


ing system, such as the 
separated 


which returns the moisture 
from the steam, back to the boilers, a high 
degree of quality may be obtained at the 
turbine with practically no extra expense 
during operation. Frequent attention 
should be given the separators and traps 
to insure their proper operation. The 
quality of the steam may be determined 
from time to time by the use of a throt- 
tling calorimeter. Dry steam, to a great 
extent, depends upon the good and ju- 
dicious design of steam piping. 

Superheated steam is of great value 
where it can be produced economically. 
as even a slight degree insures the bene- 
fits to be derived from the use of dry 
steam. The higher superheats have been 
found to increase the economy to 2 con- 
siderable extent. 

When superheat of a high degree (190 
degrees Fahrenheit or above) is used 
special care must be exercised to prevent 
a sudden rise of the superheat of any 
amount. The greatest source of trouble 
in this respect is when a sudden demand 
is made for a large increase in the 
amount of steam used by the engine, as 
when the turbine is started up and the 
superheater has been in operation for 
some time before, the full load is sud- 


denly thrown on. -It will be readily seen 


that with the turbine running light and 
the superheater operating, there is a very 
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small amount of steam passing through; 
in fact, practically none, and this may 
become very highly heated in the super- 
heater, but loses nearly all its superheat 
in passing slowly to the turbine; then, 
when a sudden demand is made, this 
very high temperature steam is drawn 
into the turbine. This may usually be 
guarded against, where a separately fired 
superheater is used, by keeping the fire 
low until the load comes on, or in the 
case where the superheater is part of the 
boiler, by either not starting up the 
superheater until after load comes on or 
else keeping the superheat down by mix- 
ing saturated steam with that which has 
been superheated. After the plant has 
been started up there is little danger from 
this source, but such precautions should 
be taken as seem best in the particular 
cases. 

Taking up the exhaust end of the tur- 
bine, we have a much more striking de- 
parture from the conditions familiar in 
the reciprocating engine. Due to the 
limits imposed upon the volume of the 
cylinder of the engine, any increase in 
the vacuum over 23 or 24 inches, in the 
case, for instance, of a compound-con- 
densing engine, has very little, if any, 
effect on the economy of the engine 
With the turbine, on the other hand, any 
increase of vacuum, even up to the high- 
est limits, increases the economy to a 
very considerable extent and, moreover, 
the higher the vacuum the greater will 
be the increase in the economy for a given 
addition to the vacuum. Thus, raising 
the vacuum from 27 to 28 inches has a 
greater effect than from 23 to 24 inches 
For this reason the’ engineer will readily 
perceive the great desirability of main- 


taining the vacuum at the highest possible * 


point consistent with the satisfactory and 
econvmical operation of the condenser. 

The exhaust pipe should always be 
carried downward to the condenser when 
possible, to keep the water from backing 
up from the condenser into the turbine. 
If the condenser must be located above 
the turbine, then the pipe should be car- 
ried first downward and then upward in 
a U form, in the manner of the familiar 
“entrainer,” which will be found effec- 
tively to prevent water getting back when 
the turbine is operating. 


CONDENSERS 


As has been previously pointed out, the 
successful and satisfactory operation of 
the turbine depends very largely on the 
condenser. With the reciprocating en- 
gine, if the condenser will give 25 inches 
vacuum, it is considered fairly good, and 
it is allowed to run along by itself until 
the vacuum drops to somewhere below 20 
inches, when it is completely gone over, 
and in many cases practically rebuilt and 
the vacuum brought hack to the original 


25 inches. It has been seen that this sort 
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of practice will never do in the case of 
the turbine condenser and, unless the 
vacuum can be regularly maintained at 27 
or 28 inches, the condenser is not doing 
as well as it ought to do, or it is not of 
the proper type, unless perhaps the tem- 


perature and the quantity of cooling 
water available render a higher vacuum 
unattainable. 

On account of the great purity of the 
condensed steam from the turbine and its 
peculiar availability for boiler feed (there 
being no oil of any kind mixed with it to 
injure the boilers), the surface condenser 
is very desirable in connection with the 
turbine. It further recommends itself by 
reason of the high vacuum obtainable. 

Where a condenser system capable of 
the highest vacuum is installed, the need 
of utilizing it to its utmost capacity can 
hardly be emphasized too strongly. <A 
high vacuum will, of course, mean 
special care and attention, and continual 
vigilance for air leaks in the exhaust pip 
ing, which will, however, be fully paid 
for by the great increase in economy. 

It must not be inferred that a_ high 
vacuum is essential to successful opera- 
tion of this type of turbine, for excellent 
performance both in the matter of steam 
operation is obtained 
The choice of a 


consumption and 
with inferior vacuum. 
condenser, however, is a matter of special 
engineering and is hardly within the 
province of this article. 


OILs 


There are several oils on the market 
that are suitable for the purpose of the 
turbine oiling system, but great care must 
be exercised in their selection. In the 
first place, the oil must be pure mineral. 
unadulterated with either animal or vege- 
table oils, and must have been washed 
free from acid. Certain brands of oil 
require the use of sulphuric acid in their 
manufacture and are very apt to contain 
varying degrees of free acid in the fin- 
ished product. A sample from one lot 
may have almost no acid, while that from 
another lot may contain a dangerous 
amount. 

Mineral oils that have been adulterated, 
when heated up, will partially decompose 
forming acid. These oils may be very 
good lubricants when first put into use 
but after awhile they lose all their good 
qualities and become very harmful to the 
machine by eating the journals in which 
they are used. These oils must be very 
carefully avoided in the turbine, as 
cheapness of their first cost will in no 
way pay for the damage they may do 
A very good and simple way to test for 
such adulterations is to shake up a quan- 
tity of the oil in a test tube with a solu- 
tion of borax and water. If there is any 
animal or vegetable adulterant present 
it will appear as a white milk-like enil- 
sion which will separate out when allowed 
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to stand. The pure mineral oil will ap- 
pear at the top as a clear liquid and the 
excess of the borax solution at the bot- 
rom, the emulsion being in between. A 
number of oils also contain a considerable 
amount of paraffin which is deposited in 
the oil-cooling coil, preventing the oil 
from being cooled properly, and in the 
pipes and bearings, choking the oil pas- 
sages and preventing the proper circula- 
tion of the oil and cushioning effect in 
the bearing tubes. This is not entirely a 
prohibitive drawback, the chief objection 
being that it necessitates quife frequently 
cleaning the cooling coil, and the oil 
piping and bearings. 

Some high-class mineral oils of high 
viscosity are inclined to emulsify with 
water, which emulsion appears as a jelly- 
It might be added that 
high-grade oils having a high viscosity 
might not be the most suitable for tur- 


like substance. 


bine use. 

Since the consumption of oil in a tur- 
bine is so very small, being practically 
due only to leakage or spilling, the price 
paid for it should therefore be of sec- 
ondary importance, the prime considera- 
tion being its suitability for the purpose. 

In some cases a central gravity system 
will be employed, instead of the oil sys- 
tem furnished with the turbine, which, 
of course, will be a special consideration. 

For large installations a central gravity 
oiling system has much to recommend it, 
but as it performs such an important func- 
tion in the power plant and its failure 
would be the cause of so much damage, 
every detail in connection with it should 
be most carefully thought out, and de- 
signed with a view that under no com- 
bination of circumstances would it be 
possible for the system to become in- 
operative. One of the great advantages 
of such a system is that it can be designed 
to contain very large quantities of oil in 
thus the oil will have 
quite a long rest between the times of its 


the settling tanks; 


being used in the turbine, which seems to 
be very helpful in extending the life of 
the oil. Where the oil can have a long 
rest for settling, an inferior grade of 
oil may be used, providing, however, that 
it is absolutely free of acid. 





The immediate lesson to be learned 
from the Denver explosion is to be par- 
ticularly vigilant about a boiler which has 
been laid off, to exercise unusual care when 
any interruption to usual and ordinary 
service is in progress and not to open a 
big valve between a boiler and the main 
When there is a material difference in the 
Pressure existing between them. 





A good stoker or furnace poorly set 
is of less value than a poor stoker or 
ltrnace well set. Good installation of 
furnace equipment is necessary for smoke 
Prevention. 
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Calculating Pipe Lengths 


Dixon 


Pipe fitting stands out quite prominently 
among the manifold duties of engineers 
in charge of plants of small or medium 
capacity, where all the repair and op- 
erating functions are usuaily in the hands 
of one or two men; and for that matter, 
it is likewise a job that very frequently 
concerns the operating engineer in larger 


plants. A serviceable job of pipe fitting, 
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FIG, I 


aside from the proper adaptation of the 
general layout or design of the work to 
the purpose in view, is largely a matter 
of correct measurements in the first place, 
and good judgment in putting the parts 
together and making up the joints in the 
second place. The acquirement of skill 
in both of these essentials to good work- 
manship, as in any other mechanical oc- 
cupation, is primarily a matter of experi- 
ence and practice. 

There is one feature of pipe work, 
however, that frequently offers a snag to 
the smooth progress of the engineer en- 
gaged in the installation of new ap 
paratus, or the repair or alteration of old 
pipe lines, and this is the running off of 
a branch, or lead, from a line at an angle 
of 45 degrees. Very often the man who 
has this work to do will endeavor to 











FIG. 2.. 


find the diagonal dimension involved by 
direct measurement, guessing at the angle 
as near as he can, with the almost in- 
variable result of an error. Others, again, 
employ a graphical method. Thus, for ex- 
ample, suppose the length of a diagonal 
piece to connect the two parallel lines in 
Fig. t is to be ascertained; then by meas- 
uring the distance between the parallels, 
as 4 B, and taking this measurement as 
the length of each arm of an isosceles 


IO! 


right-angled triangle, the length of the 
diagonal will be given accurately by the 
base. The principal drawback to the 
convenient use of this method, however, 
lies in the fact that the diagram must 
be drawn with great precision, particularly 
if the dimensions are large, and it may 
frequently happen that local restrictions 
or lack of proper facilities will hamper 
the work and render an accurate layout 
of the diagram extremely difficult. 

In such cases, or for that matter, in 
any case, the easiest, quickest, and gen- 
erally the most precise method, is to 
measure the perpendicular distance be- 
tween the line from which the diagonal 
branch is to be run, and the point in 
which it is to terminate, and then to 
multiply this distance by 1.42. 

For example, suppose it is desired to 
branch off at an angle of 45 degrees from 
the point Y in the line of pipe marked 4 
in Fig. 2, and to connect to another pipe 
line B, located at some distance from the 
point VY and at right angles to «1. Here, 
the problem of finding the length of the 
diagonal N JY is simply a matter of 
measuring the distance from Y to the 
wall running parallel to 2B, deducting 
therefrom the distance between the axis 
of pipe B and the wall, and multiplying 
Thus, if the dis- 
tance from NX to the wall is &895¢ inches, 


the remainder by 1.42. 


and the space between the wall and the 

pipe line B is 534 inches, then the length 

of the diagonal Y J) from center to 

center of the 45 degree elbow is, 
(80.625 5:75) X 1.42 119.1, 

or say, 9 feet 11'¢ inches. 

Anyone who can manipulate decimals 
can use this method. The constant 1.42 
is an approximation of the secant of 45 de- 
grees, but sufficiently accurate for the 
ordinary purposes of pipe fitting, where 
approximations as close as 1/16 inch are 
usually regarded as the. ultimate limit 
of precise measurement; but if anyone 
is desirous of ultra refinement in his pipe 
measurements, here is the value correct 
to six decimal places, 1.414213. 





In Illinois about half the washeries pass 
their coal over screens with round open- 
ings, and size and number it as follows: 

No. 1, coal passing through 3-inch screen 
and over 134-inch screen. 

No. 2, coal passing through 134-inch 
screen and over f-inch screen. 

No. 3, coal passing through  1-inch 
screen and over 34-inch screen. 

No. 4, coal passing through 34-inch 
screen and over 44-inch screen. 

No. 5, coal passing through ™%-inch 
screen. 





To make an oil chain in a hanger-box 
run, put a center-punch marl on the shaft 
where the chain tracks. The chain channel 
should also be freed from sharp corners 
and the small ends of the links should 
point in the direction of rotation. 
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Don’t Bother About the Style, but Write Just What You Think, 
Know or Want to Know About Your Work, and Help Each Other 








Terry vs. Curtis Turbine 


In the June 290 number of PowrER AND 
Tue ENGINEER, was published Mr. Bur- 
leigh’s contribution to the discussion of 
George A. Orrok’s paper on “Small Steam 
Turbines.” In regard to this discussion, 
Mr. Burleigh referred to the Terry curve, 
lig. 25, and stated that the steam con- 
sumption obtained is 44 pounds per brake 
horsepower, with a speed of 2350 revolu- 
tions per minute. Under the same condi- 
tions excepting speed, Fig. 28, the Curtis 
test is given as 40 pounds, but at 2400 


revolutions per minute. The Curtis test 


Pounds of Water per B.H.P. 
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Revolutions per Minute 


A COMPARISON OF TESTS REDUCED 


is on a wheel 25'4 inches in diameter, 

y has a wheel of 2-feet 
diameter. Bringing these to the same 
peripheral velocity, we get the Curtis 
speed to be 2400 as against the Terry 
speed of 2210. In the writer's contribu- 
tion to the discussion on this paper, the 


whereas the Terr 


accompanying curve was published, which 
shows that the Curtis turbine is slightly 
better at 2225 revolutions per minute, but 
worse at 1700 revolutions per minute. Or, 
in other words, the difference is so slight 
as to be negligible. 

Mr. Burleigh goes on to state that the 
Curtis turbine when run at its designed 
speed of 3600 revolutions per minute, is 
42 per cent. more efficient than the Terry 
at 2350 revolutions per minute. Assum- 
ing all the while that the 2350 revolutions 





WE PAY FOR USEFUL 





per minute of the Terry were the speed 
at which maximum efficiency would be ob- 
tainable, which, on the face of it, is 
absurd in the writer's opinion, and the 
only direct comparison that can be made 
is under the same working conditions and 
at the same speed. Moreover, it should 
be pointed out that the tests carried out 
on the Terry turbine were made at the 
works of the Westinghouse Machine Com- 
pany without any representative of the 
Terry Company being present, and the 
figures are without corrections, whereas 
the Curtis tests specifically state that these 
tests are “corrected to” the given operat- 


iug conditions. The Terry turbine in 
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TO THE SAME WHEEL VELOCITY 


question was not designed for 150 pounds, 
but designed to operate at 100 pounds, so 
that the proportions of the machine are 
not conducive to the maximum possible 
efficiency. 

It is difficult to understand Mr. Bur- 
remark, “With apologies to the 
public who found it necessary to operate 
pumps and of the 
turbine. Why is it that our most uptodate 


leigh’s 


blowers” by means 


plants at the present time are installing 
turbines for such purposes as boiler-feed 


pumps, blowers, etc., when there are still 
reciprocating engines or 
bought ? 

The Terry turbine is not, as a rule, 
fitted with an emergency governor. The 


main governor in the Terry turbine is 
fitted direct to the turbine shaft in the 





“sane position 


motors to be 


IDEAS 


that the emergency gov- 
ernor is fitted to a Curtis turbine, and if 
the regulating governor of a Terry tur- 
bine is likely to go out of order in this 
position, why is the emergency governor 
on the Curtis turbine not likely to do the 
same? The worst that can happen to a 
governor of this kind is the spring break- 
ing, which would immediately close the 
valve. If the valve begins to stick during 
the operation of the machine, this becomes 
at once apparent as the sticking will be 
evidenced by the valve remaining closed, 
as there is no pull back on the governor 
rod, so that the chances of this valve 
sticking and this sticking being overlooked 
by the operating engineer is so remote 
that in the designer’s opinion an emer- 
gency governor is an additional complica- 
tion and unnecessary luxury. Small tur- 
bines are operated in the majority of cases 
by inexperienced engineers and in most 
cases by unskilled labor, so the less there 
is on the machine consistent with absolute 
reliability, the more popular the machine 
becomes. Incidentally, of the 160 Terry 
turbines in operation, the manufacturers 
have yet to have the experience of one 
going to pieces. In larger machines, and 
where specifically specified, the emergency 
governors are fitted, but for the ordinary 
commercial run of small machines, the 
writer believes it has yet to be proved a 
necessity. 


W. J. A. Lonpon. 








Repairing Pump Rods 


The water end of a steam-pump rod is 
generally the first to show signs of wear, 
due to grit, pipe scale, or other foreign 
substance lodging in the rod packing, or 
to improper use of packing. If the scor- 
ing is slight the rod can usually be dressed 
down, but further wear would probably 
necessitate renewal. 

A worn rod can be restored by turning 
it down until it will just drive into the 
nearest-size brass tubing, and the tubing 
then turned off until it finishes up to the 
original diameter of the rod. The rod 
thus finished will really be better than 
new, as it will be rust-proof and if again 
scored, the bronze tube can be removed 
and another piece substituted. The steam 
end can also be treated in the same wa) 

Lewis C. ReyNoLps. 

Willard, N. Y. 
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Setting Piston Valves 


I would like a rule by which the ec- 
centrics and piston valves may be properly 
adjusted for the indirect motion on a 
hoisting engine. There are two drums 
which work together or independtly. 

B. Haas. 


Beaverdale, Penn. 





Condenser Tube Alterations 


I received a letter some time ago stating 
that the pumps at a certain station were 
giving a great deal of trouble, and I was 
asked to go and try to straighten things 
out. The plant contained two duplex, 
triple, tandem compound direct-pressure 
pumping engines of three million gallons 
capacity per twenty-four hours, pumping 
against a head of 125 pounds. These 
pumps were operated condensing, being 
equipped with the Worthington surface 
condenser, which forms part of the supply 
pipe to the water cylinders. At times 
during the day there would be consider- 
able demand for water, which would in- 
crease the speed of the pump sometimes 
from 30 to 40 per cent. over its rated 
capacity, when the pump would pound 
badly at-each end of the stroke. Closing 
the cushion and equalizing or cross-ex- 
haust valves had no effect on the pump’s 
pounding, and after the piston heads 
found the contact stroke three or four 
times it would be necessary to throttle the 
pump down. : 

It took me some time to find out just 
where the trouble was, but I finally de- 
cided that the pump was not getting 
enough water and that perhaps the con 
densing arrangement shown in the sketch 
had something to do with it. The ques- 
tion that then presented itself to me was 
how to take out some of the tubes with- 
out injuring the condensing ability of the 
condenser. I tried the temperature of the 
discharge water from the air pump con- 
nected with the pump that was in 
service, and found that it was very cold, 
something like 47 degrees Fahrenheit. I 
figured that by plugging a number of the 
tubes in the condenser I could increase 
the temperature of this discharge water 
to, say, 100 degrees, and still be able to 
maintain a good vacuum. At the time I 
was making this alteration there was but 
22 inches being maintained in the con- 
denser. I procured some pine plugs and 
for the first test plugged but 15 of the 
tubes. This increased the temperature of 
the discharge water to about 69 degrees 
Fahrenheit. I then plugged 25 more tubes, 
Which brought the temperature of the dis- 
charge water up to 100 degrees Fahren- 
heit. TI calculated that, with the fluctua- 
tions of speed of the pump at times, when 
Tunning at any overload the pump could 
handle, it would not increase the tempera- 
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ture of the discharge water above 150 de- 
grees, at which temperature 221% inches 


of vacuum could easily be 


maintained. 
Further to guard against any heating of 
the condenser, I put a ™%-inch water line 
into the exhaust-steam line leading from 
the large pump to the condenser (not 
shown). This proved a great help at 
all times, especially when the pump was 
overloaded. After plugging up some 4o 
of the tubes and running the pump for 
two or three days, | was convinced that 
many tubes could be taken out of the con- 
denser without interfering with its 
working. 

I took out the tubes shown at F, leav- 
ing those remaining shown at FE. I did 
not take out as many tubes as I had 
plugged, allowing for the difference in 
the temperature of the cooling water pass- 
ing around the tubes during the different 
seasons of the year. If I wished to cut 
out any more from the 31 remaining tubes, 
I could plug them during the winter. 
In taking out the tubes I removed those 
that most directly obstructed the flow of 
the water through the condenser, and it 
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keep the valves in the air pump sealed at 
all times and under all conditions. The 
hand of the vacuum gage would not vary 
14 inch for days at a time, no matter what 
the load was on the large pump, 27 inches 
and 28 inches being the vacuum main- 
tained. 

After I had concluded to take out the 
tubes, my next move was to figure out 
some way of filling the holes in the head. 
Blank washers, made of 3/16-inch thick 
vulcanized fiber, were made with a solid 
punch and die. It required two of these 
washers or blanks, liberally covered with 
red lead mixed in a good quality of 
varnish to the consistency of very soft 
putty. In the sketch at 1, is shown a 
sectional view of the head of the con 
denser, C is the gland nut, and at D are 
shown the two fiber washers in position, 
The dotted lines at B, show how the tubes 
were fitted into the head originally 
alterations not only 


These 
mereased the effi 
ciency of the pump; but by increasing 
the ‘temperature of the discharge from the 
air pumps, increased the efficiency of 


the open heater which had been con 
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CONDENSER-TUBE ALTERATIONS 


made a remarkable difference in the 
working of the pump. After | had taken 
out the tubes. the vacuum maintained was 
poor, never exceeding 22 inches and most 
of the time much less, and never constant 
at any time. When there was condensa- 
tion enough passing through the air pump 
to seal its valves, the vacuum would oc- 
casionally pull down to 23% inches, and 
after remaining there for a few minutes, 
drop back to 20 or 21 inches, sometimes 
as low as 18 inches. 

This caused a great unevenness in the 
regulation of the pump, and also resulted 
in a very irregular line on the “water- 
pressure chart. The putting of the 44-inch 
water line on the exhaust pipe entering 
the condenser, and with this valve “just 
cracked,” sufficient 


furnished water to 


demned as of practically no use what 
ever. 

Prior to the change the water entering 
the supply pipe to the boiler-feed pump 
had never exceeded a temperature of 152 
degrees Fahrenheit, and after the change 
was made, it was frequently necessary to 
put cold water into the heater to get the 
pump to handle the water therefrom, thus 
proving that the water m the heater 
reached a temperature of 212 degrees or 
more. After some few rearrangments of 
the back-pressure valve on the exhaust 
line from the auxiliaries to the heater, 
the water in the heater was kept at from 
201 to 208 degrees with no trouble, and 
the feed pumps would handle it nicely. 

C. W. DuNtap. 


Depew, N. Y. 
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Improving a Paul Heating System 


The illustration represents the apparatus 
used on the Paul system of exhaust-steam 
circulation for heating and drying. I 
started in last fall to such a 
system which had got into disrepute. Dur- 
ing previous winters it had been necessary 
to maintain about 15 pounds pressure to 
fill the radiators with steam. I found I 
was unable to get any vacuum on the air 
lines, due mostly to faulty setting of the 
air valves and imperfect valves. I put 
in an order for some new valves and as 
this is a municipally owned plant they 
were so long in coming that something 
had to be done. I put in the two %-inch 
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in reducing the amount of deposit in boil- 
he set to work to utilize it at our 
plant. 

The principle of Clark’s process con- 
sists in adding caustic lime to the hard 
water, and this absorbing the carbonic- 


ers, 


acid gas from the bicarbonate of lime in 


the water changes it into the insoluble 
carbonate, which can then be filtered out 
or given time to settle to the bottom of 
the tank, the clear water then being de- 


canted off from the top. 


The action stated in the form of a 
chemical equation is: 
Ca (HCO,)2 + Ca (OH)2 — 2 CaCO, + 2H,0. 


Calcium bicarbonate + slaked lime = 2 Calcium 


Carbonate + 2 Water. 
This method will deal effectively with 
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IMPROVING 


cold-water injection pipes shown at the 
top of the sketch, with the result that the 
vacuum immediately went up to 17 inches 
and we were able all last winter to heat 
the buildings with 3 pounds pressure. 
W. T. MEINZER. 
Brooklyn, N. Y. 





Unscientific Water Softening 


In a small electric-lighting station in 
which I was employed some years ago 
as a chief engineer the then chief as- 


sistant was a rule-of-thumb man, without 


any theoretical knowledge whatever. 


Having heard of the “Clark” process for 
softening water, and its beneficial effects 


A PAUL 


HEATING SYSTEM 


temporary hardness, whether due to bi- 
carbonate of lime or magnesia, but not 
with the permanent hardness. 

The water in this case contained a large 
amount of calcium sulphate, which formed 
a hard scale in the boiler, and this, of 


course, would not be prevented by the- 
use of caustic lime. 
The boilers were 30x8  Lancashires. 


There were three, two being in use and 
one reserved for cleaning and repairs. 

It was usual to lay off each boiler, after 
months’ work, for cleaning pur- 
poses, and at the time our engineer began 


two 


y 4 


his experiments, No. 2 boiler had just 
been cleaned and put in service, and No. 
t boiler should have been laid off within 


a week or two. 
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The station ran noncondensing, and the 
water supply was taken from the town 
mains, which fed into a large storage 
tank, from which the water gravitated 
to the feed pumps. 

There a small tank the 
boiler house, capable of holding about 1000 
gallons, and this was used to catch the 
return water from the steam traps, 
Water could also be taken from the large 
tank, and a connection to the feed-pump 
suction main enabled it to be pumped out 


was also in 


etc. 


when required. 
Our expert (?) 
getting in a stock of caustic lime, and his 
modus operandi was to order the stoker 
to put a few buckets of lime into the small 
tank at intervals and pump ‘it straight into 


began operations by 


the boilers. 

This went on for weeks, and No. 1 boil- 
er, which should have come off for clean- 
ing, was kept steaming as the chief as- 
sistant was confident that no more scale 
was being formed. 

The crisis came one Saturday evening, 
at the time of the of the 
week, when I was on duty with only one 


heaviest load 
stoker and an engine driver. 

It was my practice to go into the boil- 
er frequently and see the water 
gages blown through, check the hight of 
water in each boiler and have a general 
look around. On this particular evening, 
about a quarter of an hour after I had 
made a tour of inspection, the stoker came 


room 


flying into the engine room, with a face 
white and that the 
furnace crowns of No. 1 boiler were col- 


as as a sheet, said 


lapsing. ; 

I at once’ went to investigate, and on 
opening the furnace door saw a_ large 
bulge on each furnace crown. The water 
was at its proper level in the boiler, and | 
knew it had not been low during the 
shift. 

I could not possibly take the boiler out 
until the peak load went off, without put- 
ting the town in the dark, and the spare 
boiler would take some hours to get 
ready. 

I came to the conclusion that the trouble 
was due to scale, which had allowed the 
pilates to get overheated, and I 
that, the plates having bulged, the scale 
had cracked away and allowed the water 
to cool them, and IT decided to run on 
long as there was no sign of further bulg- 


argued 


as 


ing. 

My 
scale and the cooling of the plates proved 
correct, otherwise I should not now be in 
a position to relate my experience. 

The said after it was all 
that he would not the same 
again, if he lost situations 
would rather starve death than 
blown to pieces. f 

T had the boiler shut down as soon as 
the peak was over, discharging the storag« 
battery to expedite matters, and the spare 
boiler was run in time for the next 
peak load. 


theory as to the cracking of the 


over, 
thing 
and 


be 


stoker 
face 

twenty 

to 


up 
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On opening the boiler we found it very 
badly scaled, and the wonder was that a 
larger area of the furnace crowns did not 
collapse. The cause of the trouble was 
never laid at the door of the chief as- 
sistant, but water-softening experiments 
were discontinued soon after. 

A. W. Empson. 

London, England. 





Oil for Pump Govemor Diaphragm 





On taking hold of the job which I now 
have, I found two fire pumps equipped 
with governors which did not give satis- 
faction. In fact, other employees told me 
that men from the factory had been unable 
to do anything with them. 

After studying a sectional view of the 
governor, | was not disposed to blame the 
men. The diaphragm controlling the pilot 
valve of the regulator is situated over a 
chamber filled with live steam on its way 
to the pump and consequently the water 
intended to convey the pressure to the 
diaphragm is kept constantly boiling, 
creating an over pressure and depositing 
the solids in the water on the diaphragm. 

On taking the valve apart, I found the 
parts referred to baked solid with. lime, 
ete. After thoroughly cleaning, oiling, 
putting in a new diaphragm and blowing 
out the pipe leading from the pressure to 
be regulated, I arranged a trap in the 
pipe with tees and a filling plug and filled 
this with cylinder oil, this preventing the 
water reaching the diaphragm. I turned 
on the valves and started up and have 
had no trouble since. 

. W. T. MEINzeEr. 

Brooklyn, N. Y. 





Piston Packing 





I was once called to examine two old 
engines of the Corliss type, one of 50 
horsepower and one of 80 horsepower. 
They seemed to have an enormous steam 
consumption, considering the amount of 
work they were doing. We took off the 
cylinder head to examine the piston and 
found that the packing was of the steam- 
adjustment variety, in which the rings de- 
pended upon the pressure of steam to set 
them out. We also found that both of 
the cylinders were bell-shaped or larger 
on the ends than in the center. 


This, in my mind, was caused by the 
action of the rings being set out by the 
pressure. For instance, suppose an en- 


gine is cutting off at one-third stroke and 
runs this way for quite a long time. When 
the steam is cut off the pressure in the 
cylinder naturally reduces as the piston 
travels toward the end of the stroke, thus 
réducing the expanding pressure exerted 
on the packing. This causes the cylinder 
to wear, as shown in the cut. Now, sup- 
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pose after a time this same automatic 
engine is called upon, owing to a reduced 
load, to cut off at one-fourth stroke or 
less. The pressure begins to decrease as 
formerly, but with the exception that the 
pressure is reduced at an earlier point 
than before, and the cylinder having worn 
to suit the old point of cutoff meets with 
new conditions. The rings are not car- 
ried out to the cylinder walls as formerly, 
which allows the steam to blow through, 
thus losing a large percentage of the ex- 
pansion of the steam contained in the 
cylinder and allowing it to blow over the 
rings and out through the exhaust. There 
is a certain amount of expansion to the 
rings themselves to be followed up, but 
the amount is limited and owing to wear 
will gradually grow less. After they have 
reached this condition it is impossible to 
do any peening out with these rings, and 
any attempt to do so would result disas- 











[0 


105 


causing a disagreeable pound. The 
superiority of this kind of packing lies in 
the fact that being set out by springs, the 
pressure is uniform the entire length of 
the cylinder, thus distributing the wear 
evenly the entire length of the stroke. 
Also, the packing is kept constantly in 
contact with the walls of the cylinder, 
thus keeping it steam-tight at all times 
and under all conditions. 
Cuartes H. TAytor. 
Bridgeport, Conn. 





An Engine Wreck 





On dropping into an engine room the 
other day I saw the results of a peculiar 
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accident caused by water backing up 
from an open heater into the engine 
cylinder. 
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trously, as they are constructed of cast 
iron; also, owing to the direction of the 
pressure of the steam, these rings are very 
liable to wear sidewise, thus in time caus- 
ing quite a noisy piston, for which there 
is no remedy except a new junk ring or 
new steam rings. This is not so with a 
sectional packing or even the old split- 
ring variety, as these can be peened out 
to a certain extent and if loose sidewise 
the piston can be put in a lathe and faced 
off until a working fit is obtained. If it 
is not desirable to face off the piston, the 
follower plate can be recessed to accom- 
plish the same result. 

We calipered the cylinder and found it 
was 3/16 inch smaller in the center than 
at each end. We rebored both cylinders 
and fitted them with a sectional packing, 
the piston being centered inside of a bull 
ring which was just a sliding fit in the 
cylinder. 

If this bushing was too small .it would 
allow the piston to lift in the cylinder, 


ENGINE AND HEATER WERE 


Power, N.Y. 


CON NECTED 


The engine and heater were connected 
up as shown in the sketch. The engine 
was of the high-speed automatic type. 
At the time of the accident they were ad- 
justing some new machinery in the mill, 
which made it necessary to start and stop 
about every five minutes. The last time 
the engine was started the engineer heard 
a commotion in the heater, and in look- 
ing for the trouble saw that the heater 
was full of water. He started to open 
the blowoff valve when the signal was 
given to shut down. He ran to the throt- 
tle and closed it. The engine made about 
a dozen turns when the water backed up, 
causing a split cylinder and a bent rod. 

There was no float in the heater to 
regulate the water level. The accident 
would not have happened had the fireman 
been paying attention to his business, as 
he shut down the feed pump and did not 
shut off the water supply to the heater. 

Louts B. Cart. 

Marshfield, Wis. 
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Glycerin in Sight Glass 


One of our boys saw in a copy of 
Power, several years ago, that cranky 


lubricators would work better with 
glycerin in the sight-feed tube. Upon 


trying it we found that it worked with 
good results. If the lubricator is filled 
with water before it becomes entirely 
empty the glycerin will last some time, 
but if allowed ‘to remain empty while 
the engine is running the glycerin soon 
disappears. 
8 R: Haw. 
Hampton, Va. 





Novel Pump Installation 


In many localities there are small power 
plants situated on rivers which have a 
periodical rise and fall; in some cases the 
difference amounting to 4o feet or more. 
Evidently some means must be provided 
so to arrange the pump, which provides 
the water supply, that at low water the 
suction head will be reduced to a practical 
amount. 

Various schemes have been used, most 
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of which required a fixed pump located 
at a point some 20 feet or less above the 
point of low water. This requires, usually, 
expensive tunneling and excavation; and 
while this plan seems the only feasible 
one where the river is subject to rapid 
fluctuations without warning, the writer 
has used the scheme illustrated here- 
with on slowly fluctuating rivers at a 
great saving in original cost of construc- 
tion and with very gratifying results. 

By referring to Figs. 1 and 2 it will be 
seen that the plan includes a steel or 
timber tower which practically constitutes 
an elevator shaft. In this tower is placed 
a car which carries the pump, the whole 
being operated by a hand winch. Ad- 
justable counterweights are provided on 
each side of the tower by means of which 
the car and pump may be accurately 
balanced. The pump is practically located 
in a bypass to a standpipe secured to the 
tower, and the lower end of the stand- 
pipe extends, on a slight grade, to the 
point of low water, while the upper end 
terminates in a pipe line run to the tank 
which furnishes the supply for use in 
the plant. 
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At intervals of some length, which 
should not be too great for a reliable 
suction head, say 15 feet, tees are inserted 
in the standpipe and these tees, except 
when connected to the pump, are blanked 
off with covers. Gate valves are placed 
between these tees and thus it is possible 
to divide the standpipe into a suction and 
discharge line by closing the gate between 
the tees to which the suction and dis- 
charge branches of the pump are con- 
nected. 

' By simply unbolting the pump branch 
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FIG. 2 


connections, the pump may be raised or 
lowered to any desired position; all water 
valves, of course, being kept open ex- 
cept that between the pump branches, the 
unused tees are blanked off. 

As the strainer is inaccessible at high 
water, the writer places a steam connec- 
tion, as shown, where a steam pump is 
used, for blowing out the suction pipe. 


When an electric pump is used, an ele- 


vated tank is advocated and the foot 
valve is dispensed with. Sometimes a 


check valve is placed in the line above 
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the pump, and should the suction pipe 
become obstructed at high water it may 
be cleared by removing the gate from the 
check valve and opening the gate valve 
between the pump branches; this ailows 
the water from the elevated tank to flow 
back through the suction pipe and will 
quickly clear the strainer; of course, any 
other means for creating a back pressure, 
such as a connection from the boiler-feed 
pump to the pump discharge, would serve 
as well. 

In some cases where sufficient room 
has been available, and the foot of the 
river retaining wall is never free from 
water, the writer has driven piling and in- 
stalled the pump on a car running on an 
incline as shown in Fig. 3, the system of 
piping remaining the same, except that 
the main pipe lies on the trestle alongside 
of the rails. 

The design of tower shown has been 
used for the larger size pumps installed, 
these having a capacity in the neighbor- 
hood of 500 gallons per minute. 

The vertical columns were constructed 
of I-beams weighing 55 pounds per foot; 
the horizontal members of 6x3-inch chan- 
nels, weighing 10% pounds per foot and’ 
the diagonals of 3x2-inch angle iron, 
weighing 5 pounds per foot. With 
foot panels such a tower would be suitable 
for a pumping outfit (pump and motor) 
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weighing about 6 tons. The whole weight 
of the outfit, including the tower, counter- 
weights, car, piping, ladder and fittings, 
would be in the neighborhood of 20 tons 
for an 80-foot tower, and the, cost of car 


and tower made by any structural-steel 


shop would be approximately $1000 f.o.b. 
The whole outfit is very easily erected, 
the only element requiring good workman- 
ship is to take care that the distance be- 
tween the centers of the branch tees is ab- 
solutely the same for each section. 

Where pumps of smaller capacity and 
weight are used the columns and _hori- 
zontals may be made of pipe, or a rein- 
forced-concrete construction for the tower 
might be used. 

The writer has installed a number of 
pumps on lines similiar to those indicated, 
the largest being an 8x1o Deane triplex 
pump driven by a 35-horsepower motor, 
making a load on the car of 5 tons. These 
pumps take water directly from a tropical 
river which has flowed a thousand miles 
through densely vegetated country and the 
water is full of semi-suspended matter. 
The only daily inspection these pumps re- 
ceive is from native talent. 

‘ 
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of these disadvantages the op- 
the pumps has been as reliable 
were bolted down in the en- 
Several have been in 
tinuous use for six years. 
CHARLES J. SEIBERT. 
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Saved His Steam Plant 





The following is descriptive of a speed 
limit I saw on a slide-valve engine which, 
in this case, to 
a large printing, drying and calender- 
ing machine combined, the speed being 
hand-regulated. When bought, the en- 
gine was equipped with a throttling gover- 
nor. When installed, however, owing to 
lack of space, it was necessary to allow 
the breast beam of the machine to over- 
hang the engine, and it came in such a 
position as to interfere with the governor 
belt. 

As 


was direct-connected 


the machine was direct-ccorected, 
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the electric-light company got a foothold 
in the mill it would not be long before 
another engineer would be looking for 
a job. Putting the right foot forward, 
he got permission from the manager to 
foundation, and made 
such other changes as would put the en- 


erect a concrete 
gine in reasonably safe working order. 
The illustration shows the style of foun- 
dation he built. 
allow access to 
machine. The 
made to order. 


The gap is necessary to 
the 
cast-iron 


under gear ‘of the 
subbase was 

For a speed-limit device he took the 
throttling governor that came with the 
engine and sawed the bracket holding the 
balls and gears close to the flange, then 
sawed the governor-valve spindle, and 
piped the case containing the balanced 
valve, as shown. He fastened the bracket 
to a pipe flange, and bolted it to the en- 
gine frame on the shaft side of the in- 
terfering breast beam, and belted the two 
governor pulleys. 


Then, lengthening the valve spindle so 
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SHOWING 


ALTERA 


and was to be hand-regulated, it was be- 
lieved that the governor was not neces- 
sary and consequently the engine was 
piped without it. This arrangement was 
satisfactory until one day the cloth pass- 
ing through the machine wound round 
one of the rollers in such manner as to 
free the driving gear on the engine shaft, 
and away went the engine. The opera- 
tor (a good printer, maybe, but no engi- 
neer) got excited and instead of closing 
the regulating valve, which half 
open, opened it wide. The engine had 
been erected on a rough plank-and-beam 
foundation, which coi!apsed under the 
runaway; the steam pipe broke near a 
coupling, close to where 1t passed through 
the wall, and the flywheel found an effi- 
cient brake in the hardwood flooring. 
The manager, a new man, bitterly con- 
demned the way the engine had been 
erected, and declared his intention of 
putting in a motor to be operated by 
power from the electric-light station. 
This was a blow to the engineer in 
charge of the plant. He knew that once 


was 


TIONS TO ENGINE 

as to support the weights 4, he placed a 
hook B at the end. The connecting rod 
C, pivoted at D, serves to support the 
weights and leave the governor valve 
open. Its lower end connects with the 
latch rod E, one end of which rests on 
top of the spindle .of the governor as 
shown at F. Securing the latch G to the 
crosshead, he had a ready means of trip- 
ping the lever C, whenever the speed of 
the engine allowed the governor spindle 
to lower the end F so that the nose H of 
the rod E connected with G. The posi- 
tion of H is such that G cannot move it 
any more than is necessary to trip the 
weights and close the balanced valve. A 
dashpot J was placed on the spindle to 
prevent the usual jumping of this style of 
governor. 

Another thing on this engine worthy of 
mention is the mode of throttle control. 
Different quality of cloths need different 
lengths of time to pass through the ma- 
chine, i.e., the engine would be allowed 
to run faster on light goods than on 
heavy goods. As the operator, however, 


107 


Was on piecework, the tendency was to 
run the machine faster than good work 
could be turned out, and it became neces- 
sary to limit the speed at which he could 
run the engine. It has been previously 
stated that the balanced-valve spindle was 
the 
The connection was made as 


lengthened to form a_ support for 
weights 4. 
shown. It will be seen that that part of 
the spindle that connects with the valve 
disks can be lengthened, thus throttling 
A small gal- 
box K, provided with a 


lock, was placed around this juncture. To 


the steam to the engine. 
vanized-iror 


the back cover a lined paper was glued, 
which would indicate the different speeds 
at which the engine would run with a 
certain quality of cloth. By bringing the 
needle pointer L to correspond with one 
of the lines, the speed of tne engine was 
easily and quickly adjusted, and it was 
this simple device that clinched the engi- 
neer’s argument in favor of the engine 
as against the motor. 

R. O. RicHarps. 


Framingham, Mass. 





Determining the Deflection of an 


Engine Crank Shaft 


Some time ago I found it necessary to 
measure the deflection of the crank shaft 
of a 3000-horsepower cross-compound en- 
gine. Aiter giving the matter considera- 
ble study, I did it in the following man- 
ner: At 4 is shown the plan view of the 
crank shaft of a 
pound engine, and 2B is an elevation of 
the crank disk. As the force of gravita- 
tion acts along the line i’ F the max’ 


horizontal cross-com- 


mum deflection will be along this line. 
There is no deflection along the line 
GE, as there is no force acting along 


this line. 
Mark the points E and G on the crank 
disks diametrically 


scribe. 


with a 
This can easily be done by plac- 


opposite 


ing a spirit level across the center of the 
shaft, or in some other convenient man- 
ner. Also mark the points /’ and ’ midway 
between G and E as shown in diagram 


B. Both disks must be marked in this 
manner and the marks must be in aline- 
ment with the axis of the shaft. Wire 


C is then drawn taut across the faces of 
the disks at the point E£. 

At a point on the shaft, between the 
at which maximum deflection 
would occur if the axis G E of the shaft 


bearings, 


were vertical, the distance between the 
shaft and the wire C is accurately meas- 
ured by the gage H. This constitutes 
the first measurement at FE. A_ chalk 


ring should be marked about the point 
on which the gage rested on the shaft, 
in order to locate it approximately when 
the second measurement at E is taken. 

After taking the first measurement at 


FE the wire C is taken down and the 
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crank shaft is given a quarter turn. This 
brings the point E to FE’. The wire D 
is then strung taut across the faces of the 
disks and a second measurement at E 
is taken in the same manner and _ be- 
tween the same points as the first. 

It can readily be seen that the first 
measurement subtracted from the second 
measurement will give the deflection of 
the shaft in thousandths of an inch, and 
that any eccentricity of the crank disks 
or high spots on the shaft will not affect 
the results obtained in the least, as the 
error is no greater with the point E in 
the position shown (view B), where the 
first measurement was taken, than it is 
after the point E has been rotated to F’, 


Inside: Micrometer 
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were erected at each end of. the crank 
shaft. A No. 77 piano wire measuring 
about 0.016 inch in diameter was used. 
W. C. ADAMS. 
Waterville, Conn. 





Handy Bushing Extractor 


In the sketch is shown a handy tool for 
extracting bushings of any kind which 
are not accessible to be driven out. It is 
a very convenient tool in a repair kit, as 
it can be easily adapted to fulfil most pur- 
poses for which a bolt is used. . It is made 
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DETERMINING THE DEFLECTION OF AN ENGINE CRANK SHAFT 


where the second measurement is taken. 
In other words, only the deflection of the 
shaft is measured in the method stated, 
it being unnecessary to consider any dis- 
crepancies that may exist in the shaft or 
disks. 


After taking the second measurement 


A HANDY 


at E the wire C can be strung again and 
a first measurement taken at F which 
(with E at E’) is now at E, and so on 
around the shaft, taking the deflection in 
sO many points as desired, four points 
generally being sufficient. 

In using the gage H, care must be 
taken not to deflect the wire. The inside 
micrometers are run up to the wire until 
it is barely possible, with the aid of a 
glass, to see light through the space be- 
tween the micrometer point and the wire, 
the writer having found it possible to see 
light through a space of 0.0002,inch with 
the aid of an ordinary glass magnifying 
to three diameters. 

Suitable supports for holding the wire 


BUSHING 


of mild steel or iron, the points which 
grip the bush and the thread and nut 
being case-hardened. The forked part 
being fairly long, it can be used for bush- 
ings of varying diameter. 

In making it, it is only necessary to 
thread the part for the nut, an ordinary 
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standard thread and nut being quite 
suitable, and file up the points, the out- 
side of which are slightly rounded. To 
insure that the tool will catch into the 
metal, the two gripping points are filed at 
a slight angle. This raises a ridge in the 
bush, but nothing compared to what is 
sometimes necessary when wedging and 
drawing out a bushing. 


For drawing a valve seat the tool is: 


slipped through until it catches on the 
under side of the seat, then the locking 
piece is placed in position and the seat 
withdrawn. This locking piece is a small 
length of flat iron, rounded on the ends 
and fitted into the fork, as shown. As 


the tool costs practically nothing to 
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make, a set can be made of various 
lengths within the range of the fork. In 
use, the locking piece nearest the size is 
selected and placed in the fork, as shown. 
It is then sprung into the bushing. If 
there is no shoulder for the prongs to 
catch on, the upper end of the packing 
piece is tapped gently down with any- 
thing handy; this forces the points into 
the bushing; then the nut is gradually 
tightened, and after one or two taps the 
points will usually have enough grip to 
withdraw the bushing. It is best to form 
the fork so that the prongs are extended 
to their full distance and have to be com- 
pressed to enter the bushing. Thus, in 
withdrawing any bushing or seat when 
the prongs can be got under the shoul- 
der, no locking piece will be necessary, 
as the spring of the fork and the dove- 
tail points will hold the tool firmly in 
place. 
W. Burns. 


Glasgow, Scotland. 





Temporary Flange Repair 


A 10-inch steam. valve was leaking at 
the flange where the top is bolted to the 
body. In order to make a temporary re- 
pair, long, taper pine wedges were driven 
in and then calked with No. 15 ampere 
fuse wire, which stopped the leak. 

’ Five bolt heads were leaking, so the 
flange was given several coats of “Smooth 
On” cement, which was allowed to dry 
for several days. Then the five bolts were 
taken out one at a time, washers were put 
on the bolts and asbestos wicking put be- 
tween the flange and washers. When the 
nuts were tightened the leaks had been 
stopped. 

W. H. Woroben. 
Cadillac, Mich. 





Automatic ‘Voltage Control 


In installing an electric-light plant in a 
factory, the writer came up against a 
difficulty which no doubt has often been 
found in installations of a similar nature. 
The dynamo is driven by a countershaft 
connected to the line shaft. There is con- 
siderable speed variation in the rotating 
equipment, as much heavy sawing is 
done. As the fluctuations of the lights 
were very annoying, it was up to me to 
get rid of this trouble. The owner had 
an old pair of Gardner flyball governors 
lying in the attic, which gave me an idea. 
Removing the valve, valve stem and 
safety-stop lever and springs, I put a 
steel lever in place of the safety-stop 
lever. I then measured the distance the 
outer end of the lever traveled when the 
balls moved from rest to their maximum 
position, and found it to be 5% inches. 
I made a small pulley 134 inches in diame- 
ter and fastened it to the hub of the con- 
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tact arm of the field rheostat of the 
dynamo. Thus, the lever, in moving from 
one position to the other, would travel a 
distance equal to the circumference of 
the pulley. A cord was attached to the 
outer end of the lever, wound around the 
pulley a couple of times, and fastened to 
a light coil spring which was opposite the 
lever and in line with the rheostat hub. 
The normal working speed of the gover- 
nors was 200 revolutions per minute, but 
on experimenting I found that it was 
more sensitive to slight speed changes 
when running at 160 revolutions per min- 
ute. It was then driven at this speed by 
a belt running from the dynamo counter- 
shaft. The dynamo is a shunt-wound ma- 
chine, delivering direct current at I10 
volts. 

Running the governors and dynamo at 
their proper speeds, and cutting out 
enough resistance to raise the voltage to 
110, connection between the lever and 
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AUTOMATIC VOLTAGE CONTROL 


pulley by the cord, which was fastened to 
the spring also, was made. The governor 
lever had, of course, assumed a certain 
position at 160 revolutions per minute. 
When the speed of the engine drops, the 
governor lever drops, and the tension of 
the spring draws the contact arm around 
in proportion to the 
change. This cuts out 
maintains the proper voltage. When the 
engine comes back to speed the arm 
raises and pulls the contact arm around 
in the opposite direction, against the ten- 
sion of the spring, and cuts in the resist- 
ance, thus lowering the otherwise high 
voltage. 

In this case the arrangement of the re- 
sistance at the contacts had to be fixed to 
suit the working of the lever, as at certain 
speed changes the lever increases its 


of speed 
resistance and 


amount 
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rate of motion out of proportion to the 
change of speed, thus cutting out or in 
resistance more rapidly. 

With this arrangement a steady light 
is obtained, while before the fluctuations 
were very annoying. As the number of 
lamps burning is always constant, and as 
the factory load is continually changing, 
the action of the governors automatically 
cuts in or out resistance as the speed 
changes demand, and thus maintains a 
steady light. 

H. F. BowMan. 

West Unity, O. 





Experiences with Gasolene Engines 





One of the writer’s earliest experiences 
with the gasolene engine proved a puzzle 
for quite a while. The engine was lo- 
cated in a grist mill. The miller said 
that there was no complaint about its 
running, but that it gave trouble when 
starting up after a shutdown, with the 
engine still warm. It had a_ hand 
pump on the side for forcing in the first 
charge, which was ignited by a match. 

About half an hour after I reached 
the place the engine was shut down and 
I was asked to start it. After going 
through the usual operation the engine 
failed to start. Thinking that there 
might be trouble with the match igniter, 
a match’ was inserted and ignited, when 
a flame shot out of the port in which 
the electric igniter was inserted. Again 
a match was struck and again the flame 
shot out. This seemed to show an excess 
of gasolene. The reservoir at the bottom 
of the hand pump was drained of all 
had been 


gasolene. It filled with ex- 
celsior and this was left in and soaked 
with gasolene. This time the engine 
started on the first trial. After some 


experimenting it was found that only half 
the amount of gasolene was required in 
the hand pump when the engine was hot 
as when starting cold. 

Another time a man said that he had 
been unable to start his engine since 
he had put in a special grade of gaso- 
lene. He had paid two or three cents a 
gallon more than usual. The 
grade proved to be coal oil. 

An engine which had been. running on 
artificial gas, refused to start on natural 
gas. After trying a number of starting 
mixtures, it was found that the gas valve 
could be opened only about half way on 
starting. The natural gas had a pressure 
equivalent to 10 inches of water. When 
starting, the speed of the engine was not 
sufficient to overcome the pressure, with 
the result that too rich a mixture was 
taken into the cylinder. 

The owner of a hay-baling outfit ran out 
of gasolene and bought some from a 
country grocer. The engine soon stopped 
working. Investigation showed that the 


special 
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grocer did not happen to have a clean 
barrel when the supply wagon arrived 
and so had had the gasolene put into a 
molasses barrel. This mixture soon fixed 
the engine. It had to be taken apart and 
cleaned. ‘ 

One great source of trouble with the 
gas engine is the tendency of the opera- 
tor to “monkey” with the various ad- 
justments. If the engine does not start, 
he will grab a monkey wrench and screw- 
driver and turn everything in sight. The 
usual result is that someone with ex- 
perience must be called in to readjust 
matters. 

The ignition system is responsible for 
about 75 per cent. of the troubles with 
the gas engine. Weak batteries are a 
frequent source of trouble, particularly 
if the battery stands in a damp place. 

A make-and-break igniter caused fre- 
quent shutdowns in one instance. One 
day, as the engine was slowing down, 
the writer noticed that the igniter did 
not snap back as it should. Upon taking 
it apart, it was found that there was 
not enough clearance between the parts 
of the moving electrode, and the valve 
at the lower end was leaking. The 
hot gases heated up the stem and it 
would expand and stick. The valve was 
ground in and greater clearance allowed, 
and no further trouble was experienced. 

Louis J. BuscHMAN. 

Cleveland, O. 





Why the Turbine Stopped 





My friend from the turbine plant 
dropped in the other morning with that 
tired look so common to engineers dis- 
gusted with life. 

“What’s happened?” I asked. 

“Oh, nothing, only our 1000-kilowatt 
turbine laid down just after 12 o’clock. 
Never made a sound, nor a jar, just 
simply stopped. When the voltage got 
clear down, | pulled the switch, but the 
speed didn’t rise again, so I started the 
old cross-compound and put the load on 
it. Then I looked for the trouble and, 
not finding it, telephoned to the chief 
and got him out of bed. 

Of course, he was good natured about 
it, but we just had to have that turbine 
at seven this morning, so he came down 
and we hunted and hunted and—what do 
you guess we found?” 

“Damfino,” I replied. 

“Well,” said he, “when the load gets 
light the fireman cuts out No. 3 boiler 
and runs on Nos. 1 and 2. He thought 
he cut out No. 3 this time, but he pulled 
the wrong chain and cut the turbine 
branch off the main and left three boilers 
on. What do you think of that?” 

“Damfino.” 

FRANK EASTMAN, 

Montpelier, Vt. 
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Easy Reading Water Gages 


I have read several times about easy- 
reading water gages, one method being 
to place a strip of tin, painted black with 
a white stripe in the center, behind the 
glass. 

This is all right for we¢ll-lighted boiler 
rooms, but for dark boilers I find that 
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EASY-READING WATER GAGE 


white with a black stripe, or pure white 
and a shaded light placed to throw its 
rays diagonally through the glass, as per 
sketch, is best, the light causing a bright 
white: line to fall on the tin alongside 
the glass, thus showing at a glance the 
water level. 
FRANK GARTMANN. 

Sheboygan, Wis. 





Safety Cams 


I cannot agree with the statement in 
the letter on “Safety Cams,” on page 973, 
of the June 1 number, where the author 
says that the trip collars must be set so 
that valves will unhook, as the remark 
refers to a single-eccentric engine. 

In the case of a double-eccentric Corliss 
engine, where the steam valves are set 
with negative lap, and the eccentric less 
than 90 degrees ahead of the crank, it 
is necessary that the valves should trip 
off, or with a heavy load, or, in starting 
up the exhaust valve would open before 
the steam valve closed, allowing steam to 
blow through. 

Now considering the single-eccentric en- 
gine the conditions are different, as the 
steam valves are always set with lap, and 
the eccentric in advance of the 9o-degree 
position. The eccentric will, therefore, 
close the steam valve before the exhaust 


opens and there is no occasion for the 
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valves tripping off when the governor 
is in a starting position, as it would 
shorten the range of cutoff, as well as 
cause unnecessary inconvenience in hand- 
ling the engine. 

It also appears to me that the writer 
of “A Cause of Engine Wreck,” page 
938 of the May 25 number, is mistaken 
when he says the proper way to change 
the speed of the governor is by changing 
the size of the pulley. The governor will 
be running at its proper speed when it 
has developed centrifugal force sufficient 
to raise it to its central position, and 
there is just one speed that will do this, 
according to the design of the governor. 
Of course, the governor may be varied 
within certain limits by changing the 
weight on the weight arm. 

Now since the governor is designed to 
run at one certain speed, if conditions will 
allow, that is the speed it will run at and 
should the size of pulley be changed, the 
engine would have to run faster or slower, 
as the case may be, in order to carry 
the governor in its normal working posi- 
tion, and thereby give it opportunity to do 
its work. Hence by changing the size 
of pulley the speed of the engine is 
changed, but not the speed of the gov- 
ernor. 

L. Rounpy. 

Concord Junction, Mass. 





The Elbow Burst 


In our plant the engine room is close 
to the boiler room so that when one of 
the safety valves blows we hear it, and 
the firemen report when they blow down 


and if any of the blowoff pipes are 
blocked. 
The other day the fireman was re- 
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curred, and what puzzles one is that it 
happens on the same boiler. We have 
five boilers in a battery and all the blow- 
offs are connected as shown in the il- 
lustration, with the exception of No. 5 
boiler, which has a 45-degree ell at B. 
I know this blowoff connection is danger- 
ous to anyone who might be inside clean- 
ing, repairing or inspecting a boiler, as 
it would only be necessary for the blow- 
off to be opened on the cold boiler and 
the fireman to blow of the 
other boilers. On the other hand, if one 
of the elbows should burst while the fire- 
man is blowing down one of the middle 
boilers, I doubt if he could get out of 
the alley. 

Will someone suggest a better plan of 
connecting up the blowoff? I have thought 
of inserting a check at C, but don’t know 
whether it would be practicable. I should 
think a water hammer that would break 
an extra heavy elbow would put a check 
valve out of working order in a short 
time. 


down one 


THOMAS SHEEHAN. 
Pittsfield, Mass. 





Saving by Throttling Steam 


On page 925, Mr. Johnson has his friend 
Sawyer tell about the saving in throttling 
steam, superheating it and gaining a big 
economy in so doing, although all these 
years the throttling engine has been dis- 
carded, and we have been taught that full 
boiler pressure should be obtained in the 
cvlinder if we did not want to exhaust the 
coal supply. 

In the case mentioned, it seems that the 
machines, boilers, etc., were large for the 
work, furnaces too big, pressure too high 
and all the evils of underloads present. 


SHOWING BLOWOFF CONNECTIONS 


porting a blocked up blowoff pipe when 
bang! she went and burst the elbow at 4 
(see sketch). He had left the 
valve wide open and came to report, 
when the started and the shutoff 
water, moving at the velocity due to the 
pressure in the (which is 125 
pounds), was too much for the elbow. 
It was not the first time this had oc- 


blowoff 


scale 


boiler 





In such cases reducing the boiler pres- 
sure has made similar savings. 

The question arises, how much super- 
heat is there added to the steam, say at a 
reduction of 20 pounds? Why does steam 
superheat, and all other gases cool by re- 
ducing pressure? If air is compressed 
it is heated, but by expanding it, or re- 
ducing the pressure, it cools. 
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Superheating steam is quite a job, as 
before it can be superheated it must be 
thoroughly dry, and reducing the pres- 
sure a few pounds will not make it very 
hot. 

Apparently there is less steam used in 
underload work by carrying the steam 
pressure high and throttling than by 
carrying just the pressure required, but 
we know the fate of the throttling en- 
gine. 

W. E. Crane. 

Broadalbin, N. Y. 





Firing Boilers 


In reading the replies in the June 8 
number, to Victor White’s article on “Fir- 
ing ’ 1 noticed particularly the 
one by A. Adler, in which he says that 
Victor White conveys the idea that firing 
boilers is a matter of practical theory. 


Boilers,’ 


Ordinarily this is probably so, but I am 
inclined to think that Victor White is 
pretty nearly right, as far as the practical 
experience idea goes. In a period cover- 
ing over twenty years, I have had ample 
opportunities to see the manner of work- 
ing and the results produced thereby, of 
a great many firemen in both stationary 
and marine practice, and I feel perfectly 
safe in saying with Victor White that it 
is a matter of practical experience. 

Now as a matter of fact the best fire- 
man I ever saw could not read or write, 
and I am had never heard of 
any theory in regard to burning coal at 
the time I first met him, and yet at a 
later period it was my good fortune to see 
him firing a plant at which a test was be- 
ing run. He was firing under instruc- 
tions from one of the foremost mechanical 
engineers in the country, one who today 
bears a national reputation. The results 
obtained did not seem to be satisfactory, 


sure he 


and the mechanical engineer said so; then 
the fireman bluntly told him that if he 
would let him fire in his own way he could 
carry better steam and burn less coal. 
The mechanical engineer appeared rather 
sceptical about it, but finally told him to 
fire his own way, with the result that less 
coal was burned per horsepower-hour, and 
the steam was with a variation 
of less than five pounds throughout the 
remainder of the test, except at stopping 
times. 


carried 


Now there is no doubt in my mind, but 
that the mechanical 
conducting the test knew more about the 
theory of burning coal than that fireman 
ever will, but the fact was demonstrated 
pretty thoroughly to everybody on that 
the mechanical engineer included, 
that the fireman with only his practical 
experience could burn less coal and fur- 
lish more steam to those engines than 
he could by following to the letter the in- 
of the mechanical 


Was 


engineer who 


iob, 


structions engineer. 
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Strange isn’t it, but nevertheless a fact. 

Few, if any, firemen understand the 
chemical combustion of coal, and I might 
add, care less abont it, and while it may 
be explained to them at times, it does 
not strike them hard to hurt 
them, or at least that my ex- 
perience. A fireman who is sufficiently in- 


enough 
has been 


terested to study upon the matter will 
generally move out of the fireroom to a 
better position. doubt a 
great 
taught to be more economical in the use 
of coal, but as a rule they get more infor- 
mation from what they call a “good fire- 
man” than they do from any theoretical 
source. Of two men to choose from, to 
keep a plant running on the least coal, one 
a theoretical and the other a_ practical 


There 
cases where 


are 
firemen 


no 


many can be 


fireman, I will take the practical man 
every time. 
oW. N. WING. 
3rooklyn, N. Y. 





More Stock in Piston Rods 


I have often wondered why enginé and 
put 


pump builders do not more stock 
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MORE STOCK IN 


PISTON 


RODS 


in their piston rods and turn them smaller 
at the ends of their stroke, as at 
illustration, just as cylinders are bored 
larger to the 
If it is essential in one place it is in an- 


A in the 


avoid wearing shoulder. 
other, and especially where the packing 
comes, in order to keep it from leaking. 
It should not trouble with 
metallic packing, but with hemp packing 
it might crowd and bind. 


cause any 


c.-G. 


KRANZ. 
Chicago, III. 





Getting What You Pay For 


I note an editorial in the June 15 num- 
ber “Standard of Excellence.” I al- 
ways tried to make my specifications clear 
and binding and always required a sample 
to show the texture and weight, and pro- 
vided that when the belt and it 
was not according to specifications and 


on 


arrived 


II! 


equal to the sample submitted, the maker 
should put it on the pulleys and allow it to 
used until a suitable belt 
procured without extra charge. 

I once awarded the contract for two 
42-inch belts, each of them over 100 feet 


be could be 


long, containing two hide centers on one 
side and three on the other. When they 
arrived I notified the maker that the belt 
was not up to contract, and asked them to 
send a man look he 
They deducted a little over 15 
per cent. and we kept them. I have re- 
turned pipe at the shipper’s expense that 
was not up to full weight. 

There is not much trouble if you under- 
stand what you want. If not, and won't 
hire some one who does, then it is another 
story. 


to them over and 


owned up. 


A pipe coverer said that his cover- 
ing was all right and of the proper thick- 
ness until I stuck my knife through and 
showed him that instead of being a full 
inch thick, it was less than ™% inch. 
W. E. CRANE. 
Broadalbin, N. Y. 





Changing Centigrade Readings to 
Fahrenheit 





On page 926, May 25 
article about 


number, is a long 
changing Centigrade ther- 
mometer readings to Fahrenheit. If one 
wants to do it in his head, all that is nec- 
essary is to add eight-tenths of the Centi- 
grade reading to the reading and then 32 
to*that, and he has it. 
grade would be 

8 + 10 + 32 
degrees Fahrenheit. 


Ten degrees Centi- 


= 50 


Joun E. Sweet. 


Syracuse, N, Y. 





Sewer Gas in Boilers 


The letter by Milton Heglin, page 935 
of the May 25 number, states that it was 
supposedly gas that was drawn 
into the boiler through an open blowoff 
valve and caused the explosion. 


sewer 


If such a 
thing is possible, it should be known, for 
many to 


have 


boilers are connected sewers 
inter- 
viewed several men who have had experi- 


ence in 


through the blowoff pipe. | 


sewer work, and in every case 
they stated that sewer gas will generally 
put a light out, if it is in 
great quantity, but that in most cases it 
will not What would happen if 
it were drawn hot boiler, and a 
light applied, they could not say, but were 
under the impression that sewer gas could 
not be made inflammable by the applica- 


tion of heat alone. 


present any 
ignite. 
into a 


Surely some reader has had experience 
What is it? 
James FE. Noste. 


with sewer gas. 


Toronto, Ont. 
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ome Useful Lessons of Limewater 


The Part Nitrogen Plays in the Study of Common Chemicals; the 
Numerous Ways in Which Ammonia Is Formed; Interesting Experiments 





BY 


One of the most important and interest- 
ing things about the air is the part which 
nitrogen plays in common chemicals. A 
ton of coal in burning takes about ten tons 
of air to take care of the carbon in the 
coal; yet of all this ten tons, only.about 
two and one-half tons, the oxygen, really 
has anything to do with the burning, be- 
cause the seven and one-half tons of 
nitrogen simply dilutes the oxygen, and 
of course goes in and comes out as nitro- 
gen. Now this seven and one-half tons 
of nitrogen has to be heated, and one 
of these days we shall discuss the heat 
side of all this, and see what might be the 
advantage of using some of the waste 
heat from the stack to warm this seven 
and one-half tons of nitrogen, so that, at 
least, it may not hinder the burning of 
the one ton of coal and the two and one- 
half tons of oxygen into carbon two-oxide 
any more than need be. 

But the fact at which we are aiming 
just now is that one would hardly guess 
that this sluggish nitrogen which goes 
into the furnace as cold air and comes 
out of the furnace as hot air is really one 
of the most active elements in the whole 
list. But like many good men it needs 
to get well started before it can show its 
hand and before it can prove what a ter- 
ribly active and all-round chemical sport 
it is. Just take a look at the oxidation 
table of nitrogen (Table 1) given here- 
with—don’t stop to memorize it, but 
simply give it one good look. At the re- 
duced or left-hand end is common am- 
monia, avith its basic form of aqua am- 
monia, ammoyium hydroxide or common 
ammonia water; and its salts, such as 
salammoniac (ammonium chloride or am- 
monium muriate), ammonium nitrate, am- 
monium carbonate, etc, for this basic thing, 
“ammonium,” which is hidden in ammonia, 
can form salts by uniting with any re- 
spectable acid; and hence there are as 
many possible salts of “ammonium” as 
there are acids in the chemical list to 
unite with the ammonium. 

This basic compound of nitrogen with 
hydrogen, NH;—that is all that ammonia 
is—is formed in many ways; but usual- 
ly it is obtained from the decomposition 
of “organic matter,” which means the 
kind of stuff found in plants and animals, 
or coal. The ammonia comes out of this 
organic matter in the form of some salt 
of ammonium, “NH,,” such as ammonium 
nitrate, or ammonium chloride, common 
salammoniac, which last was named _ be- 


CHARLES 


2. 


cause it was obtained as an important 
article of commerce way back, nearly two 
thousand years ago, from the heaps of 
camels’ dung which accumulated near the 
temple of Jupiter Ammon, at Alexandria 


in northern Egypt. In those days, camels. 


TABLE 1. 


Reduced End. 
NH, 1 @ N,O 
Ammonia, Nitrogen. Nitrous Oxide. 
NH, OH HNO 
Ammonium Hypo-nitrous 
Hydroxide. Acid, 
NH, Cl 
Ammonium 
Chloride. 
NH, NO, 
Ammonium 
Nitrate. 


NO 


were the common carriers, and purely as 
a matter of accident, this salt, salam- 
moniac, ammonium chloride, which came 
out of the heaps of manure as a natural 
crystallization in that dry climate, became 
a common article of sale. Salammoniac 
is still an important chemical; and from 
it common ammonia water can be easily 
made. 

About this time, you will be quite ready 
to say that all this is very interesting, but 
where does that barrel of lime come into 
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and Quicklime 














Nitric 
Oxide. 
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muriatic acid) in the salammoniac, hold- 
ing it back, while the ammonia can go 
off. In fact, this is nothing but one com- 
mon and very cheap way of making 
“smelling salts.” To show this, just do 
the experiment shown in Fig. 1. 


OXIDATION TABLE OF NITROGEN. 


Oxidized End. 
N,0, 
Nitrogen 
Sesqui-oxide. 


NO, 4.6, 
Nitrogen Nitric Anhydride, 
Di-oxide. HNO, 

Nitric Acid. 
KNO, 
Potassium Nitrate 
(saltpeter). 


HNO, 
Nitrous Acid. 


Mix some salammoniac, about an ounce 
or so, with some common quicklime, about 
two ounces; really, one ounce of quick- 
lime can take care of about two ounces 
of salammoniac, as the equation in Table 
2 with combining weights shows; but it 
is well to have some extra lime to take 
care of the moisture which always gathers 
about the experiment, and to help dry the 
gas, ammonia, which will come off as 
soon as you heat the mixture gently. If 
you want to dry the ammonia more care- 
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FIG, I. 


the game? Well, it comes in right here, 
for one thing. The lime is basic, and it 
is not volatile, while the ammonia is a 
volatile gas, and if you mix common sal- 
ammoniac with some lime, the lime takes 
hold of the acid (HCl, hydrochloric or 


MAKING AMMONIA FROM 


SALAM MONIAC AND LIME 


fully, arrange a drying jar, as shown in 
Fig. 1, by taking a common lamp.chimney, 
filled with lumps of quicklime. The lamp 
chimney is closed top and bottom with 
wide and flat corks, through which pass 
glass tubes through which the gas, am- 
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monia, is led to dry it. You will see that 
it is a trick all by itself to dry gases. 
If the gas is chemically neutral, almost 
any drier can be used; such as lime, or 
strong sulphuric acid, or calcium chloride, 
or the like, all of which are good in their 
ways; but if the gas has a chemical activ- 
ity of its own, then some care must be 
taken in selecting the right drier to dry 


the gas. If the gas is acid, one would 
use the sulphuric acid; if the gas is basic 
TABLE 2 
CaO +2NH,Cl= CaCl, + H,O + 2NH, 
Lime. Sal-am- Calcium Water. Ammonia, 
moniac., Chloride. 
2N = 2 
Ca=40 2H,= 8 
Oo =16 2Cl = 10.8 


56 106.8 

These figures are the 

combining weights of 

the calcium, oxygen, 

etc. 

(and there are quite few gases which are 
basic, as the ammonia is), then one would 
select such a drier as common quicklime. 
After the ammonia is dried by passing 
it through the lamp chimney filled with 
quicklime, lead ‘it into several things in 
order, and as shown. In the first place, 
you will have all ready, a large bottle, 
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called; for that is nothing but a solution 
of the gas, ammonia, NHs, in water. The 
ready solubility of the gas, ammonia, in 
water is one of its chief characteristics, 
one pint of water being able to dissolve 
as much as several hundred pints of the 
gas ammonia. If you watch carefully, 
you will see that as the gas strikes the 
water, there is a solution which is differ- 
ent from the water, and which flows away 
with the look of cutting it, just as two 
liquids look when they are mixed. The 
Germans have a special name, “schlieren,” 
for these layers of different density which 
form when two liquids are mixed, which 
can mix completely so that they will be 
“smooth” but are not yet completely 
mixed. It would not be a bad thing if 
we had a name in English for these solu- 
tion layers; and perhaps we may as well 
call them solution layers, for that is just 
what they are. 

These layers of solution of ammonia in 
water may seem to sink, but this is per- 
haps because the current of ammonia 
gas is driving down on the surface of the 
water; for really the solution of am- 
monia gas in water is lighter than plain 
water itself, being only about eight- or 
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FIG. 2. HEATING GLASS TUBE PREPARATORY TO PULLING OUT AND FILING OFF 


which has been carefully “cleaned and 
dried the day before, so that it has no 
dirt nor water, not a drop, to bother the 
experiment. Set this large bottle mouth 
downward, with a delivery tube leading 
up into the bottle. As soon as the bottle 
is full of gaseous ammonia, (and you can 
tell when the bottle is full by holding a 
bit of red litmus paper at the mouth, when 
it will turn blue instantly), remove the 
delivery tube, cork the bottle with a tight 
and dry cork, and set the bottle aside for 
a few minutes. 

Then lead the rest of the gas ammonia 
which is still coming off from the flask 
into a bottle half full of water, clean and 
plain water (keeping the delivery tube 
out of, but just above the water), and 
make a solution of common water of am- 
monia or common ammonia, as it is 


_ as shown in Fig. 2. 


nine-tenths the weight of pure water. The 
common “concentrated ammonia” has 
about 35 per cent. of ammonia gas and has 
a specific gravity of about 0.88 as com- 
pared with pure water, which has a 
specific gravity of 1. To give yourself 
a notion of what this wonderful solubility 
of ammonia gas in water means, go and 
take that dry and corked bottle of am- 
monia gas which you few 
moments ago, and perform the experiment 
shown in Fig. 3. 

You will rig the bottle as follows: 
Take a cork the same size as that which 
is still in the mouth of the bottle. Cut a 
hole through it to fit a piece of glass 
tubing, about a foot long. Have the end 
of the tubing drawn out to a fine point 


set aside a 


Draw out the glass, 
after heating it by holding it in a gas 


113 


flame, and turning it around till it can be 
pulled out. The hot part will draw down 
Cut off one 
end of the thin part, shove the tube up 
through the cork, with the jet to go in 
the bottle; and when the experiment pulls 
off as it will in a few minutes, you will 
have the fountain effect shown in Fig. 3. 

Hold the bottle mouth downward, and 
quickly take out the plain cork, sub- 
stituting it by the one with the glass-tube 
jet. Let the jet point set up well into 
the bottle, so that the fountain effect will 
not be choked off by having the jet too 
low in the bottle. Take some minutes 
with this. The outside end of the jet 
tube of glass must be placed in a large 
pan of water, or a pail will do; only have 
enough water to fill the bottle of am- 
monias gas. It will take some coaxing 
to get the first drops of water to get 
through the glass jet into the bottle; but 
you can work it by putting your finger 
over the mouth of the glass tube outside 
of the bottle, to keep any air from get- 
ting into the bottle and to hold the vac- 
uum, and inverting the bottlé, when a few 
drops of water will flow into the bottle, 
and begin absorbing the ammonia gas. 

As soon as this absorption is once 
started, the vacuum formed will call for 
more water, and if you have kept your 
finger on the outside end of the glass 
tube, being careful not to take away your 
finger till you have turned the bottle up- 
side down again and put and kept the 
glass tube end under water, then the ab- 
sorption of the ammonia gas will go on 
with a rush, and the water will gush 
into the bottle with fountain effect. Of 
course, you will see to it that you have 
rounded the outside end of the glass tube 
by heat, or at least rounded the edges 
with a file so that you can hold your 
finger tight on the glass tube without danger 
of cutting yourself; also, it will not be 
a bad thing to have two bottles of the 
dry ammonia gas prepared, so that if you 
make a fluke with one of them, you can 
learn how to make the other one~ work 
all right. 


thin, as shown in Fig. 2. 


If you color the water in the pail or 
pan with some red litmus, which you can 
get from any chemical-supply house, you 
will see a very pretty additional test, as 
you go on with this experiment; in that, 
as the red-colored water is sucked up 
into the bottle, it will be colored blue 
by the ammonia gas in the bottle. If you 
have really filled all of the bottle with 
pure ammonia gas, you would get a com- 
plete filling of the bottle with water; 
but usually in your first experiments in 
this direction you will not get the bottle 
more than half full of water, which is, 
however, fully enough to show the ab- 
sorption of ammonia gas by water. 

Just a word about the chemistry of 
this ammonia. Look at these equations. 
You will note that in every case, as the 
ammonia unites with the acid, hydro- 
chloric, sulphuric, nitric, or carbonic, 
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there is formed some salt of the 


theoretical base, “ammonium,” N Hs. 


NH, + HCL = NH, Cl Ammonium 


Chloride, 
Ammonium 

Nitrate. 
Ammonium 

Carbonate, 


NH,), 80, Ammonium 
—" Sulphate. 


NH, + HNO, NH, NO, 


2NH, + H,CO, = (NH,), CO, 


2(NH,) + H,SO, 

Similarly, when ammonia gas unites 
with plain water, as shown in the fol- 
lowing equation: 

NH, + H,O= NH,OH Ammonium Hydrate. 
it makes ammonium hydrate, just as 
sodium and potassium and calcium oxides 
do in the following equations : 

Na,0O + H,O=2Na0H Sodium Hydrate. 

K,O + H,O=2KOH Potassium Hydrate. 

CaO + 2H,0 = Ca(OH), Calcium Hydrate. 

You need not bother to remember all 
these equations, only that ammonia can 
step into, and as easily step out from, re- 
lations where it is a base like sodium and 
Indeed, if sodium or potas- 
sium can make a salt with any acid, 
you can roughly figure out that am- 
monium will do the same; and so far is 
this carried out, that the salts of am- 
monium are classed with those of sodium 
and potassium, in the alkali group. 


potassium. 


But there is another side to this am- , 


monium, and that is the heat side, for it 
Common am- 
monium hydrate is nothing more than a 
solution of the gas ammonia in water; 
but now stop and think what. the gas 
would be if one had it pure and dry in 
strong pipes so that one could lead it 
about by itself, the gas ammonia I mean. 
This readily the 
pressure of a few atmospheres; and as it 
is cooled it gives out heat; as it is al- 
lowed to evaporate, it absorbs the same 
quantity of heat, all the while inclosed in 
tight iron pipes. And that is the secret 
of the cooling apparatus which is 
about every bottling works, every arti- 
ficial ice plant and every brewery. The 
ammonia is condensed in pipes, and the 
heat of taken out by 
water flowing round the outside of the 
Then this and 
liquid ammonia is led into the cooling 


has a remarkable heat side. 


gas is condensed by 


used 


condensation is 


pipes. condensed pure 
pipes, where it is allowed to evaporate 
off, when it takes up heat of vaporization 
from the first thing it can steal from, a 
vat of beer, a tank of strong brine, or 
what not. As it 
control of a 


under 
system, it is 


evaporates, all 
closed-pipe 
pumped back to the condensing part of 
the apparatus, to be condensed again, and 
so on the round. This experiment, which 
you can follow in any artificial-ice plant 
or brewery, will teach you more about the 
reality of heat than any amount of read- 
ing. It will show you that heat can be 
moved; that it can be put here and taken 
there, and the true with the 
opposite of heat, or its absence, coldness. 

This chapter of ammonia would not 
be fairly complete without some tests for 
ammonia. You will need some salts of 

\ 


same is 
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mercury, of copper, some litmus, and a 
bottle of hydrochloric acid. You can make 
the mercury salts by dissolving a drop of 
mercury in nitric acid. Add barely enough 
nitric acid to a drop of mercury in a test 
tube so that the mercury is not all eaten 
up by the nitric acid. That makes a solu- 
tion of “mercurous” mercury; bottle it, 
cork it, and label it “Mercurous Nitrate.” 








Ammoni 






































FIG. 3. WATER FOUNTAIN IN DRY AMMONIA 
Then get a little, a pinch of corrosive 
sublimate, dissolve it in some clean water 
in a_ bottle, and label it 


Chloride,” and remember that it is shock- 


“Mercuric 


Then dissolve a bit of 
bottle, and label 


ingly poisonous. 

blue vitriol in another 

it “Copper Sulphate.” 
You have your litmus and your hydro- 


chloric acid. Now, in as many test tubes, 
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add to separate portions of the salts of 
mercury and copper a little of the solu- 
tion of ammonia water that you made a 
while ago. You will get a black precipi- 
tate from the mercurous nitrate; a white 
precipitate from the mercuric chloride; a 
biue precipitate from the copper sulphate, 
which dissolves with a slight excess of 
ammonia to a magnificent deep-blue solu- 
tion. If you hold your nose, carefully, to 
any of the ammonia-water solutions, you 
will get the marked “pungent” odor; if 
you hold red litmus near the bottle of am 
monia water, you will get the blue test 
for bases and alkalies; and if you hold 
a boitle of hydrochloric or of nitric acid 
near the bottle of water of ammonium, 
you will get the white smoke of salam- 
moniac or of ammonium Now 
for am- 


nitrate. 


these six tests ammonia and 


monium are worth trying till you get all 
of them and get them right; for they will 
clinch the proof for the presence of am- 
monia and ammonium as you run across 


it‘ from time to time. Of course, if you 
have the ammonium locked up in some 
salt of ammonium, all that you have to 
do to release it as ammonia, is to add 
a bit of your friend lime, when it will 
be set free and will give you these tests. 
If you should want to test for ammonium 
as ammonium, you can treat it as an 
alkali metal, hunting for it with some 
special reagents, such as platinum chloride, 
or with other things; but that is another 
story. 

Just here, to clinch this, 
evaporate some of your solution of am- 
monia in water down to dryness; all that 
will get, if 
dishes, and clean water, will be the dish 


some of 


you you have used clean 
or saucer in which you did the evaporat- 
ing; but if you add to the water of am- 
monia some acid like hydrochloric acid, 
then you will find all the ammonia 
as a white salt, in this case, salammoniac 
or ammonium chloride; which can be it 
self driven off by more heat; for all of 
the salts of ammonium are volatile with 
heat. 

The next time we shall wind up this 
chapter on the nitrogen of the air, by 
studying the other end of the oxidation 
table of nitrogen; but there is one thing 
that you will want to try all by your- 


left 


self; that is, heating a piece of meat or 
cheese with some of your friend lime. 
You will get very bad 
things; but they will all probably turn 
litmus from and that 
give you more food for thought as you 
realize that meat, milk, cheese and the 
like are only so many complicated am 
monia derivatives, mixed up with some 
of those thousands of compounds which 
we ran across in the oxidation tables of 
carbon. And most interesting of all, thi 
brains and nerve tissue with which you 
are doing your thinking as you read this 
article, they are only so many complicated 
ammonia compounds. Indeed, the great 
chemist Liebig discovered years ago that 


some smelling 


red to blue; will 
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all living things, animals an.’ plants, must 
have nitrogen to grow and live, and it 
is only keeping up the same line of 
thought to be reminded that plants and 
animals do their living by the aid of tis- 
sues which are largely made up of nitro- 
gen compounds which are first cousins to 
ammonia. And as lime can make am- 
monia out of all of these things, you are 
never very far away from the chemistry 
of the lime barrel. 





The Greenwich Station of the 
London County Council 


Tramways 





From a paper recently read to the In- 
stitution of Electrical Engineers in Lon- 
don, it appears that the electrified tram- 


ways of London—excluding the under- 
ground and tube railways and _ private 
lines—amount only to about 70 route 


miles worked. by the municipal author- 
ities; the slow progress being due to the 
very costly system of conduit construc- 
tion 

The power station at Greenwich, in 
longitude 0° o’ 0”, has a boiler house 
measuring 445x8o0 feet, an engine room of 
like dimensions, auxiliary buildings and a 
coal-landing wharf on the river. 

There are four chimneys, two 250 feet 
higk by 14 feet inside diameter, and two 
182 feet in hight, the shortness being due 
to the pressure of the admiralty, for the 
hot gas from the first two chimneys made 
the stars in the lower sky to dance in the 
telescopic field, the station having been 
built by blunder right on the line of the 
great telescope in the observatory on the 
hill near the station 

There was also trouble from the vibra- 
tion of the four 3500-kilowatt engines, 
which was cured by floating the mercury 
artificial horizon in a different manner. 
But in the event of the extension of the 
station, machinery is to be in the form of 
turbo-generator sets. There is not much 
of particular interest about the station. 
Coal is landed by grab buckets and run 
back to the bunkers over automatic weigh 
bridges and thence conveyed by a bucket 
conveyer to the boiler hoppers, the re- 
turning conveyer taking off the ashes to a 
receptacle below the high coal wharf, this 
receptacle discharging into barges along- 
side the river wall and inside the wharf, 
thus keeping the ash barges clear of the 
coal steamers outside the wharf = in 
deeper water. Coal is purchased on a 
basis of 12,500 B.t.u. per pound and 10 
per cent. of the price being 
varied for other values and percentages. 
There are 48 boilers, 24 being of Stirling 
type, and 16,300 pounds’ evaporative 
capacity from and at 212 degrees Fahren- 
heit, and 24 of Babcock type and 18,200 
horsepower capacity per hour. These 


moisture, 


.cylinder horizontal, an 
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latter have 4780 square feet of heating sur- 
face and 88 feet of grate surface. There 
are thus six boilers discharging into 
each of the north and south sides of 
all four chimneys. Each two boilers have 
360 pipes of economizers on the floor 
above. Steam is superheated to about 
500 to 550 degrees Fahrenheit. Water 
for makeup comes from an artesian well 
in the chalk and softening and 
considerable blowing off is required to 
deal with the accumulation of sulphate 
of soda which results from the reduction 
of the permanent hardness 
of soda. Temporary hardness is 
with by lime. The final residual hard- 
ness is still as high as 7 or 8, which 
seems considerable for the elaborate ap- 
paratus employed. 

All pipes are drained to separators by 
the engines, and the engine drainage is 
attended to by keeping the low-pressure 
inversal of the 
“American” or “Manhattan” engines, of 
which these are copies, except for the 
reversed position of the high-power. and 
low-power cylinders. Considering that 
the steam is superheated, it is thought by 
some that it is perhaps a mistake to drag 
the low-power horizontally for 
the idea of constant gravitation of water 
without traps. 

The engines are four in number of 5000 
horsepower and there are now just added 
two turbo-generator of 5000 kilo- 
watts each. 


needs 


by means 


dealt 


piston 


sets 


thus 
34,000 kilowatts, but an overload capacity 
of 42,500 is possible, the maximum load 
being assumed at 30,000 kilowatts, after 
allowing for repairing sets. 


The normal station capacity is 


The recipro- 
cating engines have each four cylinders, 
two of 33% and 
low-power of 66 inches, the stroke being 
4 feet. No particulars are given of the 
turbo sets. 


inches diameter two 


The engine speed is 94 revo- 
lutions per minute; the piston velocity 
is a 
receiver between the high- 


being 750 feet per minute. There 
steam-heated 
power and low-power cylinders, of 1100 
square feet area, fed by live superheated 
steam, but no tests appear to have been 
made to demonstrate the value of the ar- 
rangement. The lubrication is forced and 
the engines inclosed 

Each side of the engines is practically 
independent, through the crank 
shaft, there being a separate condenser 


except 


each. The two cranks 
apart so as to 


and air pump to 
are 135 secure 
eight impulses per revoltition. The fly- 
wheel energy of the alternator is 
16,000,006 foot-pounds the angular 
variation not above 0.15 of one per cent. 
either way. 

The steam consumption is about 16.75 
pounds per kilowatt-hour on full and on 
half load, and that of the turbines is 
guaranteed at 15 pounds. There are also 
in course of erection two British West- 
inghouse-Rateau turbo-alternators of the 


degrees 


and 


‘pipes, the outgoing streams having 
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same capacity as the Williams-Dick-Kerr 
Sets. 

Six 30-inch pipes will ultimately serve 
to draw condensing water from and re- 
turn it to the bed of the Thames, the in- 
coming water passing through a revolvy- 
ing-cage sieve and the returning water 
going back through the same cage in an- 
other compartment. Thus the sieve is 
Ultimately there 
will be four incoming and two outgoing 


always washed clean. 
the 
higher velocity, thus minimizing the col- 
lection of débris and facilitating its return 
to the river. Current is generated and 
distributed at 6600 volts and transformed 
in various substations to the usual 550 for 
tramway service. 

The the works out at 
about $115 per kilowatt capacity, including 


cost of station 


Current costs 
to deliver to substations 0.662 cent 


land, buildings and piers. 
and 
about 3 pounds of coal is consumed per, 
unit generated. 

The present annual car mileage will be 
about 32,090,000, the receipts being 23.4 
cents per car mile and the maximum load 
18,500 kilowatts, 
load factor. 
numbered 


with a cent. 
Last 


279,000,000, 


47'4-per 
the 
They should be 


year passengers 


well over 300,000,000 when this year’s ac- 
counts are made up. 





A Wind Power Plant at Hamburg 


By E. Horrmerister 

There is a wind-power 
plant near Hamburg, Germany. The tower 
is 90 feet high, the diameter of the 
wheel 36 feet. The wheel with 
gear wheels a dynamo which charges ac- 
cumulators. The capacity of the plant is 
6 horsepower at 15 feet velocity of the 
wind, 14 horsepower at 20 feet and 30 
horsepower at 26 feet. If the electric cur- 
rent is too feeble, an automatic circuit- 
breaker switches the current off, and if 


noteworthy 


drives 


it is too intense, an auxiliary resistance is 
brought into play 

This plant took the place of a gasolene- 
engine plant on a farm and saves $800 
a year. 
attendance, which is limited to a filling up 
of the The en- 
gine is held as a reserve machine. 
times the wind motor has worked with- 
cut interruption for 90 days. 


The wind turbine needs very little 


lubricators. gasolene 


Several 





High volatile matter in coal gives low 
efficiency and vice versa. The highest effi- 
ciency is obtained when the furnace is 
When the furnace 
is forced, the efficiency decreases. 


run at low capacity. 





Most coals that do not clinker exces- 
sively can be burned with 1 to 5 per cent. 
greater efficiency and with a smaller per- 
centage of black smoke on a rocking grate 


than on a flat grate. 
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I. A.P.S. Holds Annual Convention at Syracuse 


Three-day Session of the International Association for the Prevention 
of Smoke Brings out Some Valuable Data on Reduction of Smoke 
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The International Association for the 
Prevention of Smoke held its fourth an- 
nual convention in Syracuse, N. Y., on 
June 23, 24 and 25, 1909. The active mem- 
bership of this association is composed 
solely of officials of various city govern- 
ments, who are associated with the work 
of smoke prevention. The associate mem- 
bership is made up of others who are 
interested in the subject of smoke abate- 
ment, such as mechanical and consulting 
engineers, members of the United States 
Geological Survey, and those in the stoker 
and smokeless-furnace business. At the 
“Syracuse convention there were present 16 
active members and about 55 associate 
members. 

President John Krause, smoke inspector 
of Cleveland, O., presided at all meet- 
ings and proved himself a very capable 
and efficient officer. R. C. Harris, of 
Toronto, Canada, who has been secretary 
and treasurer ever since the founding of 
the association, again took care of the 
business end of the convention. 

During the convention nine papers were 
presented, all dealing with the problem of 
smoke abatement. Seven of these dis- 
cussed the subject from an engineering 
standpoint, one considered the legal phase 
and one paper covered the subject as a 
nuisance and as a menace to health. 

In the past the subject of smoke abate- 
ment has largely been left to the physician 
and to the civic reformer, and unfortu- 
nately among practical engineers the sub- 
ject was to some extent at least considered 
a joke. It is gratifying now to note that 
this young organization has year by year 
been discussing the problem from a tech- 
nical standpoint, and that the present ses- 
sions were almost entirely devoted to the 
consideration of the practical engineering 
questions involved. It that the 
subject of smoke prevention is now where 
it rightly belongs, that is, in the hands 
of the engineer, and the rapid strides made 
during the last few years show that the 
engineer, in exercising the same study and 
skill that has succeeded so well in other 
fields, is likewise accomplishing striking 
results in ridding our cities of the smoke 
nuisance. The keynote of most of the 
papers presented was the necessity of 
special furnace design for steam-boiler 
plants. This point was brought out forci- 
bly in every technical paper presented. 


shows 


In the past we have been building our 
boiler settings, grates, breeching and 


stacks without the close study that is nec- 
essary for complete and smokeless com- 
bustion. 


Professor Randall pointed out 











that the soft coal varied widely through- 
out the country and that boiler furnaces 
should be specially designed for the fuel 
to be used. L. F. Beers, a consulting en- 
gineer of Rochester, showed the im- 
portance of draft in the smoke problem, 
and that special design was required in 
connection with breechings and _ stacks. 
Paul P. Bird, chief smoke inspector of 
Chicago, showed from the experience of 
the Chicago smoke department the im- 
portance of special furnace design for 
boiler plants that are to run _ without 
smoke. 

It was stated in several papers and in 
the discussion, that although hundreds of 
so-called smoke devices and smoke con- 
sumers had been patented, satisfactory 
results could not be obtained as a rule 
by the addition of a mere device to a 
faultily designed and constructed plant, 
but that it is better to study the problem 
before the plant is built and design prop- 
erly. 

SMOKE ABATEMENT IN CHICAGO 

Paul P. Bird, chief smoke inspector of 
Chicago, told of the experience of the 
Chicago department of smoke inspection 
in approving all designs for new plants. 
The Chicago smoke ordinance makes it 
necessary for anyone installing a new 
boiler or reconstructing the setting of 
an old one to submit the drawings to the 
smoke inspector for his approval. His 
approval means that the plant can be 
operated without* making dense smoke. 
The speaker told of the various improved 
methods of setting the ordinary hand- 
fired return-tubular boiler that had been 
followed, and brought out the fact that 
the completely brick-inclosed furnace with 
a brick arch over the grates had not 
proved the success from a smoke stand- 
point that had been hoped for it. With 
the brick arch over the entire grate sur- 
face in the return-tubular boiler setting, 
the furnace temperature was so hot that 
the resulting rapid distillation ot the 
volatile gases was usually too rapid to 
insure complete combustion before the 
gases escaped to the boiler and stack from 
the furnace. 

Other objections to the brick arch over 
the fire were that the brickwork absorbed 
so much heat when starting the fire that 
on an 8 or 10-hour working day, the 
coal consumption was higher and the 
first cost and maintenance of such con- 
struction was high. 

The speaker gave as his opinion that 
the best setting for a hand-fired return- 
tubular boiler, having in mind smoke pre- 












vention, was to set the boiler higher than 
has been customary heretofore, say about 
42 to 48 inches above the grates for the 
ordinary size of boiler, and then to build 
some sort of arches, piers, etc., beginning 
at the front edge of the bridgewall and 
extending 3 or 4 feet behind the bridge- 
wall. This design should always include 
a deep deflection or drop arch behind the 
bridgewall to provide facilities for mixing 
the volatile gases thoroughly with the air 
that comes through the grates and through 
the front firing doors. The speaker told 
of hundreds of improved settings that had 
been installed in Chicago with good re- 
sults. ; 

A number of slides were shown illus- 
trating improved or special settings of 
all sorts of boilers, with particular ref- 
erence to smokelessness, the general ten- 
dency being to set boilers higher than has 
been customary heretofore, and either by 
bringing the furnace out in front of the 
boiler in a “doghouse” form or by baffling 
the boiler horizontally to get a long travel 
for the gases after they leave the grates 
and before they strike the heating surface 
of the boiler. It was shown that the 
standard forms of setting hand-fired Stir- 
ling, Babcock & Wilcox, Heine or vertical 
types of water-tube boiler made smoke- 
less operation when running at capacity 
practically impossible with most grades of 
soft coal. Slides were shown illustrating 
improved settings of these boilers that had 
been successful in reducing the smoke. 

In steam-boiler practice there have been 
developed certain standard methods of 
setting various boilers. These standard 
settings (usually recommended by the 
boiler manufacturer) all make smoke 
when operated at the rated capacity with 
soft coal. Certain improved settings are 
possible which could be used satisfactorily 
with any soft coal and not make objec- 
tionable smoke. 

Joseph Harrington, Green Engineering 
Company, Chicago, opened the discussion 
by saying that he considered the paper to 
be a plea for automatic stokers, in that 
all the faults and objections to the hand- 
fired furnace that the speaker had men- 
tioned were overcome by the stoker. 

R. H. Kuss, chief assistant smoke in- 
spector of Chicago, told of the difficulties 
the Chicago smoke department had ex- 
perienced in getting any exact informa- 
tion on the performances of different types 
of furnace, and made a plea that some 
technical school or other institution make 
a series of tests, carefully analyzing the 
results to prove which forms are best. 
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THE RELATION OF THE CHARACTER OF 

CoALsS TO THE PREVENTION OF SMOKE 

In this paper, D. T. Randall, the author, 
pointed out that throughout the country, 
from the anthracite of eastern Pennsyl- 
vania to the lignites of the western States, 
the coals differed widely in analysis, 
heating value and in smoke-making char- 
acteristics. He described the work of the 
Technological branch of the Geological 
Survey, in making and tabulating analyses 
of all these different coals, and of the 
boiler tests run to get at the boiler effi- 
ciencies and information as to the smoke 
with the various coals. Professor Ran- 
dall pointed out the necessity for partic- 
ular furnace design for these widely dif- 
ferent coals. He described the station for 
this investigation work by the Geological 
Survey, and said that the reason the work 
was practically stopped today was be- 
cause of the small appropriation by Con- 
gress for this purpose. 

H. M. Wilson, of the Geological Survey, 
in discussing this paper, described farther 
the plans of the Survey for working along 
this line. : 


COMPARATIVE CONSUMPTION OF COAL WITH 
AND WITHOUT STEAM JETS 


Prof. James B. Faulks, Jr., of Syracuse 
University, told of a test of a return- 
tubular boiler equipped with automatically, 
operated steam jets. The jets turned 
on with the opening of the fire doors and 
automatically closed about two minutes 
later. The jets were in use about 30 per 
cent. of the time. The steam jets were in 
the front of the furnace, over the fire, 
and were made by plugging %-inch pipes 
and drilling 1/16-inch holes through the 
plugs. In order to get at the amount of 
steam used by the jets a small auxiliary 
boiler was used to furnish steam for this 
purpose. The firing doors were left open 
for about two minutes after each firing 
to keep the smoke down. The coal used 
was Westmoreland gas coal having 6 
per cent. ash, 1% per cent. moisture and 
36 per cent. volatile. The principal data 
are given in the following: 


Number of jets in boiler furnace........ 
Duration of test, hr. and min.......... 
Steam pressure, main boiler, lb 
Steam pressure, auxiliary boiler, Ib..... 50 
Rated = of main boiler.............. 


Developed hp. of main boiler.......... 
Stack temperature, deg. F............. 562 
~ fired per sq.ft. grate surface per hr., 

Sere er ee eee eee eer oer cre 7.5 
Equiv. evap. per lb. of dry coal, Ib...... 9.37 
Equiv. evap. per lb. of combustible... .. 10.0 
Boiler efficiency, per cent.............. 2 
Percentage of total steam used by jets... 2.06 

Tests made with and without steam 


jets show that the economic results are 
practically alike in both cases. 

In the discussion it was brought out 
that the steam jet is an excellent device 
for preventing smoke with certain boilers, 
but that with certain .water-tube boilers 
it is of practically no assistance. It was 
further pointed out that it was quite im- 
portant in installing steam jets to get them 
at exactly the proper angle over the fire, 
and that this angle could only be de- 
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termined by the cut-and-try method, as 
. . °. 

it depended on the particular furnace and 
on the draft. 


Tue INFLUENCE OF Drart on Economy 
AND SMOKE PREVENTION 

L. M. Beers dealt with the importance of 
draft in securing boiler and 
smokelessness. The speaker pointed out 
that in the past the breeching had not 
received much attention in the design of 
boiler plants, and that often, even with a 
high stack, there was insufficient draft in 
the furnace because of a poorly designed 
breeching. A right angle in a breeching 
cuts down the draft very materially, so 
that all bends and turns should be avoid- 
ed where possible. Where a bend is nec- 
essary, make it as éasy and straight as 
possible. The speaker mentioned numer- 
ous instances from his experience where 
large savings had been made by simple 
alterations in the breeching. It was shown 
that the arrangement of baffling in boil- 
ers greatly affected.the loss of draft be- 
tween the breeching and the furnace, and 
that careful study of flow of gas through 
boiler settings was necessary. Boiler man- 
ufacturers as a rule object to changing 
the baffling from their standard forms, but 
often the boilerman doesn’t know that 
certain changes in the baffling may lessen 
the smoke and increase the efficiency or 
capacity of the boiler. The average veloc- 
itv of gases in a boiler furnace is about 
15 feet per second, so there is very little 
time available for the combustion process. 

In opening the discussion, Prof. D. 
T. Randall said that in operating a boil- 
er the draft gage was almost as important 
as the steam gage. He urged the use of 
permanently installed draft gages, and that 
those in charge of boiler plants be taught 
to watch the draft gage continually and 
control their fires thereby. 

In the opinion of Joseph Harrington, 
the most likely place in which to look for 
trouble in all boiler-furnace jobs was with 
the draft. 
grate installations, he always pays a great 
deal of attention to this subject. He 
spoke of the location of the stack rela- 
tive to the boiler and breeching. It is 
bad practice to bring two breeching con- 
nections into a stack from opposite sides, 
so that the gases flowing from one collide 
with the gases from the other. This 
should always be avoided when possible. 

Paul P. Bird said that although it was 
theoretically proper to regulate the op- 
eration of a boiler by means of the 
damper, it was dangerous advice for a 
smoke inspector to give to the average 
fireman. The ordinary fireman will make 
more smoke by using his damper than by 
leaving the damper wide open and con- 
trolling the draft with the ashpit doors. 
Automatic damper regulators are like- 
wise dangerous things for smoke pre- 
vention. 

E. Fitts pointed out that a long hori- 
zontal run of breeching had but little ef- 


economy 


In his experience with chain- 
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fect on the draft if it was well covered 
with some insulating material. 


SMOKE AS A PusLic NUISANCE 


Dr. Thomas Darlington, health officer 
of New York City, was not present be- 
cause of sickness, but his paper was read 
by Secretary Harris. The writer dis- 
cussed his subject from a legal standpoint, 
explaining the anti-smoke laws of New 
York City. The Board of Health has 
authority to abate nuisances, whether they 
affect the public health or not, and in this 
manner they proceed against smoke of- 
fenders. 

Dr. Darlington said that in the year 
1906 there were 240 arrests in New York 
for infringement of the health laws as to 
dense smoke, and in the year 1908 there 
were only 16 such arrests. In 1906 there 
was $350 collected as fines and nothing 


collected in 1908. 


Fue. Economy AND “SMOKE PREVENTION 

H. M. Wilson, chief engineer of the 
United States Geological Survey, described 
the work of the Geological 
seeking to abate the smoke nuisance by 
showing how coal may be burned most 
efficiently. He touched on that phase of 
the question that came up so often during 
the convention, the importance of special 
furnace design for the fuel and service. 
Mr. Wilson told of the plan, put into suc- 
cessful operation in 


Survey in 


Germany, of educating 
firemen to operate boiler plants without 
making smoke. It stated that in 
America most of the smoke comes from 
the small hand-fired boiler plants, and that 
it was customary to employ in these plants 
the cheapest of unskilled labor for fire- 
men. He pointed out that if these small 
plants are to be operated economically 
from a fuel standpoint and without smoke, 
more attention must be paid to the educa- 
tion of the firemen, and he recommendeda 
system where firemen could be educated 
in the classroom as well as in the fire- 
room. He reported that in the work of 
the Geological Survey they had been much 
more successful in educating the miners 
in the classroom about the dangers of cer- 
tain practices than in the mine through 
their foreman or others. 


was 


His experience 
in the mine-accident work convinced him 
that some sort of school should be started 
for the proper education of firemen. To- 
day the fireman is not appreciated in ac- 
cordance with his importance. 

During the discussion that followed this 
paper, Mr. Wilson exhibited samples of 
briquets made in the briquetting plant of 
the Geological Survey in Norfolk, Va. 
Some were made from the cheaper grades 
of bituminous coals and others from 
lignites. He said that the cost of mak- 
ing briquets, exclusive of the coal, is now 
about $1.25 per ton. This is chiefly due to 
the use of pitch for a binder, which is ex- 
pensive. Many experiments are being 
made to find other material for binders. 
The lignite coals of the West may be 
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briquetted without a binder, and briquets 
from lignite will some day undoubtedly 
play an important part in the fuel supply 
of the United States. 

Briquets are used quite extensively in 
railway locomotives in Belgium, Germany 
and France. The locomotives carry a 
supply of briquets and use them for heavy 
pulls over grades and when in cities. They 
burn with much less smoke than raw coal, 
and the boilers can be forced more rapidly 
by their use. 

The tests of the Geological Survey show 
that the use of briquets is a help in re- 
ducing the smoke nuisance, but requires 
careful handling, as does coal. 


THe SMOKELESS FURNACE 


S. B. Flagg, of the United States Geo- 
logical Survey, referred to the boiler tests 
made by the Survey, which showed that 
the trouble from smoke increases with 
the percentage of volatile in the coal. He 
spoke of the present methods of figuring 
the heat balance in making boiler tests. 
In the unaccounted-for item is included 
any loss that may be due to the uncon- 
sumed hydrogen in hydrocarbons, also 
the heat lost by evaporating moisture in 
the air, and that lost by radiation. The 
Orsat gas apparatus only records COs, 
CO and oxygen. There are very few data 
on the presence of hydrogen and hydro- 
carbons in flue gases. The work of the 
Geological Survey in studying these losses 
and in attempting to analyze them, 
shows that the smoky chimney indicates 
uneconomical conditions in the furnace, 
and that these conditions can be remedied. 





A Novel Pumping Station 
By Cuartes F. ApAms, Jr. 


A rather interesting sewage-pumping 
station has just been installed in Lynn, 
Mass., for besides being automatic in its 
action it certainly has a unique location. 
The necessity for a station was brought 
about by a decision of the supreme court 
ordering the city to abandon the outlet 
of an old sewer that emptied directly into 
the harbor and to connect with a sewer 
that was 11 feet higher at the place of 
infterception. As it was impossible to 
make a gravity-flow connection, a pump- 
ing station was the only solution of the 
problem. The room containing the pump- 
ing apparatus is located under the street 
and is entered through a manhole which 
is the only external indication of the sta- 
tion’s existence. This room is 21 feet, 
long, 11 feet wide and 14 feet high and 
is of reinforced-concrete construction. 


The pumping equipment comprises 


three General Electric motors directly 
connected to centrifugal pumps that are 
set below the level of the sewage to be 
pumped, so that they are always sub- 
merged, obviating the necessity of prim- 
ing. Branching from the main sewer is 





POWER AND THE ENGINEER. 





a settling chamber where the level is 
comparatively calm and in this chamber 
are located the floats which make the 
contacts. When the sewage in this cham- 
ber reaches the 2-foot level the first float 
makes a contact, causing the controller 
to operate and start the small motor seen 
in the foreground. The pump connected 
to this motor is capable of discharging 
1200 gallons per minute. Should the 
small pump be unable to take care of the 
sewage and the level in the settling 
chamber continue to rise, two larger 
pumps, each having a capacity of 4000 
gallons per minute, are set to work, giv- 
ing a total pumping capacity of gooo gal- 
lons per minute. 

Should the starting devices fail to oper- 
ate from any cause, a telltale operating an 
indicator at the fire-alarm headquarters 
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High Pressure Engines and Low 


Pressure Turbines 


3y H. E. SANDERS 





In order to compare engines and tur- 
bines they should be operated under 
similar conditions. Until recently recipro- 
cating engines were generally operated 
with saturated steam; and to compare 
them in regard to steam economy with 
turbines which are usually operated with 
highly superheated steam results in a de- 
cision in favor of the turbine. How would 
this comparison stand if both were oper- 
ated under the same conditions? 


Small turbines, for instance the De 
Laval, running noncondensing with dry 



























































THE PUMPING EQUIPMENT 


gives notice. A fan blower belted to the 
small motor serves to ventilate the room, 
and any surface water that may enter is 
taken care of by a water siphon work- 
ing automatically: 





With the beginning of the present fiscal 
year the republic of Cuba established a 
bureau of information, President Gomez 
appointing Leon J. Canova, an American 
newspaper man, who has resided in Cuba 
eleven years and has a wide acquaintance 
with the island, as its director. Parties 
wishing information of any nature con- 
cerning Cuba can obtain it free of charge, 
by writing to Leon J. Canova, U. and I. 
3ureau (Utility and Information Bureau), 
Department of Agriculture, Commerce 
and Labor, Havana, Cuba. 





To make a leaky, dried-out tank hold 
water long enough to enable it to swell, 
put asbestos pulp into the cracks on the 
inside while filling. 





steam use from 60 to 75 pounds of steam 
per kilowatt per hour, while small en- 
gines under those conditions require from 
30 to 35 pounds per indicated horsepower 
per hour, an equivalent to from 47 to 55 
pounds per kilowatt per hour. 

It is not the purpose, however, to dis- 
cuss such comparisons, but to give the re- 
sults of a little study along a line sug- 
gested by an article in Power for Novem- 
ber 17, 1908, on “The Low Pressure 
Steam Turbine.” The engine there re- 
ported as running noncondensing at 810 
kilowatts required 30.6 pounds of steam 
per kilowatt per hour. When running 
with the low-pressure turbine the same 
weight of steam developed 1550 kilowatts. 
Or, the low-pressure turbine developed 
740 kilowatts on 33.5 pounds per kilo- 
watt per hour. The other two records 
show a consumption for the low-pressure 
turbine of 34.1 and 34.4, respectively, or 
an average for the three of 34.0 pounds 
per kilowatt per hour. 
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Treating reciprocating engines in the on 


same way the steam consumption for a 
low-pressure engine can be obtained. For 
brevity, only four engines will be con- 
sidered, although numerous 
could be obtained. These are triple-ex- 
pansion engines, three being pumping en- 
gines and the other a cotton-mill engine. 
As the power and steam consumption of 
these engines are based on the indicated 
horsepower, it becomes necessary to make 
one approximation; that is, that 85 per 
cent. is assumed as the efficiency of the 
electric-generator and engine mechanism. 
The steam used was of ordinary quality, 
except in one which had a trifle super- 
heat, and entered the low-pressure cyl- 
inders at pressures ranging from zero to 
4 pounds above atmosphere, or an average 
of about 1 pound. 

In engine No. 1, the indicated horse- 
power of the three cylinders was 257.6, 
224.5 and 300.8, respectively. The engine 
used 9001 pounds of steam per hour. The 
low-pressure cylinder used 30 pounds per 
horsepower per hour, or 47.3 pounds 
per kilowatt per hour. The other two 
cylinders developed 482.1 horsepower on 
18.67 pounds per horsepower, or 20.5 
pounds per kilowatt per hour. 

Following is a table of the results from 
the four engines: 


examples 


























‘STEAM, Ln. PER 
HORSE-POWER. Kw.-Howur. 
a |e.) 2/8. 18.1 
ENGINE, | #2 aa 8 ;ee ee 2 
7S | $31 2 / csi ssl z 
ey B= = a= = Eo} 
af] as > | 6S ja) & 
rw bh CO lamiseml SO 
‘O oo] sg 70} eo] 
ee b| aim ia] 4 
| 481.2 |300.8 |782.9/29.5 |47.3]17.95 
2 295. 26|199.14/494.4/33.85 50.2/20.2 
3 595.6 |401.2 |996.8/33.6 49.8/20.25 
4 367.3 |206.4 [573.7 30.95,55.0/19.8 
Average | 
kilowatt |274 175.5 453.0 

















Turbines with three stages might be 
compared to triple-expansion engines and 
the third stage considered as a low-pres 
sure turbine. The third stage here is 
considered to begin at that point where 
the pressure is one pound above atmo- 
sphere. 

There are not many records of 
of turbines running noncondensing, using 
saturated steam. One reported in ryoe 
showed, a steam consumption of 35 pounds 
per electrical horsepower, cr 47 pounds 
per kilowatt. The output was 400 electri- 
cal horsepower. This same turbine when 
running condensing used only 15 pounds 
of steam per electrical horsepower, or a 
total of 6000 pounds per hour. Dividing 
this by 35 gives 171.5 horsepower as the 
portion of the load carried by the high- 
pressure end of the turbine, leaving 228.5 
horsepower to be delivered by the low- 
Pressure turbine. The water rate of the 
low-pressure turbine was, therefore, 26.25 
Pounds per horsepower, or 35.2 
Per kilowatt. 

There are a number of records of tests 


tests 


pounds 
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turbines running condensing using 
saturated steam, three of which show con- 
sumption rates of 9.8, 8.5 and &5 kilo- 
grams per kilowatt. The average for the 
three is 8.93 kilograms, or 19.7 pounds 
per kilowatt per hour. are the 
best results out of a number of records 
at hand. The output of the turbine was 
750 kilowatts; steam used per hour, 14,750 
pounds. 


These 


Dividing this by 34, the average 
consumption of a low-pressure turbuine, 
gives 434 kilowatts delivered by the low- 
pressure turbine, leaving 316 kilowatts de- 
livered by the high-pressure turbine at a 
rate of 46.75 pounds per kilowatt per hour. 

The following table is a summary of 
these results: 








STEAM, Ls. PER Kw.-HOUR. 

















, Low 
High Pressure 
Pressure. | Portion, Whole. 
Triple-expansion| 
engine.......| 32 50.5 ‘19.5 
Turbine.......| 46.75 34 19.7 
| 
From this, it appears that the high- 


pressure engine is as much better than the 
‘high-pressure turbine as the low-pressure 
turbine is better than the low-pressure 
engine. Hence, if this high-pressure en- 
gine and low-pressure turbine are com- 
bined in a plant of 1500 kilowatts capacity, 
773 kilowatts will be delivered by the en- 
gine and 727 


sure turbine. 


kilowatts by the low-pres- 
The plant would use 773 & 
32 = 24,750 pounds per hour, which gives 
a rate of 16.5 pounds per kilowatt per 
hour. This is a gain over the all-turbine 
plant or the all-engine plant of 15.2 per 
cent. The steam consumption here is I 
pound more than reported in Power, 
which results from the selection of tests 
from the engines poorer comparatively 
than those from the turbines, which give 
The 
plant reported in Power shows a saving 
of 21.3 per cent. over the all-turbine plant. 

From this the conclusion would be that 
a saving of from 15 to 20 per cent. over 
the all-turbine or the all-reciprocating 
plant is to be had by compounding a high- 
pressure compound reciprocating engine 
with a low-pressure turbine. 

It may be that the proper division be- 
tween the high-pressure engine and the 
low-pressure turbine is not at 1 pound 
above atmosphere, but at higher 
pressure which could be determined by 
tests. 


at least conservative comparisons. 


some 


Perhaps the accuracy of this deduction 
will be turbine plants 
have delivered power on a water rate of 
14 pounds per kilowatt. True, but that 
steam was highly superheated and of a 
higher initial pressure. In record 
of test at hand a water rate of 14.2 pounds 
was attained with 200 degrees Fahrenheit 
superheat. 

According to curves plotted and ex- 
hibited in “Steam Turbine Engineering,” 
by Stevens and Hobart, the reciprocating 


doubted because 


one 
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engine gains more from superheating the 
steam than does the turbine, and much 
more by increasing the initial pressure. 

If this is true, then the water rate for 
the plant just mentioned, instead of be- 
ing 14 pounds, as with the turbine, would 
have been 11.9 pounds with the com- 
pound reciprocating engine compounded 
with the low-pressure turbine. 

Further to corroborate the conclusion 
arrived at here, Mr. Orrok is quoted in 
Power, 10, 1908, 
“As far as steam efficiency is concerned, 
there is nothing to 
reciprocating engine, properly designed 
and run, and a turbine. That is, for the 
all-engine or all-turbine plant.” 

Professor Rateau points out that in 
order fully to use the expansion of steam 
to 1 pound absolute would require a low- 
pressure cylinder so large that its 
would be prohibitive, and the friction of 
the large parts and effect of wiredrawing 
the large volume of steam through the 
small ports would largely offset the gain 
from such expansion. But the low-pres- 
sure turbine the large volume of 
steam without becoming large itself and 


November as saying: 


choose between a 


cost 


uses 


the rarified steam offers but little re- 
sistance to the revolving blades. 
Mr. Neilson says, in substance, that 


turbines are not more efficient because of 
eddy currents and fluid resistance to the 
blades revolving in the dense medium. 

It seems that increasing the admission 
pressure would the loss due to 
fluid friction, the density of the 
steam is greater, just as superheating at 
any the density 
and hence the loss due to fluid friction. 
Also, on the small blades of the high- 
pressure turbine the between 
the ends of the blades and the cylinder 
is a greater proportion than on the larger 
blades of the low-pressure cylinder, thus 
causing a greater loss from leakage in 
the high-pressure than in the low-pressure 
turbine. 


increase 
since 


given pressure lessens 


clearance 





On June 30, at the $2,000,000 plant and 
dam of the Connecticut River Power Com 
pany at Hinsdale, N. H., and Vernon, Vt., 
current at 75,000 volts was turned on and 
transmitted over a distance of 53 miles, sup- 
plyng motive power in Fitchburg, Worces- 
ter, North Adams, Springfield, Clinton, 
Winchendonand Girdner, Mass. and Lewis- 
ton and Manchester Vt., as well as many 
smaller places for lighting, traction and 
factory purposes. 





Often the question as to whether a 
building should supply its own light and 
power and utilize the exhaust steam for 
heating, or whether it should buy current 
and in addition spend nearly as much as 
before for for live-steam 
depends largely upon the possibility of 


coal heating, 
getting all the machinery required into the 
limited basement space available.—A meri- 
can Ball Engine Company. 
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POWER AND THE ENGINEER. 
Don’t Stand in Your Own Light 


If a man were seen standing with a book 
in his hand and his back to the only avail- 
able light, straining his eyes in an attempt 
to read the text matter in the shadow, the 
impulse would be to ask why he did not 
get out of the light so he could see. The 
same question can be asked of the engineer 
who believes he has no chance of gaining 
the confidence of his employer, at least 
as far as his skill as an engineer goes. 


Just why an engineer should assume ° 


that his employer will not listen to any 
proposition is not evident, but a great 
many have taken the stand that it is use- 
less to suggest improvements, or the 
adoption of new methods in the steam 
plant. Such an attitude is next to idiotic, 
because it places both the engineer and 
the employer in a position where neither 
gets an opportunity of showing the other 
what he can or will do. 

The complaint is made by some engi- 
neers that they never have a chance to 
talk matters over with the head members 
of the firm, owing to the petty jealousies 
of the minor officials, who either bury 
their suggestions or take the credit to 
themselves. These difficulties can be over- 
come if the proper course is pursued. The 
reason men are able to hold any position 
is because they give a reasonable amount 
of satisfaction; where they do not give 
satisfaction the position is filled by some- 
one who can. The man who gives more 
than a reasonable amount of satisfaction 
need not fear but that his arguments will 
be listened to, even though they may not 
be adopted. This kind of men are close 
to those in authority in their own partic- 
ular line, and are able to command a 
larger salary than the man who just slides 
along on the marginal line between sat- 
isfactory and unsatisfactory work. The 
thing to do is to perform the daily duties 
with promptness and despatch, and as 
well as circumstances will permit, and not 
be afraid of sometimes doing work that 
perhaps belongs to the other fellow; few 
have ever died from overwork. In other 
words, make yourself of such value to 
your employer that he will believe you 
are indispensable to him. When that time 
comes, suggestion and advice will re- 
ceive the consideration they deserve. 

An employer can’t be blamed if he does 
not take notice of his engineer’s sugges- 
tions at first, even though they may be of 
great merit. The thing to do is to stop 
saying and thinking that your suggestions 
are of no value, but when you have an 
idea to propose, produce an argument 
with it to show you know what is to be 
done, how it is to be done, and, above all, 


the results to be obtained. An engine was 


_ never built in one day, neither can an en- 


gineer gain the complete confidence of 
his employer in so short a time; more 
likely years. Get out of your own light, 
and show what you can do! 
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A boy once said to his father, “I can 
run faster than you can.” The “old man” 
took little stock in the boast, and to show 
the boy he did not know what he was 
talking about, ran a race and left the boy 
far in the rear. A few years later the 
same boast was again made and again the 
“old man” started in to show the boy his 
error, but the boy won out and left the 
“old man” behind. The boy showed that 
as a runner he had improved; naturally 
the “old man” was satisfied that the boy 
could run the faster and the one proof 
was enough. 

Now the point is this: The first time 
you propose to do something, the “old 
man” will doubtless have but little faith 
in your ability, but to try you out will 
let you go ahead, and you fall down. 
Naturally the impression created is not to 
your advantage, and the probabilities are 
that another opportunity will not present 
itself right away. The “old man” is per- 
haps satisfied, because his disbelief in 
your ability has been vindicated, and you 


—you feel humiliated because you did not 


make good. A wise man never makes 
the same mistake twice. Theréfore, if 
after a failure to make good, the lesson 
has been learned, you are really better off 
than before. Then the thing to do is to 
pswofit by what has happened and fully 
understand what your next proposition is 
before attempting to put it into execution; 
or, be sure you can run before you chal- 
lenge another to a race., 

But, the first essential is to have ideas 
that are good for something, and_ this 
can be done only by knowing your sub- 
ject and thinking about it. 





Know Your Power Cost 


The time is not distant—in fact is here 
now—when the steam-plant engineer must 
show that he can operate his power plant 
as cheaply as the power can be purchased 
from a central station. 

The methods employed by some engi- 
neers are obsolete, and the wonder is that 
the plant owner has stood for such loose 
methods for so many years. In the aver- 
age steam plant, the coal is ordered just 
in time to secure a fresh supply before 
the old order is used up. No record is 
kept as to the amount of water evaporated 
per pound of coal, the ash contained in 
it, or the cost of evaporating the neces- 
sary water to operate the engine. 

The supplies are ordered, paid for and 
used, no one knows how or by whom. 
The engine may be in good order or may 
not, depending as to whether the engineer 
knows enough about engines to keep them 
in condition, and has gumption enough to 
do so when they do require adjustment. 
Operating a plant under such conditions 
is “going it blind,” to say the least, and is 
a condition that would not be tolerated 
in any other branch of manufacturing, ex- 
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‘ept occasionally, and then it usually ends 
n bankruptcy. 

No sane engineer can expect his em- 
ployer to put up with such loose meth- 
ids, for he is constantly being approached 


by the representative of the central sta- 


tion, and when his interest has become 
sufficiently aroused, out will come the 
hooks which will show the cost of op- 
erating the plant, with the chances that 
the central station will get the business, 
and out will go,the engineer. 

It is time for engineers to take notice 
of the cost of producing power in their 
plants, or some fine morning they will be 
jound anxiously looking over the want 
column of the daily papers. 





The Boiler Trust 





Early this year a resolution was passed 
by Congress calling for information as to 
the cost of installing a plant to construct 
steam boilers at the Brooklyn navy yard 
or other suitable’ location. Constructor 
Capps, while acting chief of the Bureau 
of Steam Engineering, said that the plant 
in the Brooklyn navy yard is now com- 
petent to make naval boilers with the ex- 
ception of the Babcock & Wilcox and the 
Niclausse types, but that their manufacture 
would require the installation of special 
tools and appliances at a cost of upward 
of a million dollars. He said further 
that the Babcock & Wilcox Company is 
willing to furnish the machinery or draw- 
ings therefor, but would charge a royalty 
for the use of their processes, etc., which, 
with the other expenses, would bring the 
cost of manufacture by the Government 
up to the price now paid to that company, 
about $3.86 a square foot of water-heat- 
ing surface. It is not denied that this 
price, which is about three times what 
boilers for industrial purposes bring, is 
what is being paid, but it is explained that 
this is the more complicated and expensive 
“marine type.” 

\nd now comes a letter from the vice- 
president of the Heine Safety Boiler Com- 
pany charging that the Babcock & Wilcox 
Company, having formed a combination 
with the Aultman & Taylor, the Stirling 
and the Rust companies, is trying to get 
a monopoly of the boiler trade of the 
United States, and that they have managed 
to have inserted in certain Government 
specifications for boilers a clause stating 
that “no boilers having stayed surfaces or 
stay bolts will be considered under this 
hid.” and this in the face of the fact that 
every locomotive boiler in the world, and 
most of the marine boilers on the high 
‘eas and the lakes and, with few excep- 
tons, all the battleships of the world have 
hoilers with stayed surfaces. 

The Mosher Boiler Company has also 
hecome active in the matter, has placed 
2 complaint in the hands of Congressman 
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Barchfeld, and it is intimated that com- 
plaints will be forthcoming from others 
who are precluded from bidding under 
such specifications. 

A naval officer familiar with the situa- 
tion thus described the attitude of the 
Bureau of Steam Engineering in a recent 
interview with the editor of Power: “Our 
battleships and armored cruisers rarely 
use anything but a straight-tube boiler, 
and as a result of experience we have 
practicaily adopted the Babcock & Wilcox 
as our standard for high-powered ships. 
This was not done until the Niclausse 
had been given a thorough trial in a num- 
ber of ships, a trial attended with much 
expense, I assure you. The only other 
straight-tube marine boilers that have re- 
ceived recognition by any naval power 
are the Belleville and the Yarrow. The 
former we were fortunate enough to steer 
clear of, thanks to Admiral Melville’s firm- 
ness in resisting the importunities of the 
Belleville people at a time when Great 
Britain and other countries were using it 
almost to the exclusion of other types. 
The Yarrow boiler has been used in some 
of our small vessels, but not in any of 
the large ones. The fact that Great Britain 
has, after exhaustive tests, decided upon 
the Babcock & Wilcox and the Yarrow 
as the only types for battleships, and this 
some years after we had adopted the 
former, would indicate, if our experience 
did not confirm it, that the judgment of 
Admiral Melville and his successors was 
sound. If anything further is needed, the 
experience of the battleship fleet is the 
best reply that can be made to the criticism 
of people who can build a cheaper boiler. 
I am credibly informed that the repairs 
to boilers were insignificant upon the re- 
turn of the fleet. 

“It is extremely unfortunate that we 
have not a competing boiler, for every- 
body recognizes that criticism of an un- 
pleasant character is invited by sticking 
to one type, but we do not want to adopt 
a poorer boiler just for the sake of 
silencing criticism and at the expense of 
getting a less efficient ship. We have had 
no boiler failures, and do not want any. 

“As to the charge of the Heine Boiler 
Company, I feel sure that it required no 
pressure from anybody to have the clause 
inserted in the specifications forbidding 
stayed surfaces. Engineers who have had 
experience with them know that they are 
a happy riddance; and if the vice-presi- 
dent of the Heine company knows of 
any battleship in any navy, built during 
the last 1& years, that has water-tube 
boilers with stayed surfaces, he is in pos- 
session of information which the average 
engineer has failed to note. About twenty 
vears ago, France built one or two ships 
with Lagrafel-D’Allert boilers, which re- 
semble the Heine, but the experiment was 
enough—it has not heen repeated. 

“The navy has been using Mosher boil- 
ers in torpedo boats for many years, and 
also put them in the monitor ‘Tallahassee’ 
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(ex ‘Florida’). Within the last year or 
two they were put in the ‘Nashville’ as a 
substitute for Yarrow boilers, and also 
This 


doesn’t look as if the navy department is 


in two destroyers built by Cramp. 


opposed to the Mosher boiler—in its prop- 
er place; but it does not think that place 
is in a first-class battleship. I am told 
that the Cramps were so pleased with 
their Mosher experience that when it came 
to boilers for two more destroyers they 
gave the contract elsewhere, although at 
a higher price. 

“We use water-tube boilers of the fol- 
lowing types in vessels of different classes : 
Almy, Normand, Yarrow, Thornycroft, 
Mosher (two types), Seabury, Fore River, 
Niclausse and Babcock & Wilcox. We 
wouldn’t think of using some of these in 
a battleship; neither would we be foolish 
enough to use a Babcock & Wilcox in a 
destroyer.” 





Keep Right 


—_—__— 


In looking over the station log book 
with the chief engineer, a visitor noticed 
that the average evaporation in the boil- 
ers under actual conditions was recorded 
as being ten pounds of water per pound 
of coal. As this included all of the coal 
used in banking fires, getting up steam 
from cold water when a boiler was put 
into service after cleaning and after the 
light Sunday load, he asked, “if you get 
ten pounds evaporation per pound of 
coal in everyday practice, what would you 
get on a test?” 

The engineer’s reply was characteristic 
of the man: “I keep the plant under test 
conditions all of the time from the scales 
on which the coal is weighed to the last 
valve in the air pumps.” This was no 
fairy tale but a plain statement of the 
facts in the case. Being methodical in 
his habits he had a system of daily re- 
ports by which he was able to know from 
his subordinates and assistants the exact 
condition of every piece of apparatus in 
the plant, and matters of upkeep were at- 
tended to when they needed attention in- 
stead of when they could no longer be 
used. 

“Wherever and whenever you see a 
head, hit it,” was his working motto, and 
the whole force followed his example. As 
one result his hands were always free. 
No difficult or disagreeable piece of work 
left over for a more convenient season 
ever claimed his attention when he wanted 
to talk with a visitor, entertain a sales- 
man or discuss a proposed change or a 
new installation with the manager. 

This engineer’s way of doing his work 
was the foundation on which his success 
was built, and every man who follows the 
plan of keeping every piece of machinery 
in his care in the best working order that 
is possible within the limits of his ability 
will be a successful engineer. 
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Massachusetts N. A. S. E. 


Convention 





The fourteenth annual convention of 
the Massachusetts State Association of 
the National Association of Stationary 
Engineers was held at Springfield Thurs- 
day, Friday and Saturday, July 8, 9 and 
10, with headquarters at the Cooley hotel. 
The meeting proved to be the largest and 
best ever held in the State, and the 
“boys” of Massachusetts are justly proud 
of its unqualified success. 

The business were held in 
Lenox hall, the meeting room of the local 
association being too small to accommo- 
date the delegates in attendance. The 


sessions 
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meeting and the. necessary committees 
were appointed; after which the meeting 
was adjourned. 

At the Friday afternoon session, the im- 
portant business of the convention 
disposed of with dispatch. The report of 
the finance committee showed that the 
State organization is in a most healthy 
condition financially. The officers elected 
for the ensuing year were: Ole B. Peter- 
sen, past president; Preston E. Tirrell, 
president; George L. Finch, vice-presi- 
dent; Walter H. Damon, treasurer; James 
H. Sumner, secretary; A. M. Day, con- 
ductor; H. W. Richardson, doorkeeper. 
The officers were installed by W. J. 
Reynolds, national vice-president, assisted 
by Past National Presidents H.-F. Stone, 


was 
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Mechanical Rubber Company, Lunken- 
heimer Company, Dearborn Drug and 
Chemical Works, Jenkins Brothers, 
Hart Packing Company, H. W. Johns- 
Manville Company, American Oil Com- 
pany, Garlock Packing Company, Ashton 
Valve Company, Keystone Lubricating 
Company, Strong, Carlisle & Hammond 
Company, Chapman Valve Manufacturing 
Company, William R. Winn, M. J. O’Mal- 
ley, Enterprise Rubber Company, Wyckoff 
& Lloyd Company, Heine Safety Boiler 
Company, Patterson Lubricating Com- 
pany, Crosby Steam Gage and Valve Com- 
pany, Pennsylvania Flexible Metallic 
Tubing Company, Knowlton Packing 


Company, Bemis & Call Hardware and 
Tool Company, Deane Steam Pump Com- 
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first business meeting was called to order 
on Friday morning by the chairman of 
the local committee, W. H. Damon, who 
introduced Mayor Sanderson, of Spring- 
field, who warmly welcomed the visitors 
to the city. State Deputy Edward H. 
Kearney responded for the engineers and 
paid tribute to the mayor for his kind 
words and cordial reception. C. H. Os- 
trander, vice-president of the Connecticut 
State Association, spoke earnestly in favor 
of State associations. Past National Presi- 
dent P. H. Hogan called State President 
Ole B. Petersen to the rostrum and pre- 
sented him a handsome gavel, the gift of the 
Massachusetts association. Mr. Petersen’s 
speech of acceptance was generously ap- 
plauded. He then assumed charge of the 


P. H. Hogan and T. N. Kelsey. Reso- 
lutions were passed upon the deaths of 
F. H. Boyer and James H. Wittemore. 
The last thing of the session was the 
presentation by T. N. Kelsey of a past 
president’s badge to Mr. Petersen. 

On Saturday morning a most interest- 
ing and instructive lecture was given by 
F. R. Low, editor of Power. 
play of the supplymen at 


The dis- 
Graves’ hall 
was excellent, and for its kind the largest 
The fine 
exhibition awakened unusual interest, and 
the two large halls of the building were 
constantly filled by those interested in the 


ever seen in Massachusetts. 


various new devices of the engineering 
world. Following is the list of exhibi- 
tors: 


SPRINGFIELD, 
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pany, Quaker City Rubber Company, 
Monarch Valve Manufacturing Company, 
M. W. Kellogg Company, Holyoke Valve 
Company, Strong Machinery and Suppl) 
Company, Adam Cook’s Sons, Perfection 
Grate Company, Mason Regulator Com- 
pany, W. J. Hyland Company, A. W. 
Chesterton Co., Brewer & Company, Mc- 
Leod & Henry Company, William G. Stark- 
weather, M. T. Davidson Company, 
Hydro-Palm Company, American 
Steam Gauge and Valve Manufacturing 


Soap 


Company, M. S. Converse Coal Company, 
Bacon & Donovan Engine Company, Amer 
can Radiator Company, Williams Gage 


Grease (Mant 
3ereman 


Company, Philadelphia 
facturing Company, Feodor I 
Company, Federal Metallic Packing Com- 
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pany, Grip Coupling Company, American 
Diograph Company, New England En- 
gineer, Practical Engineer and Power. 
On Friday evening a banquet was held 
at the Cooley hotel, at which more than 
three hundred delegates and guests were 
Herbert E. Stone was the toast- 
and, after the had 
introduced the several speakers, 
who gave short, snappy and enjoyable ad- 


present. 


master coffee been 


served, 


dresses. The speakers included the fol- 
lowing: W. J. Reynolds, P. H. Hogan, 


C. H. Hathaway, F. R. Low, T. N. Kelsey, 
Edward H. Kearney, George L. Finch, 
William D. McLean, W. H. Damon, Ole 
B. Petersen, John A. Sumner, Charles A. 
Winther. 

During the evening “Jack” Armour en- 
tertained with songs, stories and recitals, 
and the Springfield Male Quartette sang. 

On Saturday afternoon, under the lead- 


ership of W. H. Damon and a band of 





ENGINEERS’ BLUE CLUB OUTING AT STATEN ISLAND, N 


music, a march was made to the plant 
of the United Electric Light Company, 
of which Mr. Damon is the chief engineer. 
After the inspection was completed and a 
light lunch partaken of, Mr. Damon was 
called to the midst of the company and 
presented three handsome tokens... a ring, 
a stickpin and 
The steamboat 
Visit Riverside 


buttons. 

then boarded to 
where a_ shore 
A feature of the out- 
ing was a baseball game between the en- 


gineers 


sleeve 

was 
grove, 
dinner was served. 
and supplymen, resulting in a 
victory for the engineers by the score of 
I2 to &. 
mittee deserved the many words of praise 
bestowed upon them. 


Mr. Damon and his local com- 





\ir admitted freely at firing and for a 
short period thereafter increases efficiency 
and reduces smoke. 
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Jersey City Engineers’ Blue Club 
Outing 


The Engineers’ Blue Club of Jersey 
City, N. J., held its fourteenth annual out- 
ing and field day at Selmer’s park, Staten 
Island, on Sunday, July 11. The event 
was largely attended and was most en- 
joyable. There were present many promi- 
nent officials of Jersey City. 

Aiter a hearty breakfast, the baseball 
game, which had been arranged between 
the members of the Blue Club and the 


“Bunch,” was played, the “Bunch” win- 
ning by the score of 13 to 4. John 
Callahan gave universal satisfaction in 
the capacity of umpire. 

There were races and games of all 


kinds, the winner of each event being pre- 
sented a very handsome prize. 
Refreshments were constantly on tap, 
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country, where he remained for three 
years, and then went to Lowell, Mass., 


working there in a locomotive shop for 
two years. The shop closing permanently, 
Mr. Watson went to Detroit, Mich., where 
he found employment on the Michigan 
Central railroad, leaving there to run on 
the Great Lakes as a marine engineer. 
After a returned to New 
York and went to work in the old Novelty 


Iron Works as a lathe hand, and while in 


few years he 


this position was surprised to receive a 
call to become one of the editors of the 
Scientific with 
mained for five years. 

In 1881, Mr. Watson founded the Me- 
chanical Engineer, which he successfully 
conducted for 16 years and then disposed 
Mr. Watson wrote 
several books on mechanical subjects and 
“Modern 
Practice of American Machinists and En- 


American, which he re- 


of it to younger men. 


among his publications are: 





and the day’s festivities came to a happy 
ending 
dinner. 

The group photograph was taken by 
B. H. Nensel. 


with the serving of an ap,;-tizing 





Obituary 


Egbert Pomeroy Watson, with whose 
writings most of us are undoubtedly famil- 
iar, died on June 22, from a stroke of 
paralysis with which he was stricken early 
in September last. Mr. Watson was born 
April 17, 1835, in New York City, and was 
educated in the New York public schools 
and at a private boarding school in Con- 
necticut, where he spent about three years. 
At the age of 15 he was apprenticed to the 
then largest marine-engine works in the 
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gineers” (1868), “How to Run Engines 
and Boilers” (1899), “Small Engines and 
Boilers” (1899), “Manual of the Hand 
Lathe,” “The the Machine 
Shop,” etc. During his later years, Mr. 
Watson occupied himself by contribu- 
ing to various periodicals of the day. He 
was a member of the Marine Engineers 
and Naval Architects Association and a 
past vice-president of the National As- 
sociation of Marine Engineers. 


Professor in 





In the article by A. L. Hodges, page 
926, May 25 number, a correspondent calls 
attention to an error which appeared in 
the illustration the 
matter. The point at which the reading 


and also in reading 
of the absolute scale equals that of the 
Fahrenheit scale is not 549.25 degrees, as 
given, but instead 574.25. 
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Power Plant Machinery and Appliances 


Original Descriptions 
Manufacturers’ 


No 


o f 
or 


Cuts 


Power 
Write-ups 


Devices 


Used 





MUST BE NEW OR 


The Eureka Automatic Water 


Softener and Punifier 





The Eureka automatic water softener 
and purifier, made by the Dodge Manu- 
facturing Company, of Mishawaka, Ind., 
may be characterized as a saturated lime- 
water machine, as distinguished from the 
so-called milk-of-lime apparatus, in which 
the lime is added without being entirely 
dissolved before coming in contact with 
the water which it is desired to purify. 
The device consists of two portions: a 
large vertical dec&nting tank in which the 
reactions take place, and a smaller, or 
lime-saturating tank, where some of the 
water is prepared before passing to the 
main tank. <A sectional elevation, which 
will aid in explaining its operation, is 
shown in Fig. 1. 

Water, furnished either by gravity or 
under pressure, first enters the top of the 
small sheet-iron tank A. The water is 
here maintained at a constant level by 
means of a float and, falling through a 
weir, revolves on a small gravity water 
wheel which furnishes the necessary 
power to operate the apparatus. A definite 
portion of the incoming water is deflected 
through the pipe B into the lime-mixing 
tank C. 

The vertical shaft of this mixing tank 
is hollow, and a predetermined portion of 
the incoming crude water passes to the 
bottom of the tank, turns upward and is 
mixed, by the stirring arms on the lower 
part of the vertical shaft, with the hy- 
drated lime which descends by gravity 
from the lime basket O in the top of the 
tank. In thus passing through this part 
of the apparatus, there is formed a satur- 
ated lime which is as a 
reagent farther on in the softener. Bi- 
carbonates of calcium and magnesium are 
two of the principal scale-forming ma- 
terials found in feed water, and these are 
precipitated by the saturated-lime solution. 

The bicarbonates are held in solution by 
carbonic-acid gas, and upon adding lime 
solution the soluble bicarbonates are con- 
verted into carbonates which, being in- 
soluble, are precipitated. The main body 
of water falls to the bottom of the con- 
tainer 4, passes out into a trough and dis- 
charges into the central tube D. It will 
be noticed that the overflow X from the 
lime saturater also leads into this trough, 
causing the limewater thoroughly to mix 
with the raw water. The tank K contains 
a solution of soda ash, which is the other 


solution used 


reagent ordinarily used in the apparatus. 


This is 
water 










introduced 
in accurately measured quantities, 


into the incoming 
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INTERESTING 


according to the volume being used. In 
the sectional drawing is shown a float H 
connected with an arm-in the trough 
through which the water enters. This 
float is raised or lowered in direct propor- 
tion to the quantity of water used, and 
thus introduces a greater or smaller 
amount of the soda solution. 

Another float / has connected to it a 
rubber tube leading down to the valve 


in 


“H Re-agent Tank 
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FIG. I. SECTIONAL VIEW OF 


“EUREKA 
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AUTOMATIC WATER SOFTENER 
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through which the solution is introduced 
into the main current of water, so that 
any given opening in the valve will give 
practically uniform results regardless of 
the head of solution in the tank AK. Sul- 
phates when present in feed water form a 
hard scale, and it is for removing these 
that the soda-ash solution is used. Soda 
ash has the formula Na.Co;, and combin- 
ing with calcium and magnesium = sul- 
phates forms sodium sulphate, and the 
carbonates of calcium and magnesium, 
which are insoluble, are _ precipitated. 
Sodium sulphate is infinitely soluble in 
water and does not make scale, its only 
disadvantage being that when present in 
a concentrated solution, it is liable to 
cause foaming; therefore, an occasional 
blowing out of the boilers is necessary to 
reduce the density of the sodium-sulphate 
solution. 

Immediately upon the commingling oi 
the reagents with the crude water, the 
chemical reaction sets in, the mixture 
usually assuming a milky appearance, ac 
cording to the amount of impurities pres 
ent. In Fig. 1 is shown the center tube D 
in which the reaction takes place and 
which extends down nearly to the bottom 
of the apparatus. After passing from the 


POWER AND THE ENGINEER. 


the main tank, whence they may be passed 
off into the sewer by occasionally opening 
the valve at the bottom. 

The water, continuing upward, passes 
through the perforated diaphragms J and 
J’, between which is placed filtering ma 
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through a float valve. Fig. 2 shows the 
location of the float and other principal 
details of the assembled mechanism. In 
operation it is automatic, requiring no 
attention whatever except the daily charg 


ing of reagents and blowing off by open 
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SARGENT GAS DUST DETERMIN ATOR 





FIG. 2, TOF OF “EUREKA” WATER SOFTENER, SHOWING DETAILS OF MECHANISM 


bottom of this tube the water and _ sus- 
pended precipitants pass spirally among 
the slanting settling plates as indicated. 
Che cross-section of water here is rela- 
tively large, the velocity is greatly les- 
sened and the scale-forming material has 
ample opportunity to be deposited in flakes 
which gravitate to the conical bottom of 


terial to arrest any suspended matter 
which may have escaped settling on the 
conical plates. The purified water is then 
drawn off through the pipe Y as needed. 
The apparatus is full of water at all times, 
and when the purified water is drawn off 
it lowers the level of the water in the de- 
canting tank and opens the water supply 


ing sludge valves to remove precipitated 
impurities in the lime tank and decanter. 
Where the water has suspended impuri 
ties, such as animal or vegetable matter, 
silica, etc., other reagents are added, when 
needed, in addition to the ordinary ones. 





Sargent Gas Dust Determinator 





An instrument known as the Sargent 
gas-dust determinator, the purpose of 
which is to determine the amount of dust, 
tar or moisture in gas, has recently been 
put upon the market by the Sargent 
Steam Meter Company, 271 to 285 East 
Madison street, Chicago, III. 

When desiring to make a test, a filter 
paper which has been perfectly dried and 
weighed is placed in the cone-shaped 
holder on each side of the gas meter. A 
small incandescent lamp is fastened in the 
lower half of each cone and is_ kept 
lighted while gas is passing through the 
Tlfis lamp keeps the filter 
paper dry, so that any moisture in the 
gas may pass on to be absorbed by the 


filter paper. 


calcium chloride, which is contained in 
flasks and is connected with the discharge 
of the filter. 
passes through the meter to a calorimeter, 
gas-analyzing apparatus or into the at 
mosphere. Generally from 3 to 5 cubic 
feet of gas is allowed to pass through the 


From these flasks the gas 


meter for each determination and while 
this is in progress the filter holder on 
one side of the meter may be thrown into 
commission as-soon as the other is shut 
off. The stop cock above the filter holder 
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and the cock back of the meter are used 
to change the flow of gas from one filter 
to the other. After a known quantity of 
gas has passed through a filter holder, a 
differential screw at the top is loosened 
and the cone containing the filter paper 
is removed, taken to a laboratory and the 
filter paper taken out and weighed. The 
difference ,between this weight and the 
weight of the filter paper determined be- 
fore testing divided by the number of 
cubic feet passed through . gives the 
amount of dust or tar per cubic foot of 
metered gas. 

A similar increase in the weight of 
the calcium-chloride glass after a known 
quantity of gas has passed through divided 
by the number of cubic feet metered gives 
the amount of moisture per cubic feet 
of gas. 





Business Items 


The American Pulley Company, of Phila- 
delphia, has leased the store at 139 South 
Clinton street, Chicago, IIl., and carries there 
a complete assortment of its wrought-steel 
belt pulleys and sash pulleys. 

The Harrisburg Foundry and Machine Works 
has appointed F. W. Jackson, who has been 
connected with its engineering and sales depart- 
ments a number of years, district manager of 
the Baltimore (Md.) district, with headquarters 
at 1415 Continental Trust building. 

R. L. Baker, who has been recently con- 
nected with the department of experimental 
engineering, of the University of Wisconsin, 
of which he is also a graduate, has entered 
the services of A. Bement, consulting engi- 
neer, Fisher building, Chicago, Ul. — 

John Stevens, consulting engineer, announces 
that he has opened offices at 107 Merrimack 
_ Street, Lowell, Mass., and will give especial 
attention to power and industrial plants. He 
is a member of the A. S. M. E., A. S. N. A. and 
M. E., National Association of Cotton Manu- 
facturers and the Massachusetts Board of Boiler 
Rules. , 

August Kittleberger, who, for the past 15 
years has been associated with the Clayton 
Air Compressor Works, has been engaged by 
the American Air Compressor Works, as super- 
intendent of its plant in Brooklyn, N. Y. Mr. 
Kittleberger has had wide experience in the 
construction of air compressors and vacuum 
pumps. 

The Ball Engine Company, of Erie, Penn., 
has just issued a new catalog, “Il,” treating 
of its single-valve automatic and Corliss en- 
gines, with nondetaching valve gear. The 
eatalog contains 40 pages, 10x7, and besides 
describing and illustrating these engines, six 
full-page illustrations of typical installations 
enhance the value and attractiveness of the 
work. 

The International Acheson Graphite Com- 
pany, of Niagara Falls, N. Y., has just issued 
a new folder descriptive of its various pro- 
ducts, whieh include electrodes, dry-battery 
filler, paint pigment, electrotyping leads, 
graphite for lead pencils, firearms lubrication, 
general lubrication, and a superior line of 
graphited greases. The folder, 295 B, is 
handsomely printed in two colors, and will 
be sent on request. 


The American Steam Gauge and Valve 
Manufacturing Company has received from 


the Newport News Shipbuilding and Dry Dock 
Company 


an order for eight Government 
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valves for the 
“Roe” and “Terry.” 
has been received from the 


composition triplex safety 
torpedo-boat destroyers, 
A similar order 


William Cramp & Sons Ship and _ Engine 
Building Company, for eight triplex valves 


for torpedo-boat destroyers Nos. 30 and 31. 


The H. W. Johns-Manville Company, New 
York, has taken the selling agency in the 
United States and Canada for the products 
of the American Hair Felt Company, which 
includes hair felt for all purposes. Baeder, 
Adamson & Company, Philadelphia, Penn., 
have discontinued the sale of hair felt. Henry 
J. Bellman, who, for many years, was con- 
nected with that branch of their business, 
has been appointed manager of the hair-felt 
department of the H. W. Johns-Manville Com- 
pany, with headquarters at 100 William 
street, New York. ; 

The William B. Scaife & Sons Company, 
Pittsburg, Penn., manufacturer of the Scaife 
and “We-Fu-Go” water-softening, purifying 
and filter systems, has completed an addition 
to its present plant at Oakmont, Penn., to ac- 
commodate its increased business in the build- 
ing of systems for the purification of water 
for steam boilers, industrial and domestic 
uses. The investigation on the part of manu- 
facturers using steam boilers and water in 
industrial processes has meant a continued in- 
crease in the number of ‘We-Fu-Go” and 
Scaife water-purifying systems installed. 

The E. Keeler Company has been awarded 
the contract by the United States Government 
for boilers for three separate electrical in- 
stallations at  Pacific-coast fortifications. 
There will be two 100-horsepower water-tube 
boilers for Fort Stephens, Ore., at the mouth 
of the Columbia river, about one hundred and 
ten miles west of Portland; two 150-horse- 
power at Fort Casey on Puget sound, about 
ferty miles north of Seattle, and two 200- 
horsepower at Fort Scott, for the Presidio, 
which adjoins the city of San Francisco, Cal. 
This contract was awarded after careful ex- 
amination of the details of the equipment of- 
fered and a thorough investigation of the ser- 
vice rendered by boilers already in operation 
on the Pacific coast, using California Bil as 
fuel. 


The business of the Wisconsin Engine Com- 
pany, at Corliss, Wis., continues to increase 
and they report orders for this week for five 
more engines. One order covers two standard- 
speed, horizontal, cross-compound, heavy-duty 
Corliss engines, each of 1200 horsepower and 
direct-connected to 800-kilowatt direct-cur- 
rent generators. They will be installed in the 
central power plant of the Oliver estate, at 
Tittsburg, completing the layout of engine 
room No. 1, Another order (constituting the 
fourth order from the Oliver estate) covers 
two simple heavy-duty Corliss engines of the 
Wisconsin Engine Company’s higher-speed 
type. Each develops 600 horsepower and is 
direct-connected to a 400-kilowatt direct-cur- 
rent generator. The J. F. McMillan Com- 
pany, of St. Paul, Minn., has also ordered 
one of these higher-speed Corliss engines for 
direct-connected service to furnish power for 
the remodeled electric-transmission system 
now being installed. 


The Trimont Manufacturing Company, of 55 
Amory street, Roxbury, Mass., has for over 
20 years been developing its line of wrenches. 
The ‘‘Trimo”’ wrenches consist of five distinct 
types, all manufactured under the trade mark 
*Trimo.’”” They are as foilows: Pipe wrench, 
monkey wrench, chain wrench, basin wrench 
and narrow-jaw automobile wrench. These, 
with the “Trimo” pipe cutter, comprise the 
output of this important industry. Each 
wrench manufactured by the company is inter- 
changeable in all its parts, so that each part 
can be easily replaced when worn, guaranteeing 
to the user of wrenches a large saving of money. 
The handles and jaws of all these wrenches 
are made,of drop-forged steel and are paneled 
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in the forging, so that the handles combine 
both lightness and strength as prominent fea- 
tures. Upon that part of the handle nearest 
the frame a lug is formed which protects the 
spring and acts as a reinforcement to that part 
where the greatest strength is required. The 
threads in the movable jaw and nut are rounded, 
thus preventing the threads in these parts from 
stripping or burring. 





Help Wanted 


Advertisements under this head are inserted 
for 25 cents per line. About six words make 
a line. 


WANTED—tThoroughly competent steam 
specialty salesman; one that can sell high- 
grade goods. Address ‘“*M. M. Co.,’’ Power. 

AN ENGINEER in each town to sell the 
best rocking grate for steam boilers. Write 
Martin Grate Co., 281 Dearborn St., Chicago. 

WANTED—A_ good live agent in every 
shop or factory in the U. 8., to sell one of the 
best known preparations for removing grease 
and grime from the hands without injury to 
the skin. Absolutely guaranteed. An agent 
can make from $5.00 to $25.00 over and above 
his regular salary. This is no fake. Write 
for free sample and agents’ terms. The Klen- 
zola Co., Erie, Pa. 

WANTED—Young man, graduate in mechan- 
ical engineering, with one or two years’ practical 
experience in combustion, to take charge of 
lime kilns. Plant located 25 miles from: Phila- 
delphia. State age, training and experience. 
Charles Warner Co., Wilmington, Del. 

WANTED—FExperienced draftsman on steam 
piping, building construction and power plant 
design. State experience, salary expected, and 
give references.» Address Construction Dep't., 
Consolidated Gas, Electric Light & Power Com- 


° pany. Lexington and Liberty streets, Baltimore, 
id. 


MASTER MECHANIC for large pumping 
station; must be first-class machinist and fam- 
iliar with water tube boilers and Corliss engines. 
Apply by letter giving age, education and 
experience. Box 74, Power. 

WANTED—By a leading casualty company, 
technically educated men with practical experi- 
ence in mechanical lines, for positions in inspec- 
tion department. Reply fully, stating experi- 
ence, references, salary expected, etc., to Box 
72, Power. 


Situations Wanted 


Advertisemenis under this head are inserted 
for 25 cents per line. About six words make 
a line. 


MECHANICAL ENGINEER, graduate, with 
several years’ experience in general machinery, 
gas engines, automobiles and pumping machin- 
ery, desires responsible position. Age 28. Box 
70, Power. ? 

CHIEF: ENGINEER, accustomed to the 
operation of large industrial, electrical power 

ants, and capable of producing results, would 
fixe to connect with a concern which desires 
a first-class man. Box 73, POWER. 

WANTED—Position as electrician, 29 years 
of age; 12 years’ experience as machinist and 
electrician. Can give good .results. Married, 
sober; like to change place. “J. A. L.,’’ Box 
75, POWER. 

ENGINEER, married, 35 years’ experience 
with stationary and locomotive engines, desires 
position. Address F. H. Van Noye, 51 Central 
Ave., Jersey City, N. J. . 


Miscellaneous 


Advertisements under this head are inserted 
for 25 cents per line. About six words make 
a line. 

PATENTS secured promptly in the United 


States and foreign countries. Pamphlet of 
instructions sent free upon request. C. L. 
Parker, Ex-examiner, U. 5S. Patent Office, 


McGill Bldg., Washington, D. C. 

ANY FIRM or engineer in charge of a steam 
plant that are troubled with scale in their boilers 
can get absolutely free, the best indicator and 
reducing wheel made, with velvet-lined mahogany 
case. - For particulars address Great Lakes 
Chemical Works, Manitowoc, Wis. 

CARD PUNCHING MACHINES; POST- 
PONEMENT OF OPENING OF BIDS.—The 
time for the opening of bids for furnishing all 
the labor, materials and work necessary for the 
construction in lots of 100, 150, 200, 250 or 
500 automatic card punching machines and 
delivering the same complete, free of charge 
for transportation, at the Census building, 
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Plant of the Commonwealth Power Company 


Superheated Steam for Reciprocating Engines, a Novel Feed Water 
Heater and an Oiling System Unusually Complete in Its Appointments 





BY 


In the business district of Milwaukee 
there buildings, 


theaters and business blocks owned by the 


are a number of office 


Schlitz and allied interests, thé lighting 
and heating of which have been main- 
tained by a number of isolated plants. 


As the increased, 
these plants became inadequate, and when 
the Majestic theater building, which is 
the last and largest property to be added 


number of buildings 


OSBORN 


for the different buildings, the new plant 
to be favorably situated as to water and 
fuel and to deliver its output as high-ten- 
the 
1 the city for local distribution. 
this 


sion current to substations in heart 


In working out the 


further decision to furnish all the power 


arrangement 


for the Schlitz brewery greatly improved 
matters from an operating standpoint, so 


that when. all necessary transformations 


MONNETT 


About the time 


power load drops off, the office 


increase the load factor. 
the day 
building lighting will come on, and in the 
evening the regular theater lighting ser- 
late 


will 


until a hour. 
load 
be supplied to the downtown buildings. 
Working in this the will 
operate under exceptionally favorable cir 


vice will take current 


Some elevator and power also 


Manner 


plant 


cumstances, aided to no little extent by the 





RR ees ok Stas. 
Sues Samed 














0 the holdings, projected, it was 
deemed advisable to work out some plan 
vy which relief 


he existing 


Was 


from 
the 
The matter was placed 


could be obtained 


power conditions, and 
rvice improved. 
the hands of the Power Improvement 
ompany, consulting engineers, and a so- 
lation of the difficulties was finally evolved 
with 
which to supply all the lighting and power 


the shape of a central station 


STEAM END OF GENERATING UNITS 


have been 


made the load factor should be remarkably 


which are now in progress 


nigh, resulting in correspondingly low 


operating cost and investment charges, 

Theo 
retically this will work out somewhat as 
follows : 
load, the demand will be fairly heavy and 
the and in the 


afternoon the matinee theater lighting will 


considering the service rendered. 

Beginning with the day power 
g g Vv 

from 


constant brewery. 





synchronous motor-generator sets in one 


of the substations, with their beneficial 
effect on the power factor. All these 
things taken together demonstrate the 


wisdom of a central generating plant dis- 


placing the several small, uneconomical, 


overcrowded ones formerly used. Con- 


siderable boiler capacity is retained in the 
substation at the Alhambra theater build- 
ing, and will be used to furnish steam for 
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heating purposes to the different proper- 





trically operated grab buckets and Gantry and which will be appreciated by the at- 

ties. cranes, from the boats in which it has  tendants in warm weather. 

been transported from the lower lake A Webster bucket conveyer transfers 

ports, and stored .in the yard which has a the coal to individual steel hoppers, one 
Located on the Milwaukee river at the capacity of some 40,000 tons. That por- 

Holton street viaduct, the power plant tion of the coal which is diverted to the 





Coat HANDLING FACILITIES 





of which is placed in front of each of the 
four 500-horsepower Edge Moor .boilers 
is about 114 miles from the downtown dis- power house, however, consists of sereen- installed. Each hopper will hold 38 tons 
of coal and has an Avery coal-weighing 
device attached for keeping track of the 
fucl consumption. 







trict, with the brewery half way between. ings obtained when dumping the coal from 







It consists of a substantial steel-conerete the grab buckets into storage, the screen- 
and brick structure, Fig. 8, approximately ings being collected in a hopper dis- 
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FIG. 2. GENERAL PLAN OF STATION 

















110 fect square and divided by a fire wall charging onto a Robins helt conveyer SpEcIAL FURNACE CONSTRUCTION 
into boiler and engine rooms. Adjacent which extends along the dock line for a The boilers are divided into hattertes 


to the plant is the main coal yard for the distance of several hundred feet to the 


of two each, with space for another bat- 
brewery and other interests requiring fuel, power house. This 


is shown in Fig. 8 tery of the same size, and are fitted with 
and coal for power purposes is delivered terminating in a hopper or chute leading improved Roney stokers. In the setting. 
to the furnaces without having to be to the power-house basement. Inside the as shown in Fig. 4, the boilers and fur 
handled by hand. The coal is carefully plant the lofty ceilings and large windows naces have been treated as separate and 
selected. West Virginia mine-run bitu- for light and ventilation give a comfort- distinct institutions and illustrate the 
minous. Tt is unloaded by means of elec- able, roomy effect. pleasing to the visitor, modern tendency in this direction. 
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Covered with a roof of tire tile supported 
from the lower row of boiler tubes, the 
combustion chamber extends nearly the 
full length of the boiler, and with the 
brick side walls forms the furnace in 
which complete combustion is secured be 
fore the gases come in contact with the 
heating surface. On this — brickwork, 
which extends some 5 feet above the floor, 
rests the boiler, lagged with vitrified clay 
and block asbestos alternating with air 
spaces. Gases pass three times through 
the bank of tubes, encountering after the 
lirst pass the Foster superheater, as shown. 
Steel stacks, 5 feet in diameter by 145 
feet high, are provided for each boiler, 
and rest on the boiler itself, bemg sup 
ported by guy wires on the outside. Each 
stack has ladder steps permanently riveted 
to the shell all the way to the top. 

Steam is taken from the top of the 
rear boiler manifolds, passes down through 
the superheater and up through 6-inch 
long-radius connections into the top of 
the main steam header. At the apex of 
these vertical sweeps ar located G. AML. 
Davis nonreturn valves, being so situated 
that when closed condensation may fall 
away in either direction. The header is 
12 inches in diameter and although around 
100 degrees of superheat is carried, pre- 
cautions are taken to drain out any con- 
densation through traps \ll high-pres- 
sure) piping has Crane-Best oxygen- 
acetylene blowpipe welded flange joints 
made up with Wilcox self-sealing gas- 
kets. 

Branches to the engine are tapped off 


from the top of the header and come 
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LONGITUDINAL SECTION 
BOLLEK SETTING 


FIG, THROUGH 
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down overhead to the throttles through 
Crane receiver One of the 
features of the found in 
the convenient iron grating runways which 
are so located as to make the piping, coal 


separators. 


boiler room is 


conveyer aud weighing apparatus access- 
ible to the operators. 

Feed water is ordinarily taken from the 
condenser hotwell by a service pump in 
the basement and delivered to the heater. 
As all auxiliaries, except one exciter set, 
steam-driven, there is - always 


of 


proper 


are an 


abundance exhaust steam for main- 


taining a feed-water temperature. 
From the heater, either one of two Pres- 
cott feed delivers the 
duplicate feed header laying over the boil- 


pumps water to a 


ers with suitable branches to cach. These 
pumps are of the outside center-packed 
with TOXOx 1 2- 
inch cylinders. A direct 


type brass plungers and 


connection to 
the river for feed water is also provided 
on the service pump, and as a further pre- 
caution city water is piped to the heater, 
as shown in Fig. 2. 
rep-water Tleater or Nove DesiGn 

will be 
heater. It 
combination open and closed heater, puri- 


In front of the boilers in Vig. 5, 


noticed the feed-water is a 
her and filter, made in Milwaukee by John 
Dodge. As it has several unique features 
its con- 
struction will undoubtedly be of interest. 


Referring to Fig. 7, which 


and has never been described, 


is a sectional 
view of the heater, the principal char 
Tt is rated at 
2500 horsepower and consists essentially 
of a vertical cylinder of boiler plate 6 
feet 14 feet high. 
haust steam enters at the bottom, passes 


acteristics are casily seen. 


in diameter by Ex- 
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through the oil separator and mingles 
with the incoming water on the circular 
pans in the upper part of the heater, pass- 
ing out on one side at the top. As shown 
by the arrows the water passes upward 
through the quartz sand filter in the lower 
chamber, and is forced by the feed pump 
the filter 
is surrounded 


into chamber which 
itself exhaust 
Passing downward through this filter the 
water goes to the boilers. On opening the 
blowoff X, the lower filter bed is flushed 
in a direction opposite to that of the filter- 
ing action. 


pressure 


by steam. 


Similarly, when the gage Y 
shows that the pressure filter has become 
foul, it may be blown out in an upward 
direction with boiler pressure by opening 
valve A. If it becomes necessary to clean 
the upper filter, the chamber can be by- 
passed, the top may be removed without 
breaking any joints and the filter cleaned, 
the of the ap- 
is in operation as an ordinary 


during which time rest 
paratus 
open heater. 

It will be that the overflow E 
runs into the oil-extractor drip pipe. Thus 


when the heater overflows it flushes this 


noted 
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pipe with hot water. An automatic valve 


Fk on the oil drain traps the steam, but 


allows water of condensation in the pipe 































































































































































K to pass to the sewer. To allow 
for different back pressures — which 
it may be desired to carry on the exhaust ; 

Blowotf Pipe \2 al system, a graduated arm and © sliding 
tai eel F ILE eeeerercemenreste weight are provided. One of the features 
rae Boiler Pressure { % " y os jf P 
7 Main Supply / ae Hes yy of the heater is that the incoming exhaust 
‘ f t | steam has to pass up through the main 
| body of water, thus reducing the tendency 
Soh anss for it to cool off after passing over the 
Outlet pans. 
y 

mee €) {| THe ENGINES 
Gage =) Here the smooth cement walls as well 

i@ as the ceiling are painted a dark yellow, 
while the conerete floor is done in brown. 
Spanning the room is an electrically op 

Bypass, ae" erated traveling crane controlled from the 
=} | T] floor by pendants, making it a simple mat 
& < __| |__,7 Boiler ter to handle any picce of apparatus. 
i = Three main generating units are installed, 
mes two of 1000 kilowatts capacity, with 24x 
i! Feed Pipe to 52x48-inch cylinders, and one 20x40x36- 
* Top Filter - A : one 
inch unit rated at 750 kilowatts. They all 
Check Valve A consist of Allis-Chalmers cross-com- 
| —r. pound engines and three-phase revolving 
ee L] field generators, the engines being guar- 
- =. r . anted to operate — satisfactorily with 
| meter ' Lente superheat of 70 degrees at the throttle. In 
| ieeced oF | os TTJ]sufety Valve construction the engines do not. differ 
| nae from the standard Corliss design made by 
my this company, no special feature of valve 
: 2) 4 gear or other details being considered nec 
| Detiweey ial a essary to take care of this amount of 
a to Pump || superheat. They are of the heavy-duty 
' type with two eccentrics, and it will be 
Pump noted that each cylinder is fitted with a 
tail rod. 
Oiinc System Unvusvatrty Compete 
tw X a ae An oiling system especially complete 
3 Nive: 1© * in its appointments has been installed. It 


is known as the Morris two-batch gravity 





system, and has for its distinguishing fea- 


/ = Exhaust 
/ Blowoff [ulet 
ture the fact that two lots of oil are used, 


FIG. 7. FEED-WATER HEATER IN SECTION one being at rest and precipitating the fine 
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FIG, 10. DETAILS OF OILING SYSTEM 
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impurities that the filter is unable to re- 
move, while the other is in use passing 
through the filter in the ordinary manner. 
In this particular installation approximate- 
ly: 275 gallons of oil are in circulation in 
the system, with an equal amount being 
purified by precipitation while being held 
in reserve. The essential clements of the 
system consist of an elevated gravity tank 


from which the oil flows to the engines, 


a separator to take out water, a fine-mesh 
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ing the oil. It is evident that the lifting 
arrangement works full stroke at every 
revolution but the plunger has only to be 
raised that portion of its downward stroke 
which has been completed and which de 
pends on the amount of oil being used. 
The advantages of this system as in 
stalled are due to the fact that the two 
batches of oil may be changed and each 
element cleansed while the plant is in op- 
eration, without interrupting the oil sup- 









































FiG. II. TANKS, FILTERS AND OTHER EQUIPMENT OF OILING SYSTEM 
































FIG, 12, OIL PUMP PEDESTALS AND TELLTALES 


brass-wire sereen for removing the coarser 
liMpurities, the filters, a receiving tank and 
il pumps. These latter are of novel de- 
‘ign, consisting of vertical single-actine 
veighted plunger pumps driven by electric 
otors. The upper pump pedestals are 
own in Fig. 12 and the lower part of 
the pumps can be seen in the view of the 
\uipment in the basement, Fig. 11. Each 
imp has an individual electric motor 
ich, when the pump is in service, runs 
stantly, driving by worm gear a-disk 

d connecting rod attachment by which 
plunger and weights are lifted. Gravity 

n causes the plunger to descend pump 


ply. and being able to purify the dirty oil 
so that when needed back in the system 
it is practically as good as new. 

When it is desired to change the oils, the 
contenis of the recciving tank is pumped 
te the gravity tank and the pump is con- 
nected to the filter discharge direct. Then 
the receiving tank is thoroughly cleaned 
with a special hot-water scrub brush with 
hose connection, furnished with the sys- 
tem. Clean oil in the precipitating tank is 
then raised and pushed into the receiving 
tank by water under low pressure, and the 
precipitating tank is cleaned, after which 
the dirty oil coming from the gravity tank 
by way of the engine drains is turned into 
it direct, and the system is allowed to run 
without the pumps. Meanwhile, the water 
separator and drip lines are bein cleaned ; 
the wash water, oil, dirt, ete., being al- 
lowed to flow to the precipitating tank. 
When the gravity tank is empty it is by 
passed by suitable valves. The pumps are 
put on the system direct and draw from 
the clean oil in the receiving tank, the oil 
returning throurvh the separator and filters 
The special 
accumulator type of pump permits the 


back to the receiving tank. 


maintenance of pressure without the use 
of the gravity tank. When the cleaning of 
the upper tank is completed, the pumps 
may be turned into this tank and the 
sytem returns to gravity feed of clarified 
oil. All the elements have been cleaned 
without interruption of the service, and 
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the dirty oil has been sately stowed away 
for purilication. 

As to the filters themselves, they are of 
the charcoal type in four uniis connected 
in multiple so that they may be “cleaned 
one at a time at leisure. In designii:g the 
system the three main tanks were made of 
the same capacity and slightly greater in 
volume than either batch of oil, so that 


when emptying from one to another 


is never any danger of running the l 




















PIG. 13 ELEVATED TANKS FOR ENGINI AND 
VALVE OIL 

















FIG. 14 rYTE OF OFL DRIP MANTFOLD 


over. All details of the oil piping system 
have been worked out so that the different 
leads can be easily cleaned of obstructions. 
ig. g indicates the location of the piping 
as applied to the different engines. It 
will be noticed that the drains for each 
unit concentrate in one drip manifold and 
that there are no elbows or sharp turns 
in the system, so that the runs of piping 
are accessible with a flexible wire, without 
breaking any joints or interfering with 
operation. Morris patent automatic oil 
cups or outlets are used wherever nec 
essary and Nugent telescopic oilers are 
provided on eccentrics and pins 
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For valve oil there are two elevated 


tanks, Fig. 13, one for high-pressure and 
for lubrication, 
venicntey piped to Richardson sight-feed 
oil pumps. 


one low-pressure con- 
Connections are provided on 
the plunger oil pumps so that the valve 
oil may be pumped from the barrel into 
the elevated tanks, and an ingenious by- 
pass arrangement permits the pumps to 
be flushed out 
sulting mixture going to the “dopg” can 


with engine oil, the re- 


to be used on the coal conveyer together 
with the settlings from the precipitation 
tank. Thus practically no oil 


goes to 


waste in this system. 


AUXILIARIES 
All the engines exhaust into a line in the 
basement leading to a 30-inch Tomlinson 
barometic condenser on the outside of the 
station. 
diameter of 24 


The exhaust line starts with a 


inches and increases to 
36 inches at the riser leading to the con- 
denser. Injection water is taken from the 
river by 10-inch single-stage centrifugal 
pumps in duplicate, which are located in 
the boiler room basement just about at 
the level of the river and thus giving a 
lift. 
by 12x12-inch 


minimum These pumps are driven 


Lycoming engines, oper- 
ating in common with all the other steam 
driven auxiliaries on superheated steam, 
the pressure being reduced to 100 pounds 
for this purpose. To complete the con- 
denser equipment, there is a Burnham 
rotative dry-vacuum pump in the boiler 
with the condenser 


room, connecting 
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set of special design used to supply con- 
tinuous current for the electrically oper- 
ated coal-unloading devices in the storage 
yard. The load here is intermittent, and 
should the 
started at the same time it would entail 


two or more of motors be 
a considerable, instantaneous overload. To 
take care of this fluctuating, intermittent 
load the motor generator, which is of 75 
kilowatts with a 
7000-pound flywheel and the direct-cur- 
rent generator is of the interpole type, 


capacity, is provided 
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panel is 
meter. 


located a curve-drawing watt- 
One panel is provided for each 
of the two main three-phase power circuits 
leaving the power house. These are laid 
underground and consist of 250,000 cir- 
cular mil conductors, terminating at the 


busbars in. the brewery. From this point 


one circuit of the same-sized conductors 
Alhambra theater building 
and a similar one extends to the Majestic 
Both the latter circuits are also 
underground. 


leads to the 


building. 








ee COLE IEE 














FIG. 15. 

















FIG. TO, 
through a 4-inch pipe. Twenty-six inches 
of vacuum is ordinarily carried, but 28 
inches could be easily obtained if neces- 
sary. 

For regular excitation purposes, an Al- 
lis-Chalmers motor-driven exciter set. is 
used, consisting of a o6-horsepower, three 
phase induction motor, driving a 75-kilo 
watt, 110-volt generator, while in 
is held a 


reserve 


100-kilowatt) Jenny multipolar 


dynamo, direct-connected to a 12x12-inch 
Ideal engine. 


Fig. 15 shows another motor-generator 


SWITCHBOARD 


guaranteed to stand a 250-kilowatt mo- 


This 


825 revolutions per minute. 


mentary overload without sparking. 
set runs at 


DISTRIBUTION OF CURRENT 


but 
current is 


Switchboard facilities 
No 


brought to the board itself, the main buses 


are simple 


adequate. high-tension 


being located at a considerable distance 
back ef the board and closed in by a 
locked) grating. Generator and exciter 


panels carry the usual instruments for cur- 


rent control and on the main_= station 


MOTOR-GENERATOR SET 


WITH SOLID FLYWHEEL 
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FIG. 17. DIAGRAM OF ELECTRICAL CON 


NECTIONS 


In the basement of the Alhambra buili 


ing, where the largest substation 
located, are three motor-generator  s 
of 55. 200 and 300 kilowatts capacit 


respectively. Both of the larger ones 


synchronous outfits, while the smaller o1 
induction 


is operated by an motor 


takes care of the light load periods, I 
also used for starting the others on 


direct-current side. Current at 


220 
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and distributed on the three-wire system 
is taken off these machines for general 
purposes. This direct-current service ex- 
tends by means of a tunnel to the Majestic 
theater building, where no motor gener- 
ators have been installed. 
ing-current busbars at the Alhambra and 
Majestic are tied together with a line 
also laid in the tunnel, so that in case 
either one of the lines from the brewery 
is disabled, the other one may carry the 
entire downtown load. This is 
from an inspection of Fig. 17, which also 
the other salient features of the 


electrical system. 


The alternat- 


evident 


shows 





Italian Boiler Requirements 





Consul Albert H. Michelson, of Turin, 
iurnishes the following report for the in- 
formation of American manufacturers 
concerning the laws and regulations of 
Italy governing the construction and use 
of boilers: 

The attention of 
turers of stationary and portable boilers, 
rollers, 


American manufac- 


locomotives, locomobiles, ‘steam 
steam automobiles, steam agricultural ma- 
chinery, house-heating boilers, retorts, 
stills and cor-densers, and accessories and 
parts of all these, is drawn to the re- 
quirements in force in Italy governing the 
construction and boilers of all 
classes, which are rigidly enforced and 
must be most carefully observed. 

The following abstracts from these laws 
and regulations cover their principal re- 


quirements, as far as American manufac- 


use of 


turers are concerned: 
Every new or rebuilt 
officially inspected and tested before use; 


boiler must be 


every boiler must be inspected not less 
than: once in four years, and every boiler 
for a steam engine must be in charge of a 
duly qualified person. 

All receptacles used for changing liquids 
into vapor at a pressure greater than at- 
and all 
pressure greater 
shall be 


mospheric pressure, receptacles 
containing 
atmospheric 


deemed steam boilers. 


vapor at a 


than pressure, 


ConstRUcTION OF BOILERS 

The use of cast iron or sheet brass for 
parts exposed to fire is prohibited. Ex- 
ception is made for brass tubes less than 
10 centimeters (3.94 inches) in diameter, 
and for cast-iron parts less than 25 centi- 
meters (9.84 inches) in diameter if cylin- 
drical in form, and less than 30 centi- 
m (11.81 diameter if 


meters inches) in 


spherical in form. 
The use of cast iron is permitted for 


steam) domes, boiler heads, covers for 
manholes, cleaning holes and mud _ col- 
lectors for economizers, and for parts of 
other similar contrivances ; provided, how- 


ever, that these are not inclosed in 
Masonry nor in contact with fire, and that 
the. are not greater than 70 centimeters 


(2> <6 inches) in diameter. 
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VALVES 
Every boiler shall be fitted with at least 


SAFETY 


two safety valves charged in such a way 
as to permit the steam to escape as soon 
as the maximum shall 


effective pressure 


have been reached. 

In stationary and semistationary boilers 
the valves shall be charged by a weight 
applied cither directly or at the end of a 
lever. The weight and the length of the 
arms of the lever, as fixed by official test, 
shall not for any reason be increased by 
the person using the boiler, or by 
person dependent upon him. 


any 


In portable boilers, boilers for launches, 
and in reversible and balancing receptacles 
the valves may be charged by direct-acting 
springs, or by spring balances applied to 
the ends of levers. In this case, however, 
shall be of sensibility 
that when the normal pressure increases 
one-tenth itself, 
shall permit the escape of all the steam 
produced. 


the springs such 


each spring, acting by 
The stroke of the spring. bal- 
ance, fixed by official test, shall be made 


invariable by appropriate means. 


PRESSURE GAGES 

Every boiler shall be fitted with a good 
pressure gage, placed and 
within easy reach of the fireman, gradu- 
ated in kilograms, upon which shall be 
well and visibly marked the maximum 
effective pressure that the steam may not 
exceed. 


conyeniently 


In boilers used to produce steam at an 


effective pressure not greater than 4 


kilogram (1.10 pounds) 


per I square 


centimeter (0.155 square inch), an open 
tube, with a minimum 
of 8o millimeters 


maximum hight of 5 


internal diameter 


(3.15 inches) and a 
meters (16.40 feet) 
above the level of the water in the boiler, 
inay be substituted for safety valves and 
pressure gage. 

very boiler 


shall, 


connection 


fitted 


attaching 


further, be 
for 
The extrem- 
ity of this connection shall be provided 


with a suitable 


a controlling pressure gage. 


with a flat circular disk, 4o millimeters 
(1.576 inches) in diameter and 5 milli- 
meters (0.197 inch) thick. 
FEEDERS AND STEAM MAINS 
Every boiler shall be fitted with two 
independent feeding contrivances, each 


equally able to supply in abundance the 
water shall be provided 
with automatic check valves placed at the 


required, and 
entrance of the feed pipes into the boiler. 
For portable boilers, however, one feed- 
ing apparatus may suffice, if upon inspec- 
tion it appears exceedingly difficult to at 
tach two appliances. 

For a series of intercommunicating 
appliances may be 
deemed sufficient, provided that they are 
independent of each other and that each 
is equally able to supply in abundance the 
water required for all the boilers. 

It shall be possible, when a number of 
boilers furnish steam to the 


boilers two feeding 


one and 
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same steam main, to disconnect any one 
boiler from the others, 
feeders or outflow. 


whether as to 


Water GAGES 

wot less than 
determining the level of 
water, one of which shall be in the form 
The shall be in 
direct communication with the interior of 


Every boiler must have 


two gages for 


of a glass tube. gages 
the boiler and shall be independent each 
from The may be 
mounted on one and the same cylindrical 
body, provided that the 


connect it boiler 


each. said gages 


this and pipes 
the shall 
have a free cross-section of not less than 
00 square 
inches). 


which with 


centimeters (9.30 square 
The glass-tube gage shall be so 
placed as to be easily 
placed. 


cleaned and _ re- 


The gages shall be marked with a fixed 


and visible sign shewing the minimum 
level that the water in the boiler may 
reach. 

For stationary boilers the minimum 


level mentioned in the preceding article 
shall be 8 centimeters (3.15 inches) above 
the upper tine of the fire flues and shall 


be indicated by 


visible line 


marked on the outside of the boiler. 


clearly 


For portable boilers the minimum level 
shall be fixed with due regard to possible 
oscillation and to the necessity that the 
fire flues 
water. 


never remain uncovered by 


The provisions of the preceding article 
do not apply to those flues m which the 
overheating of parts in contact with steam 
is not to be feared. 

House-heating boilers need not be in- 
spected in accordance with the regulations 
of August 17, 1907, if they comply with 
the following conditions: (a) That they 
be built of sheet iron or mild steel: (b) 
that their 
tinuous 


interior be in direct and con 


communication with the air by 
means of an open tube accessible and vis- 
ible throughout its length, in order that 


continuous 


and immediate 


supervision 
may be exercised; (c) that the said tube 
have an internal diameter of not less than 
So millimeters (3.15 inches) and a hight 
of not (9.84 feet) 
above the normal level of the water in the 
boiler. 

The of the 
and regulations cited in this report are on 
file in the 


more than 3 meters 


original Italian texts laws 


Bureau of Manufactures.— 


Consular and Trade Reports. 





The 
should 


hose for washing boiler 


heavy a_ stream of 
as the blowoff pipe is capable of 


out a 
deliver as 
water 
carrying off (with a temporary strainer in 
it). A small, sharp stream is sometimes 
useful, but it requires a heavy stream to 
give the proper flushing effect on the mud 
between the tubes. 





Coals which smoke badly effi 


ciencies 3 to 5 per cent. lower than coals 
burning with little smoke 


give 
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The Selection of an Oil for Lubrication 


Reasons Why Physical Tests for Gravity and Viscosity of an Oil Have 
but Little Bearing on Lubricating- Value for Any Given Purpose 





HENRY M. WELLS AND WM. SCOTT-TAGGART 


Lubrication is a perennial subject of in- 
terest to the engineer. It is, to him, an 
essentially practical question and its in 
fluence is one that makes itself felt in a 
variety of directions, all of which ulti- 
mately concentrate themselves in the one 
word efficiency. 

Unfortunately, for the en- 
gineer, a lubricant lends itself readily to 
a number of scientific tests, so that it 


however, 


has become a kind of plaything for the 
chemist and the physicist. Unless the sub- 
ject can be investigated on scientific prin- 
ciples by the chemist, with the ultimate 
object of solving the mystery of a lubri- 
cant, the less an engineer has to do with 
the chemist the better for his peace of 
mind. 

Up to the present it is surprising how 
little has been done to solve the problem: 
“How from a 


series of lubricants the best one for any 


can an engineer decide 


given purpose?” 


Puysicat Tests USELEss 


In the old days, physical tests 


used as deciding factors in choosing a 


were 


lubricant and even today, it is no uncom- 
thing to find handing 
to their chemist samples of oils, and re- 
questing him to investigate their physical 
qualities and report on their suitability. 
The tests themselves are such child’s play, 
that very few chemists ever make them, 


mon firms over 


but simply hand them over to some young 
student or pupil, and then merely sign 
their name to a report, adding in the ma- 
jority of cases, an opinion that a certain 
oil of the samples is the best lubricant. 

Now this is clearly a wrong method. 
It is neither scientific nor practical. It 
has solved no problem, and in five out of 
six cases the engineer finds the chemist’s 
opinion wrong. In other words, these 
physical tests as used at present, are of 
very little use to the engineer, and are 
certainly of no value at all in enabling 
him to choose the right oil. 

A few years ago the writers published 
“Cylinder Oil and Cylinder 

incorporating results of a 


a book on 
Lubrication,” 
series of tests undertaken with the object 
of seeing what reliance could be placed 
on the usual physical tests 
with practical tests. 


as compared 
Liverpool University 
out an 
investigation well 
known chemist in oils and fats undertook 
the physical and carried out 
the practical trials and collaborated in the 


engineering department carried 


extensive for us: a 


tests we 


The 
seemed to prove conclusively that physical 
Much 
further 


other work. whole series of tests 


tests were useless. has been done 


since then in investigations and 
the 


have simply strengthened the conclusion 


results obtained, but not published, 
at which we arrived. 

It will be 
of the 
“physical tests.” 
as follows: 
and closed), 


interesting to go over some 
covered by the 
Such tests «are 

flash 


test or 


ground term 
usually 
gravity, 


point (open 


fire burning point, 


viscosity, acidity, fatty oils, gumminess. 
GRAVIT) 


The gravity 
sented by a 


f an oil is usually repre- 


number which shows how 
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FIG. I. INFLUENCE OF TEMPERATURE ON CO- 


EFFICIENT OF FRICTION OF LARD OIL 


much lighter a given volume of oil is than 
the same volume of water whose gravity 
is t. Such a number is the specific gravity 
of the oil and it is only when the specific 
gravities are known that the oils can be 
compared as to their density. In distilling 
the oil at the refinery, the determination 
of gravity plays an important part for 
any given crude oil; but it by no means 
follows that the gravity of an engine oil 
from one crude-oil is the same as an en 
gine oil distilled from another crude 
the case of 
must be found by experience. 


onl, 
crude oil 
far 


gravity can be used as an indication of 


Gravity in each 


How 


the value of a lubricant may be seen from 
Table 1. 





TABLE 1. SPECIFIC GRAVITY OF OILS. 











Name of Oil.; Gravity. i] Name of Oil. | Gravity. 
| 
Castor oil...} 0.962 Heavy engine 
Oc soc. DFA 
Rape oil....) 0.913 Marine engine 
| _ Eee 0.914 
Neatsfoot oil 0.917 |/Cylinder oil. .| 0.907 
Olive oil 0.914 |\Cylinder oil. . 0.911 
Sperm oil... 0.880 |/Cylinder oil. .| 0.890 
Lard oil. 0.915 ||\Cylinder oil. .| 0.887 
Ring spindle Ht 
Re 0.853 ||\Cylinder oil. .| 0.903 
Machine oil 0.878 |\Cylinder oil. 0.910 
Heavy ma- | | 
chine oil. . 0.893 | 
| 


Cylinder oil. . | 0.898 








The fact that gravity can be obtained 
so exacily cither by weighing and measur- 
ing or by means of an oilometer and that 
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TEMPERATURE ON, CO- 
MINERAL OIL 


FIG. 2. INFLUENCE OF 


EFFICIENT OF FRICTION OF 


it is represented by a comparatively large 
number has led many to think it would 
be a fair indication of quality in an oil. 
\s a matter of fact, ordinary machine oils 
will show as wide a range as cylinder 
oils and many machine oils have a heavier 
gravity than oils. The 
that th 
gravity of such a range of oils as shown 
in the table (all well known on the mai 
kets in the small difference: 
between the gravities. Between the light 

spindle oil, 0.853, and the heaviest cy! 
inder oil, o.g11, the 
0.058, which may be expressed as a litt! 
over 6 per cent. from the highest to t! 
lowest. If it is that the 


many cylinder 


point, however, to observe is 
America) is 


difference is on! 


remembered 
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the lightest 
possible work to the heaviest engine work, 
it will be realized that the gravity of an 


oils compared range from 


oil cannot possibly be taken seriously as 
an indication of quality in a lubricant. 
In regard to cylinder oils, a careful test 
of over 300 different oils does not show 
than 3 
gravity, yet a very wide variation is ob- 
in lubricating value. 


more per cent. difference in 
served 

Another point 
as the writers are aware, been taken into 


which has not, as far 


account, is the mixing or emulsion of the 
oil and water in the cylinder of a steam 
engine. Most cils will, when mixed with 
water, especially by a piston moving to 
and fro over a film, hold a relatively large 
proportion of water; indeed many cyl 
inder oils form a complete emulsion. In 
such circumstances, the gravity of the oil 
under working conditions is changed from 
what its gravity was in the fresh state. 
To use gravity at all in connection with 
cylinder oil must therefore necessitate a 
perfect knowledge of the emulsifying 
properties of any given oil, and then ob- 
taining the gravity based cn such prop 
erties at required pressures and tempera- 
tures. 

There is no doubt that gravity is not 
considered of so much value as it was 
once, but the superstition still lingers in 
the minds of many, and even when it is 
condemned it is done so_half-heartedly 
that it the 
sole reason for enlarging upon this phase 


does not convince. This is 


of the subject. There will be some good 
the 
ideas that have clung to it from its very 


done if eround can be cleared of 
infancy. 

It may be said that gravity serves some 
purpose in checking deliveries of oil by 
This is also a foolish idea based 
The re- 


sample. 
on ignorance of oil manufacture. 
fineries will not guarantee the gravity of 
the oil for different batches put through 
the stills. 

be allowed. 


They insist that some latitude 

Mineral oil is not a_ fixed 
chemical body of an unvaryiny character, 
and gravity in many cases is taken as the 
oil is finished. When anyone is so foolish 
as to insist on a definite gravity test the 
oil is simply doctored to obtain it and the 
chances are that the extra blending is not 
an advantage to the value of the oil as a 
lubricant. 


VISCOSITY 
This property of a lubricant is an un- 
It bears directly 
on the question of the thickness or thin- 


usually interestin one. 


ness of an oil. Viscosity represents its 
Nuidity and this quality is clearly of 
ome importance in choosing an oil for 
ny given purpose. No one would use 


thin spindle oil for a heavy mill en- 
ine bearing, nor would he use an engine 
‘| for textile spindles running at 10,009 
velutions per minute. Both science and 
actice indicate viscosity as an important 
factor in the art of lubrication. It is be- 

use of this apparently self-evident truth 
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that engineers have agreed that the viscos 
i i the 


be interest 


itv is a clear indication of value of 


an oil as a lubricant. It may 


ing to give one or two examples of tests 
made which prove that viscosity has an 
important bearing on the subject of lubri- 
cation and that even the same oil at vari 
ous. temperatures varies in its lubrication 
qualities. 

In Fig. 1 are shown graphically a series 
of tests made by Beauchamp Towers. 
The oil lard oil 


stant mean pressure of about 100 pounds 


used was a and a con 


square inch was on the bearing. It 
that the 


per 


will be seen coefficient of fric- 
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PIG. 3. VISCOSITY OF TWO OILS FROM THE 


SAME CRUDI 


tion decreased rapidly as the temperature 
of the bearing increased, so that as the 


oil became thinner, due to the higher 


temperature, its 


friction-reducing prop- 
erties increased: ‘in other words, as the 
oil became thinner it increased in value 


as a lubricant. Several curves are drawn 
to show that this effect was not due to one 
particular speed, but was apparent during 
a wide ranvre of speeds. 

Fig. 2 is adapted from the experiments 
of O. Lasche, of Berlin.** It is plotted 
to the same scale as Fig. 1 for comoarison. 
In this test a mineral oil was used on the 
bearing and the difference in the coef- 
ficient of friction is most marked. Durine 
the test the speed and pressure were con 


*Procecdinaus of the 
Engineers, November, 
** Zeitschrift d. or. d 


Institution Mechanical 
18855. 


Tnyenieures, Vol. 46. 


but various 


stant, metals were used on 
the bearing. Both curves show clearh 
the effect of viscosity on the friction. 
‘hurston and others also give the = re 


sults of a number of tests proving the 
same effect, so it is now an accepted fact 
that the 


better lubricant it is. 


thinner an oil becomes thx 
This recognition, however, is apt to lead 


one astray. As far as the tests go, the 


logical conclusion is that, with any given 
oil, the warmer the bearing is the less thi 
friction will be. Engineers ought, ap 
parently, to allow bearings to get hot, for 
by that means they reduce the coefficient 
of friction. An engineer can seareecly be 
expected to accept such a conclusion; he 
with the 


COL | 


uses oil intention of keeping 


his bearings and at the same time 


keeping the coefficient of friction at a 


minimum. Viscosity therefore he 
looked at, 
shown in the from a deduced 


No the 


are aware, have been earried out en strict 


must 


not from the direct resulis 


curves, but 
writers 


result. tests, as far as 


scientific lines, showing the minimum fric 


tion with a maximum of temperature for 
a series of oils under given conditions 
of speed and pressure. All engineers, 


though, have seen cases where bearings 
attain a certain temperature and remain at 
that temperature under normal conditions 
It is no uncommon thing to 


and vet 


of working. 
find 


causing no anxiety to the man in charge ; 


bearings unusually warm 
he knows from experience that the bear 
the 
warmer. In 


ing, when it has reached abnormal 


temperature, will not get 


such cases especially, but as a matter of 
fact 
ter than the room in which they work, 
the oil 
and causes friction, and naturally heat is 


in all cases where bearin’s are hot 


used is a poor lubricant at. first 
developed which thins the oils and im 
proves it. Friction still continues and as 
the oil ultimately 


attains such a viscosity that the bearing 


temperature rises the 
runs at a constant temperature, the heat 
fast as it is 
great measure, 
circulation of 


being conducted away as 


created, probably, in a 
by the greater supply or 
the thinner oil. 

It may safely be premised that no en 
gineer, worthy the name, can rest content 
with such paradoxical results. The matter 
must be examined from another point of 
the 


helpful in this direction. 


view and following remarks may he 
Suppose a bear 
ing has a fairly constant temperature of 
go degrees Fahrenheit, and the tempera 
ture of the surrounding air is 70 deeree 
Fahrenheit. If it that no 


heat passes to the bearing except that die 


is presumed 


to room temperature and friction, then 20 
heat fric 
tion, and the particular oil used is at it 


degrees Fahrenheit is due to 


most suitable viscosity at 99 dere 


Fahrenheit. But 20 deerees Fahren 


heit 
a difference: 


great 
and 


interest of economy and ef 


must be considered too 


friction is too kich 
ought, in the 
Deduced reason- 


ficiency, to be reduced 
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ing from the tests already explained, point 
to a remedy in a less viscous oil, so a 
thinner oil is wanted. Now it is hopeless 
to expect no friction, so the engineer 
must ask his oil dealer or refiner to supply 
him with an oil from the same crude hav- 
ing a viscosity at, say, 70 degrees Fahren- 
heit that his present oil has at 90 degrees 
‘ahrenheit. To make this clear a diagrain 
of viscosities of a bearing oil is given in 
Fig. 3. This oil raises the temperature 
of the bearing to 90 degrees Fahrenheit ; 
the new oil from the same crude must 
now have a_ viscosity at 70 degrees 
‘ahrenheit equal to that of the faulty oil 
at 90 degrees Fahrenheit. This is shown 
dotted in the sketch, and it will be noted 
that the new oil is considerably thinner 
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FIG. 4. VISCOSITY CURVES OF THREE OILS 
though the temperature difference is 
slight. 


A change of oil in the direction pointed 
out is sure to effect a reduction in fric- 
tion. Instead of reducing the coefficient 
of friction by heating the oil and so thin- 
ning it, an oil thin enough in the first 
place to obtain the same effect should be 
used. Consistent with a due regard to 
circumstances, an engineer’s motto ought 
to be “the thinner the oil the better the 
lubricant.” 

In this connection it may be useful to 
give Beauchamp Tower’s conclusions on 
the tests he made for the Institution of 
Mechanical Engineers. Table 2 is a com- 
parison of the friction with the various 
lubricants tried, under as nearly as pos- 
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sible the same circumstances ; temperature 
go degrees Fahrenheit; lubrication by oil 











TABLE 2. COMPARISON OF FRICTION 
WITH VARIOUS LUBRICANTS. 
Mean 
Resist- Per 
Lubricant. ance, Lb. | Cent. 

Sperm oil. . Sei ee 0.484 100 
Rape oil... . ep : 0.512 106 
Mineral oil. . ‘ 0.623 129 
Lard oil , 0.652 135 
Olive oil. 0.654 135 
Mineral grease . ‘ 1.048 217 














bath. “The above also represents the 
relative thickness or body of the various 
oils, and also in their order, though per- 
haps not exactly in their numerical pro- 
portions, their relative weight-carrying 
power. Thus sperm oil, which has the 
highest lubricating power, has the least 
weight-carrying power; and though the 
best oil for light would ‘be in- 
ferior to the thicker oils if heavy pressures 
or high temperatures were to be 
ccuntered.” 


loads, 
en- 


So far, viscosity has been dealt with 
as having an influence on friction. If 
this were all, the question of lubrication 
would be a simple one to answer in any 
particular case, but when it men 
tioned that an engineer could apply to his 
oil supplier to give him a thinner oil 
from the same crude, the words 
crude” were used advisedly. Any given 
crude oil may, for some time, yield cils 
of fairly regular lubricating 
and could rely 
similar lubricating qualities existing in 
the thin and thicker oils. In actual practice, 
it is almost impossible to obtain a series 


was 


‘same 


properties, 


if this is so, one upon 


of oils from the same crude, and cer- 
tainly not for any length of time. Crude 
oils are mixed, wells give out, or the 


quality of the crude oil varies considerably 
from the same well; consequently there is 
no certainty of obtaining oils with a fixed 
lubricating factor. The refiners and blend 
ers can easily manipulate oils to give the 
usual physical tests as required by speci 
fication, but the essential factor, viz., lubri- 
cating value, is not a quality that can be 
introduced the oil, and 
moreover each oil has its own peculiarities 


so. easily into 
in this direction. 

For instance, if three oils are offered 
for a particular bearing or purpose,’ the 
thickest oil the best results 
simply because it has a higher lubricating 
value. On the other hand an extremely 
thin oil may be the best for the same rea- 
son. In Fig. 4 three oils are shown. Their 


may give 


viscosities at 58 degrees Fahrenheit have a 
wide difference, but following them down, 
‘land C are identical at 84 
Fahrenheit and B and C have the same 
viscosity at 64 Fahrenheit. 
Throughout the curves there is very little 
to choose between the and yet if 
viscosity were a deciding factor there is a 
wide difference to judge upon if a single 
test only were made on the oils at 60 de- 


degrees 
degrees 


oils, 


July 27, 1909. 


grees Fahrenheit. If viscosities are taken, 
engineers ought to do it themselves and 
cover all likely temperatures, or insist 
on the chemist doing so and plotting the 
curves. 

A further case is given in Fig. 5. Here 
a Parsons turbine was using a certain 
oil and the temperature of the oil in the 
tank was 160 degrees Fahrenheit. No 
trouble was caused and very little oil was 








used. The oil was not cooled in any way, 

but the bearings were water-cooled. The 
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oil-pump pressure was about 5 pounds. A 
test was made to try and improve the 
lubrication, the temperature of the oil be- 
ing taken as an indication of value. The 
oil used was carefully tested for viscosity 
and plotted as at A, Fig. 5. Three other 
oils were also chosen and their viscosity 
.curves plotted. To anyone acquainted with 
viscosity tests it was manifestly very dif 
ficult to find oils varying much in viscosity 
at 160 degrees Fahrenheit for such work 
as turbine lubrication. The curves show 
all four oils practically identical, B, ¢ 
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and PD oils being all good lubricants for the oil) showed signs of emulsion with 212 degrees Fahrenheit and evidently the 
forced-feed work, but tests of the oils, oils B and C, so oil D was chosen. The 


oil is judged on the viscosity at that tem- 
as a preliminary, with the condensed steam 


mere fact of D being such a thin oil as perature. The oils B, C and D would 


(some of which always finds its way into compared with 4 at 70 degrees Fahrenheit stand a poor chance compared with &, 















































220 had no influence whatever in the choice for, unfortunately, the thicker the oil at 
E of the oil; the viscosities at the higher 212 degrees Fahrenheit the better seems 
temperatures were the deciding factors, to be the prevailing idea of cylinder oils. 
210 and as the result turned out the new oil Now a little reasoning from the case 
| reduced the temperatures by about 20 de- of machine and engine oils, where the 
| grees Fahrenheit. viscosities all come down to near a com 
200 |— —— The emulsifying properties of an oil, its mon viscosity, as shown clearly in the 
hygroscopicity and absorption of oxygen previous diagrams would have led to a 
are matters that will be mentioned later. similar conclusion in regard to cylinder 
199 a They have an important influence on the oils, and when tests are actually made with 
ultimate behavior of an oil, though a mere a_ special viscometer for this purpose and 
| friction may indicate a good lubricating viscosities found up to 600 degrees 
- | —_ value when the oil is fresh. Fahrenheit, or higher, for extreme super- 
In the case of eylinder oils, the unre- heated steam use, it is found that the 
liability of viscosity as a test of oil is viscosities vary so little at working tem 
- | | probably seen. The persistence engineers peratures that no matter how widely they ‘ 
and chemists show in fixing a definite differ at 212 degrees Fahrenheit their 
160 aa viscosity at 212 degrees Fahrenheit in difference in higher temperatures is so 
their specifications is perfectly astonishing. little as to be negligible. 
No cylinder oil ever works under such a In Fig. 6 the viscosities from 4oo de 
150 — temperature. If the viscosity is required grees Fahrenheit upward are almost equal 
or indicated, it ought to be taken at the for all the oils, and searcely represent 
temperature of the steam, but even then more than the personal error of the ob 
140 | no value can be attached to the results. server, especially as such a substance as 
Fig. 6 represents the viscosity curves oil running out of small apertures, a stop 
of several oils, four of which are probably watch, thermometers and _— controlling 
130 the best-known cylinder oils in the world, methods of heating are being dealt with. ' 
for extreme conditions. They are sold) Out of a series of over 400 oils tested, 
“ as such by their manufacturers, and in this uniformity of viscosity at high tem 
g 120 — actual work show themselves to be peratures is characteristic, and the only 
8 4 especially good lubricants. The oil -f conclusion to be drawn from it is that the 
& is practically a very heavy machine oil, viscosity test is of no value for cylinder 
= 110 s but it has been plotted in order to make oils as. to their lubricating quality. The 
e comparisons. The curves bring out very diagram further shows that the two thick ‘ 
> clearly several important points not usual- est oils, ) and /:, at 212 degrees Vahren 
g 100 , ly met with in dealing with this subject. heit become thinner than the third oil C, 
2 As a rule cylinder oils are specified at between 350 and 400 degrees Fahrenheit. 
90 
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It must always be remembered that cyl- 
inder oils enter the steam or the cylinder 
when they are subjected to the extreme 
temperature of the steam, and under such 
conditions several other important factors, 
apart even from their lubricating qualities, 
have to be taken into account. Oil evapor- 


ates considerably under high temperatures, , 


especially as the oil is in a finely divided 
state. Oils also contain asphalt, bitumen, 
etc., usually termed gummy matter, and 
deposits are found in steam engines and 
generally assumed to be a consequence 
of such constituents. Oils also 
subject to emulsification in the 
of condensed steam and form 
etc. This will form the 
of a future article. 


gummy 
are 
presence 
metallic 
subject 


soaps, 





Lessons from the Power Station 


Load Curve 


By H. S. KNowLton 


The analysis of power-station load dia- 
grams is one of the most helpful aids 
toward efficient plant operation at the 
command of the engineer. Practically all 
installations of modern type are now pro 
vided with instruments from whose read 
ings the output of the plant from hour 
to hour may be tabulated, and the meth 
ods of plotting such readings so as to ex 
hibit in a graphic way just what the plant 
has done from hour to hour, or from week 
to week, are familiar through wide usage 
to the great majority of engineers run 
ning the stations of public-service cor 
porations, as well as to many employed 
in general industrial power-station service. 
It is often irksome, however, to the prac- 
tical operating obliged to 
spend time regularly in the clerical re 
cording of particulars of station opera- 
tion. If the usefulness of such data could 
be more widely realized, it is safe to say 
that the analysis of plant conditions by 
graphical 


man to be 


methods would be more 
ceptable to the average man behind the 
throttle. 

When load curves are plotted to show 
the way in which different machines and 
boiler units are handled as the 
upon the station much 
learned about the best ways to manipulate 
the equipment. This aspect of load-curve 
interpretation has been thoroughly dis 
cussed in technical journals and before 


ac- 


demand 


varies, can be 


associations of engineers, but the value of 
the load curve in enabling the perform- 
ance conditions of 
service to be more broadly studied in re- 
lation to the business of the plant as a 
whole, is perhaps less generally appre 
ciated among operating men. The fol 
lowing curves are therefore presented as 
an example of how the service conditions 
upon a central station may be exhibited 
and interpreted in the light of their gen- 
eral effect on the plant load factor and 


and general station 


-lf the 


POWER AND THE ENGINEER. 


the demand upon the installation at dif- 
ferent hours of the day different 
seasons of the year. li the value of such 
diagrams in the interpretation of general 
conditions can be appreciated by the op- 
erating engineer much will be gained. The 
curves shown herewith will help him to 
dispose of his machinery at different times, 
and they will show him where the plant 


and 


owner can improve the external condi- 
tions, or at least what outside conditions 
desirable for 


outward 


are economical operation. 


conditions can be im 
proved the result is more output for the 
same expenditure, or less expenditure for 
fuel and supplies per unit produced, with 
the for higher 
wages and salaries within the plant. 

taken 
2009 


creation of opportunity 


The curves shown from a 


central station of 


were 
about kilowatts 
generating capacity under normal condi 
tions of load. The station was equipped 
with five Stirling boilers aggregating 1290 
horsepower and three vertical cross-com- 
MeIntosh & Seymour 
engine-driven 


pound General 
Electric alternators rated 
respectively at 400,600 and 1000 kilowatts. 
The entire output of the station 
ternating current, the 
plied included the street lighting of the 
city where the plant 


was al 


and service sup- 


was located, com- 
mercial power and electric lighting. 


Fig. 1 shows the output of the station 


from hour to hour on August 28, 1908, 
for the full 24-hour day. Curve 1 repre- 
sents the variation in demand upon the 
station for all its service, and curve B 
shows the demand upon the plant from 
hour to hour for electric motor service 
alone. This is a typical summer day’s 


load in the plant, and on examination the 
curves show that with the exception of a 
heavy and short drop in the demand at 
the noon hour the total requirements of 
the station are extremely even and _ sat- 
isfactory from about 7 a.m. to 5 p.m. Be 
tween 7 p.m. and midnight the load holds 
up fairly well, also, though naturally much 
lower in extent than earlier in the day. 
The general steadiness of the load be 
tween 8 a.m. and noon, averaging about 
790 kilowatts, tended to enable the ma 
chinery then in operation to be run ef 


ficiently, and a similar state of affairs 
was experienced in the afternoon. The 
space between the two curves 4 and B 


is proportional to the energy generated 
by the company for lighting service, while 
the space between the base line of hours 
and the curve PB is proportional to the 
The 
whole space under the curve A, extending 
to the base line of hours, is proportional 


energy generated for power service. 


to the entire energy output of the plant. 
In other words, if the under any 
one of the curves were divided into rect- 
angles, the area of each rectangle would 
be obtained by multiplying a hight by a 
breadth. The hight would in this case 
represent the kilowatt output of the plant 
during the time covered by the base of 
the rectangle, and their product would 


space 
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naturally be expressed in kilowatt-hours. 
Thus the little rectangle FR in Fig. 1 repre- 
sents in 1000 kilowatt-hours, since 
its hight is 100 kilowatts on the scale of 
the diagram, and its breadth the single 
hour between to and 11 


area 


a.m. 

If one gets in the habit of looking at 
these areas, irregular though they are, 
as proportional to the work done by the 
plant electrically, it is’ much easier to see 
how the hourly loads and the total energy 
generated for different purposes through- 
out the day have run. Thus, a_ single 
glance at the area between curves .4 and 
B shows clearly that the lighting load on 
the station amounts to very little during 
the day time in proportion to the motor 
load, whereas in the evening the lighting 
load on the plant is the far greater pro- 
portion of the station’s work. While it 
takes no load deduce that the 
lighting load will in most stations follow 
such a the time, the 
curve actually does show that the motor 
the 
the standpoint of 


curve to 


course in sunimer 


load is salvation of from 
during the 
That is, without the motor load 
and 6 the company 


would have been obliged to run its plant 


the plant 
efficiency, 
daytime. 
between 6 a.m. p.m. 
with even the smallest of the generators 
badly underloaded, and this means poor 
efficiency all along the line from the fur 
the busbars. 

The curve 4, is typical of the 
best tendencies of practice since central 


naces to 


in Fig. 1, 


station engineers began to. realize that 
there is money in cultivating a good-sized 
day load. The company must keep a 


certain amount of machinery on hand all 
the time to supply the maximum. demand, 
and _ this that the the 
cost of the equipment, including the cost 
of the land and buildings 


means interest on 
necessary to 
properly. house the machinery, must be 
paid right along, together with taxes, in 
surance and depreciation, whether the ap 
paratus is current or 
Also a of men must be 
kept on duty regardless of whether the 


turning out not 


certain number 
machinery is all running or not, though 
of course, after a certain point is reached. 
it costs more to run the equipment than 
as though one or two more machines did 
not have to be started up. The long and 
short of all this is that it costs the com 
pany little than the fuel ex 
penses, plus supplies and perhaps a little 
more for labor, to.turn out each kilowatt 


very more 


hour of energy during that portion of 
the day when the load on the plant is 
light, and this 
managed company can afford to sell el 

tricity at pretty low rates to large users 


for reason a_ carefully 


during what are properly called the of 
the the stati 
whose curves are here shown, the pow: 


peak hours. In case of 


rate gets down close to 1.8 cents per kil 


watt-hour for the largest user on 


lines, and this is in face of the fact th 
it cost the company just 1.42 cents pe 
kilowatt-hour last 


vear to mannufactu 
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its energy, exclusive of any fixed charges 
like interest or taxes. 

The operating engineer has little con- 
trol over the load, but when he realizes 
how important it is that the capacity of 
the machinery shall be as fully utilized 
as possible, he can point out this condi- 
tion when discussing the situation, and 
can do his best to run individual units 
in the station more closely in accord with 
the demands upon them than is yet the 
practice in many installations. In_ the 
curve of total output, 4, Fig. 1, it is evi- 
dent that between midnight and 6 a.m. 
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the entire station for August 28 was about 
25 per cent., expressing that factor as the 
quotient obtained by dividing the total 
output of the plant for the day by the 
full-load station output, supposing all the 
machinery were run 24°hours at full load. 
The normal full load day output is, 

2000 K 24 = 48,000 
kilowatt-hours. The total station output 
on the date given was 11,906 kilowatt- 
hours, which divided by 48,000 gives ap- 
proximately 25 per cent. It is notable 
also that the power output of the plant 
was about 70 per cent. of the entire busi- 
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purchaser of power, a factory having a 
connected motor load of 817 horsepower, 
was shut down for about two weeks at 
this time; consequently the amount of 
energy generated for power purposes was 
reduced from 8300 kilowatt-hours, as on 
August 28, to 4200 kilowatt-hours on 
September 1. That is, through the shut 
down of this single customer, the power 
cutput fell off nearly 50 per cent. To the 
operating engineers of the plant this 
meant that the 400-kilowatt unit was able 
to carry the load throughout nearly the 


whole 24 hours, though for reasons of 
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the 4o00-kilowatt unit would be the best 
one for the service, and during the rest of 
the day it would be essential for the 
400- and the 600-kilowatt units to be in 
constant operation. They would be some- 
what underloaded, it is true, but still able 
10 operate with good efficiency at approxi- 
mately three-quarters of their total com- 
bined normal rating. 

ie of the machines could preferably be 


In the early evening 
shut down with advantage, but if it hap- 
pened to be necessary to run the 600-kilo- 
Watt set for any reason, the load could 

ll he carried without great sacrifice of 
efficiency on the larger unit. It is in- 
resting to note that the load factor of 


Dec. So, 1908 
A = Total Output=16,288 K.W.H. 
B = Power Output =9.700 K.W.H. 
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ness of the station for the day. Another 


point is that in a station with all the gen- 
erators of the same type and design, and 
capable consequently of operating in 
parallel successfully, it is on the whole 
easier to apportion the loads so that each 
machine is obliged to turn out a consider- 
able percentage of its capacity, than in a 
plant where one kind of generator is 
used for railway power, another for 
factory motor service, and another for 


street or residence lighting. 


Fig. 2 shows the output curves of the 
plant on September 1, 1908. The reason 
for the serious dropping off in load here 
is the fact that the company’s largest 


j 
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FIG. 3 


safety in case of trouble it is probable that 
the 600-kilowatt set might have been 
These 
records do not show what machines were 
run, but it is plain that the use of three 
sizes of generator in the station produced 


thrown into service about 6 p.m. 


a flexibility in operating this particular 
load curve which was very desirable. 

So far as Figs. 1 and 2 are concerned 
there was no need of the tooo-kilowatt 
generating set, but in Fig. 3 this situation 
is altered. Before leaving Fig. 2, how 
ever, the tolerable steadiness of the total 
load may be noted, not so much through 
out the day as a whole as for several 
hours at a time. This means that when « 
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load variation occurred it generally lasted 
long enough to enable the full benefit to 
be secured from the operation of what- 
ever machine happened to be in service at 
the time, and consequently was an en- 
couragement to the station staff to do all 
in its power to fit the machinery closely to 
the demands upon the whole plant. The 
station load factor for September 1, was 
about 17 per cent. 

Fig. 3 shows the conditions of opera- 
tion in the plant on December 22, 1908, 
the day on which the plant sustained its 
heaviest load for any day in the year. The 
large consumer who was shut down in 
September was doing business again in 
December, as was everyone else in the city 
who was taking current from the central 
station company. The noteworthy feature 
of this day’s run is the tremendous peak 
which occurred at 5 p.m. The output 
then 1500 kilowatts, while it 
could have been carried on a pinch for 
a very short time by the 400- and the 600- 
kilowatt generators under 60 
overload, the company wisely 
the 1000-kilowatt during the 
hours when the demand ran high. The 
station load factor for the day ran up to 
34 per cent.; the load was 
sustained through the daytime; and the 
lighting load of the holiday season was 
excellent. 

Bearing mind that a 50 per cent. over- 
the station 
permissible for a short time, it is clear 
that the station could supply a temporary 
demand of 2500 kilowatts before new ma- 
chinery would have to be purchased. It 
is also clear that the engineer in charge 


was and 


per cent. 
operated 


machine 


power well 


load capacity on rating is 


of the plant has a wider choice of ma- 
chine combinations to meet the load as 
the size of the whole load grows, so that 
in a plant having two or three sizes of 
generators, it is advantageous in the di- 
rection of economy to obtain all the load 
that can. This 
pertinent to the operating engineer, who 
cannot go out and 
but it is a fact that in the stations where 
the best all-around results are being ob- 
tained, all departments of the company 
coéperate in making all the conditions of 
the business clear to interested persons. 


one may not seem very 


secure new business, 


The solicitor cannot go out into the com- 
mercial field and secure new, profitable 


business and keep it unless the power 
station is prepared to back up the con- 
tract with reliable and efficient service: 


the station engineer cannot operate the 
plant most efficiently unless he is familiar 
with the character of commercial business 
which it supplies, and unless he fits ma- 
chines into the load schedule to the best 
advantage; and the plant owner cannot 
handle the whole in the 
broadest way without knowing how the 


situation as a 


station and the service required match. 
The load curve offers the quickest and 
most accurate means of analyzing the de- 
mands made upon the station and _ its 
personnel. 


POWER AND THE ENGINEER. 
Hydrogen in Producer Gas * 


By H. F. SmitH 

One gas produter bug-a-boo that has 
been the cause of considerable anxiety in 
the past is now undoubtedly within the 
class of those things that are thoroughly 
understood; I refer to the hydrogen con- 
tent of producer gas. 
every manifestation in a producer gas- 
power plant that was not thoroughly 
understood was attributed to the presence 
of hydrogen in the gas. 


Several years ago 


It has probably 
been held responsible for more different 
kinds of trouble than any other single ele- 
ment, and has in all probability been re- 
sponsible for few, if any, of the various 
evils that have been laid at its door. 

Several back-firing was a 
very common fault in producer gas opera- 
tion, and this was almost universally at- 
tributed to excessive hydrogen. It has, 
however, been fully demonstrated that 
the hydrogen in producer gas is never re- 
sponsible for back-firing. This trouble 
may be produced by a number of defects, 
chief among which are unplugged indi- 
cator and relief cock openings communi- 
cating with the combustion space, or faulty 
location and timing of the ignition me- 
chanism, or th« 
metal surfaces or 
the combustion space, or a 
of some of these. 


years ago 


either 
within 


overheating of 
carbonized oil 
combination 


Pre-ignition of the compressed charge 
is another matter for which hydrogen was 
long held responsible. It was maintained 
that, owing to the extremely inflammable 
nature of hydrogen, it would frequently 
ignite 


during compression, causing ex- 
cessive pounding and other unpleasant 
manifestation. I have yet to observe a 


single authentic case of pre-ignition that 
was due to the presence of hydrogen. I 
have personally observed the operation of 
engines on which the compression was 
run up, experimentally, as high as 220 
pounds per square inch while running on 
gas containing 27 per cent. of free hydro- 
gen, without any sign of pre-ignition. On 
the other hand, | have had violent pound- 
ing on engines with not over 125 pounds 
compression, when operating on gas con- 
taining not over 12 per cent. of hydrogen. 
When it is remembered that the ignition 
temperature of hydrogen is only a little 


more than too degrees lower than of car- 
bon-monoxide, and that even with the 
most unfavorable condition of 212 de- 


erees temperature of charge at the begin- 
ning of the compression stroke and strict- 
ly adiabatic compression (with no loss of 
heat) a pressure of something over 300 
pounds per square inch would be required 
to reach the ignition temperature of 
hydrogen, the improbability of pre-igni- 
tion from this source is immediately ap- 
parent. - 


*Extract from a paper recently read before 
the National Gas Engine Trades Association. 
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One characteristic of hydrogen, how- 
ever, must not be lost sight of: flame 
propagation is very much more rapid 


through it than through carbon monoxide. 
In other words, an explosive mixture con- 
taining a high percentage of hydrogen 
will be completely burned in a very much 
shorter time after the occurrence of the 
igniting than one in which the 
hydrogen percentage is low and the com- 


spark 


bustible gas largely carbon monoxide. A 
sudden variation in the proportion of 
hydrogen in producer gas, therefore, may 
be the violent not 
through spontaneous ignition of the 
charge during compression but on account 
of the more rapid rate of flame propaga- 
tion having the effect of abnormally ad- 
vancing the time of ignition. 

A properly designed 
handle with 
continuous percentage of hydrogen with- 


cause of pounding, 


will 
any possible 


gas engine 


producer gas 
out any irregularity in operation what- 
ever. Whatever 
traced to the hydrogen content of the gas 
are due rather to the variation in the per- 
centage of hydrogen than to the actual 
percentage present. 


irregularities may be 





Boiler Inspectors’ Convention 


As previously announced, there will be 
a meeting of State and municipal boiler 
inspectors to be held in Detroit, Mich., 


August 10, 11 and 12. This meeting has 


been called for the purpose of forming 
a national organization of State and 
municipal boiler ‘inspectors, which shall 


have for its main object the securing of 
more uniform boiler construction and in- 
spection throughout the country. At the 
same time the Manufacturers’ As- 
sociation will hold its twenty-second an- 


Boiler 


nual convention in Detroit, and it is hoped 
that the older organization will be ready 
to give the new association the. benefit 
of its experience in this same line of work; 
for much has already peen done by the 
former association toward promoting the 
aims of the new organization. 

In order that the new association may 
have a start, it is 
that the attendance at the coming conven- 


successful necessary 


tion be large. Therefore, it is urged that 
every State and city boiler inspector in 
the country make a special effort to be 
in Detroit on August 10, Tt and 12, pre- 
pared to give his individual support to the 
new association. Further information may 
be secured from J. C. McCahe, inspector, 
Detroit, Mich. 





An engineer might succeed in testing 
out a cross in a private telephone cable, 
and save his employer the pay of a tele- 
phone expert. Should he fail, however. 


it will hurt his feelings to hear it said: 
“It could have been repaired for hal! 
the money had it been left alone.” 
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Economizer 


Good and Weak Points of the Scrapers; How to Handle an Economizer; 
Where and How It Should Be Located; Cost of Maintenance 





BY 


While one may well doubt that this 
apparatus is worth the trouble and ex- 
pense in boiler plants under 500 horse- 
power, nevertheless the undoubted sav- 
ing of about 6 per cent. on the coal bill 
can be realized with care in operation, 
and this amount is worth considering in 
plants of any considerable size. Briefly 
described, the economizer is a series of 
tube manifolds arranged so that the flue 
gases from the boilers pass through them 
on their way to the chimney. The boiler- 
feed pumps force water through these 
tubes against boiler pressure and_ the 


WARREN 


H. 


account of the economizer which cannot 
be avoided in practical operation. To 
run the scraper equipment takes power. 
An economizer suitable for a 1000- 
horsepower plant requires about a 1%- 
horsepower engine or motor to drive the 
scrapers when anthracite is used. If 
bituminous coal, the power required gets 
larger each year until a motor of Io 
horsepower is drive the 
This is due to the design of the 
scraping mechanism. The scrapers are 
hung in balanced pairs by a chain which 
runs over a sheave driven by the operat 


required to 
scrapers. 


MILLER* 


required to bring up all the rest of the 
scrapers and line them up at the reverse. 
If several of them are out of line, so that 
three or four sheaves are slipping, the 
strain on the reversing mechanism is so 
great as to cause it to bind, grind the 
edges off the sliding-clutch collars and 
finally release with a terrific shock, if it 
does not break the reversing lever alto- 
gether. 

Now observe how beautifully this 
works with soft coal. You have a leak. 
Of course it is in an inner tube and you 
cannot get at it to calk it. The leak is 
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FIG. I. 


water is heated up to temperatures rang- 
ing from 170 to 300 degrees, depending 
upon a variety of conditions; a rise of 
from 60 to too degrees is good average 
practice. Mechanical scrapers’ are pro- 
vided which are worked up and down the 
tubes so as to scrape off the soot from 
each pipe. With bituminous coal this 
operation must be continuous; with 
aniiracite, 12 hours’ scraping out of 24 
is nple. 

ere are a number of fixed charges 


to be entered against the coal-saving 


, 


lechanical and electrical engineer, Stand- 
ard Oi Company. 


ing shaft. Each scraper weighs some 50 
pounds and scrapes four to six tubes at 
once. Of whole line of 
scrapers must reverse at the top and bot 
tom of the tubes at the same time. If 
for any reason one scraper gets delayed 
by sticking, it will 


course’ the 


arrive behind the 
others on the descent and get there ahead 
of the rest on the ascent. Now, as it 
cannot go any higher, and the sheaves 
all continue to revolve, its own sheave 
chain, which is 
exactly what it is not designed to do. 
The result is that that particular sheave 
will draw very hard for the brief time 


must slip under the 





CROSS AND LONGITUDINAL SECTIONS THROUGH \ GREEN ECONOMIZER CHAMBER 


reported and you shut down, take off the 
tube cap and expand it tight. Or if it 
is in the gasket take it out and replace 
with a new one. You start up again. The 
scraper starts to go up that tube, and the 
nearer the former leak it gets the more 
hard scale it encounters from its drip 
until it sticks, some 6 inches from the top 
of its run. It will go down again, but 
all the power in the mechanism cannot 
force it higher. If fine anthracite ash 
were on the tube this would not occur, 
as the scale would be soft mud, easily 
scraped off, but any fireman knows how 
boiler leaks and soft-coal soot cake to a 
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hard scale. [t is the commonest thing 
around the boiler house. 

So from that time on that scraper 
stops six or more inches before the rest 
and its sheave has to slip under the chain, 
taking excessive power. There is one 
plant where they started seven years ago 
with a 2-horsepower motor and are now 
using one of 10 horsepower. No one cares 
to take the whole economizer apart be- 
cause of these cakes from occasional 
leaks, so the condition is simply tolerated 
until extensive overhauling is needed on 
the entire economizer. 


CLEANING THE INTERIOR 

Another charge on the economizer ac- 
count is cleaning out the interior. Each 
make is provided with a blowoff cock, but 
a little study of the construction of the 
tube manifolds will explain what actually 
happens in practice. The feed water 
enters at one end of the bottom manifold 
or “wall box,” enters each bottom header, 
ascends through a dozen or more parallel 
4-inch tubes to the top header, and 
through each top header to the upper 
manifold, from which it flows to the 
beilers. Now, as all the feed water comes 
in through a 4-inch pipe (for a twenty- 
section economizer) and is supposed to 
flow through two hundred 4-inch pipes on 
its way to the upper manifold, its flow 
must be exceedingly slow. In fact it is 
largely due to the difference in tempera 
ture between the top and bottom of the 
economizer. Wherefore, when you open 
the blowoff valve, which is of 24-inch 
size, it is unreasonable to expect any 
great velocity of water in any of the 
20 headers or their 200 tubes; certainly 
not sufficient to disturb the mud on the 
tubes. In point of fact, the entire blow- 
off is simply fresh feed water coming 
along the bottom manifold direct from 
the feed inlet, as you can convince your- 
self by feeline its temperature. Not only 
that, but if the blowoff is opened wide 
the feed pumps will race and the boiler 
checks silent. The , blowoff 
hardly cleans the wall box. Yet it is in 
the economizer that the major part of 


become 


the mud is supposed to collect. 

With good clean city water of about 
four grains of solids in the United States 
gallon, the tubes acquire nearly '¢ inch 
of dirt on hard scale in six months. This 
dirt is not greasy, but is fine earth loam 
on hard calcium and magnesium sulphate 
scale with some silica. It is now time to 
lay off the economizer and scrape out by 
hand each of the 209 tubes. Follow’ this 
with a hydraulic turbine tube cleaner to 
cut off the seale. The sludge will flush 
out with a good fire hose and all this 
water and mud must go somewhere, cer- 
tainly not down the blowoff, as it would 


immediately choke up, so each bottom 
header must come off, and woe to you 
if the architect has not given you a suita- 
ble drain and pitched the floor to it. Each 
separate tuhe cap must be fished along 
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the header until it can be passed out the 
master hole at the end and, in a metal- 
joint economizer, they must all be care- 
fluly protected from rust while out and 
well cleaned before replacing. The whole 
job will take about a week with a 4o0- 
tube economizer, unless softened water 
has been used, with the softening com- 
pound put in before entering the econo- 
mizer instead of before entering the 
boiler, as in most small plants. 


LEAKY JoInrs—ATTENDANCE 

One hears much of troubles from leaky 
joints in economizers, but if the equip- 
ment is properly erected there should be 
little trouble from this cause.» One make 
used to have gaskets between the verti- 
cal faces of each header, and this arrange- 
ment gave endless trouble because it 
necessitated all the headers being exactly 
plumb and square. This has since been 
replaced by a metal joint which does away 
with the gasket entirely. This needed 


some sort of flexibility, as it would be 


July 27, 1909. 


scrapers at the top of their run, or els 
the horn will try to get behind the rc 
versing lever and break it, or the leve 
will refuse to throw the collar nicel 
These things take hours to adjust, tim 
enough to roast your machinist’s feet t 
a crisp, burn all the cells out of his lung: 
and sweat him as dry-:as Sahara. © 
course, after it is once done—if the mai 
is still alive—he will not have to endur 
it again until it gets out of order, whic! 
is about once in three months. 

As all these contingencies may and d 
occur in a small equipment as well as ir 


a large one, it is well to figure the actual 


value in thermal units of the saving du 


to the economizer and charge against i 


the actual earning value of its cost if put 


into. manufacturing capital, the cost o 


cleaning, oil, attendance, repairs, — re 


newal of driving belts (which do not last 
long in that temperature) and your tech 
nical man’s or chief engineer’s time in 
adjusting and starting up. The _ point 
where the coal saving doubles this ac 

















FIG. 2. THE STURTEVANT SCRAPER DRIVE 


quite hopeless to expect a whole set of 
rigid sections to make up at opposite 
corners into rigid wall boxes and all be 
exactly the same length across the diag- 
onal, so the present arrangement is to 
come into the top manifold with an in- 
verted U. Just what troubles from air- 
bound sections will result from this ar- 
rangement remains for practical experi- 
ence to develop. 

As regards attendance charges on the 
economizer, once every three hours is 
sufficient to feel bearings, swab the col- 
lars and gears with heavy oil, and see 
that the scrapers are not out of order. 
It is a good plan to see that the loft or 
cubby-hole or whatever it is that the 


Th 


architect has left above the economizer 
is well ventilated. Remember that the 
poor devil who has to repair it and watch 
over it is subjected to an inferno com- 
pared to which the tops of the boilers are 
solid comfort. It takes 15 minutes for 
the reversing horn to make .one reverse, 
and the chances are that the reverse will 
not coincide with the arrival of the 


count, and is therefore a fair risk for 


manufacturing capital, will be found not 
much under 500 horsepower. 

3ut in a large plant, particularly one 
vending power, there is no getting away 
from the economizer. Its  coal-saving 
represents such a big item in dollars and 
cents that its repair and maintenanc: 
charges become relatively small. There 
is enough left over to pay for the econo 
mizer in about two years. It therefore 
hecomes the engineer’s province to reduce 
the troubles of maintenance and cleaning 
to a minimum, and the first step will be 
the proper location of the economizer. 
The usual arrangement proposed by the 
architect or consulting engineer is above 
the smoke flue, right up under the root 
with the back wall of the boiler hors 
blank and of the 


economizer housing. This converts 


forming one side 


sweatshop behind the boilers into a 
dark tunnel, wherein are the boiler b! 
offs and all the back connections.. 1! 
tunnel may be 300 feet long and is alw 
full of loose steam and hard feeling. T! 
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igeon loft above the economizer is also 
n much the condition. 
ardly head room enough to get at the 
mechanism, 
r take out the tubes. 
This is all 


same There is 


‘raper much less to clean 


wrong. You are handling 


enormous amounts of coal and water and 
turning out tons of steam, which is your 


‘commercial product. This economizer is 


as much a tool as the boilers, and to get 


inaximum, or even reasonable, efficiency it 


must not be handicapped by being located 


1 


|e 


n places hard to get at or work in. At 
ast To feet of room is needed above the 
clean and take 


conomizer in order to 
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leaky blowoffs. Enough money is lost in 
a year to pay for plenty of air and light 
behind the boilers twice over. 

OUTSIDE 


Economizer Locatep 


In the design of a 10,000-horsepower 
plant, wherein all these misplaced schemes 
were proposed, the writer decided to cut 
from time-honored 


loose arrangements 


and put the economizer outside the boiler 


house entirely. It was not even banked 
up against the back wall of the boiler 
house (as is often done), because this 


would deprive the backs of the boilers of 
light that is worth more than the cost of 
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made of concrete, which is easily repaired. 
The economizer house was provided with 
ample light and ventilation from windows 
on, both sides; these were made to swing 
horizontally, opening the lower side out- 
wardly. [If made on the usual sliding-sash 
plan, there would be too much danger of 
their being left open during a= thunder- 
storm, with wetting of the 
that 
would 
leaked 


consequent 
The 


down the 


economizer 
leak 


just as 


tops. water would 


thus tube cake up 


surely as if it from the 
inside of the tube. 
T 


thing to 


) Minimize operating charges, the first 
after is the reversing 
\ little study 
that the re- 


look 
mechanism of the scrapers. 
of this mechanism will show 


versal is accomplished by a swinging 


lever which forces the jaw-clutch collar 


of the primary gear out of contact and 


throws it over into contact with the 


opposite gear, thus reversing the mechan- 


ism. The lever is driven by a horn which 


slowly pushes it over. Now, as the bear- 
ing of the lever on the clutch collar is 
none too expensive, this collar should not 
require any very great pressure to force 
it out of mesh, or else there will be con- 


siderable wear and grinding on the lever 
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out tubes, and light and ventilation are 


weded in order properly to care for the 
You want light and 
air behind the boilers as much as in front. 


scraping mechanism. 


blowoff valves and. tube 
boiler, 


plainly visible and 


lhere are the 


caps, if it: is a water-tube and 


« things must be 





Y ‘ : il 
easy to get at for cleaning and repairs. 
loo much slovenly work is done in dark 
boilers, where the 


runways hehind the 


torch and 


The men do 


Sle illuminant is a smoky 
ing can be seen plainly. 

not care--the owner did not when asked 
to spend money on this part of the plant. 


results are half-cleaned boilers and 




















SHOWING LOCATION OF ECONOMIZERS 


Fic. 3. 


an extra wall. The boiler house was 
finished with plenty of windows, precisely 
as in front, and the economizers were 


placed on the epposite sides of the stacks 
and their housings completed to form a 
house over the shown in 
Fig. 3. 


To vet the requisite 10 


scrapers, as 


feet of 
above the economizer would in this case 


room 


make the building out cf all proportion 


to the main boiler house, so a_ turbine 
cleaner was provided for cleaning out, 
and the head room cut down to 6 feet. 


To take out a tube this would necessitate 


cutting a hole in the roof, so this was 


and the collar flanges. To obviate this 


wear is a matter of design. This re- 


versing mechanism must of course be 


between the driving pulleys and the 


driven scraper sheaves. As the pulley 


must revolve at about 100 revolutions per 
thereabout, and the 


minute or scraper 


sheaves turn at about 2 revolutions per 
minute, a worm-and-wheel reducing gear 
somewhere in the chain of 
reduction. If the 


put next to the main driving pulley at 100 


must be put 


speed worm gear is 


revolutions per minute, and the scraper 


sheaves are spur-driven by a common 


shaft, then the whole weight of all the 
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scrapers is brought directly on this shaft 
and transmitted by it back to the gears 
driven by the clutch collar of the revers- 
ing mechanism. This pressure comes di- 
rectly on the face of the jaw clutch, mak- 
ing the pressure to force the clutch out 
of mesh very great. It is not helped 
much by filing a slight “draw” on the 
faces of the clutch. 
two scrapers are out of line with the 


If more than one or 


rest, the whole affair becomes so tight as 
to grind the collar flanges very badly, and 
sometimes breaks the cast-iron horn. 

If, on the other hand, the worm-and- 
wheel gearing is placed directly at each 
sheave, then the weight of the scrapers 
comes on the driving shaft in end thrust 
instead of torque. If this end thrust is 
properly taken care of with collars run- 
ning in oil boxes, then the torque on the 
shaft becomes only about one-fortieth of 
the weight of the scrapers and, conse 
pressure on the 
but the speed is far 
higher, as the total power delivered is the 


quently, the 
mechanism is far less; 


same with cither mechanism. As_ high 
speed is simply a matter of lubrication, 
the wear on the reversing collar and lever 
can be much less than with slow speed 
and great pressure. 

About the only practical drive for the 
scrapers is the electric motor, and if it is 
an induction alternating-current machine, 
so much the better. It will require coun- 
tershafting to get down to the speed of 
the driving pulley of the scraper, and 
should be located as near the economizer 
Avoid running the belt over 
the main boiler flue. Some day the 
economizer will be shut down, and the 
belt will be baked to a crisp where it has 


as possible. 


hung at rest over the flue. 

In locating an economizer inside its 
housing, always set it close to the sec- 
tional coverings on one side and put the 
next the brick This 
allows both sides of the economizer to be 
got at. It necessitates a very broad foun- 
dation wall on the deflector side, but it 
If you tie up one 


deflectors wall. 


pays in the long run. 
side so it cannot be got at, rest assured 
that vour first leak will be on that very 
side. 

In selecting the size of the economizer 
allow 2% horsepower per tube. They 
come eight and ten tubes wide per sec- 
tion, and in lengths of 9 and to feet from 
top to bottom of the tubes. One can get 
any desired number of sections to make 
up the requisite horsepower, but remem- 
her that the economizer is a pesky thing 
to enlarge, and get it big enough to pro 
vide at least for the immediate future. 
To keep down flue sizes it is well to 
divide it on opposite sides of the chim- 
from this 
alone is so great as to pay for the differ- 


ney, and the . saving source 
ence between four small chimneys and 
two large ones. The boiler house shown 
in Fig. 3 has one-half its ultimate capa- 
city and was originally laid out with two 
tTSoxt5-foot chimneys located at the end 


reversing 
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of the present building, which would be 
the center of the finished plant. But 
right there the economizer stepped into 
the problem and it was soon evident that 
four smaller chimneys would be_ better 
than the two large ones because the flues 
and bypasses were far cheaper divided 
on opposite sides of the stacks than if 
they all grew to two enormous flues cen- 
tering in two chimneys on opposite sides 
of the boiler house. 


Cost AND SAVING 
The unit costs of economizers and fix- 
tures figure out as follows for machines 
of from 1000 to 5000 
Economizer, $2.75 per horsepower ; brick- 


horsepower : 


work, 60 cents; dampers, 2 cents; sec- 


tional covers, 13 cents; sheet iron, 8 


total, $3.53 per horsepower. A 


3000-horsepower 


cents; 
economizer will figure 
complete about $1&,000 and its saving may 
be estimated, with stack temperatures of 
4900 degrees and feed water at 200 de- 
erees, as follows: Rise of feed tempera- 
ture (7o degrees is the very best attaina- 
ble), sav 60 degrees. For each degree 
rise in feed water the evaporation gains 
O.1 per cent. or O per ccin. for 60 de- 
grees. At 260 tons per day, 6 per cent. 
of the coal means 15 tons saved, which, 
at $3 per ton fired is $45 per day. As 
the actual boiler horsepower is seldom 
more than 75 per cent. of the total capa- 
city of the boilers, however, the actual 
saving would be about $33. This amounts 
to $12,045 in a year and will pay for the 
economizer in about two years, allowing 
for all cleanings and repairs and main- 
tenance charges. 





Short Method for Determining 
Total Heating Surface of a 
Boiler 


The determination of the total heating 
surface of a boiler with sufficient. ac- 
curacy for ordinary purposes is not dif- 
ficult. 
any boiler is to figure the heating surface 


A short approximate method for 


in the tubes and divide it by o&5 for a 
return tubular boiler or by o.90 for a 
water-tube boiler. In case the return 
tubular boiler has an arch over the top 
for gas passage, giving a so-called third 
return, it is necessary to add from 100 
to 200 square feet to the result to obtain 
the total heating surface. 
This short method may be proved by 
two examples, as follows: 
t—Take a return tubular boiler which 
is 18 feet long and 6 feet in diameter, with 
72 four-inch tubes. According to Kent, 
the square feet per foot length for a 4-inch 
tube equals 1.047; then, 
rouge SX JO 0 72 = 1357 
square feet in tubes. 
a14i6 <6 X 16: 330 
square feet in shell. 
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(3.1410 K 9) — (72 X 3.1416 XK 0.172) X 
2= 44 
square feet in tube sheets. 
Hence the total effective heating sur- 
face is, 


1357 +38 + 44 = 1570; 


but 


1570 
hence approximately 85 per cent. of the 
total effective heating surface of a return 
tubular boiler is in the tubes. 

2—Take a Heine water-tube boiler hay 
ing 116 tubes 3'4 inches in diameter and 
18 feet long and a 42-inch drum 21 feet 
6 inches long. According to Kent, th¢ 
square feet per foot length for a 34-inch 
tube = 0.916; then, 
ag18 X 18 X 116 = 1912 
square feet in tubes. The approximat 
dimensions of the water legs are 6 feet 6 
inches by 4 feet = 26 square feet; th 
tube area in water legs = 8 square feet; 
and the heating surface in water legs 
(26 X 2) — (8 X 2) = 36 
square feet. The effective heating sur- 
face in drum = 
3-1416 X 3.6 X 21.5 __ : 
2 
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Thus, the total 
heating surface == 

1912 + 36 + 118 = 2066 
square feet; but, 


square feet. effective 


1912 
2066 
hence approximately 92 per cent. of the 
total effective heating surface.of a Heine 
water-tube boiler is in the tubes. — In 
other types of water-tube boilers the ratio 





= 0.925, 


was found to be lower; but 90 per cent. 
may be assumed as a fair average ratio. 





One of the largest overground pumping 


engines ever built was recently turned 
British builder for the Pekin 
Syndicate, Limited. It is of the horizontal 


compound condensing type, with the en- 


out by a 


gine erected on the surface and the pumps 
operated by means of “L” legs and 
The diameter of the high- 
pressure cylinder is 56 inches, the low- 
Ito inches, and the stroke, 10 
feet. The two rams are 27 ,inches in 


“ys 


balanced rods. 
pressure, 
diameter by to foot stroke, and the ca- 


pacity of the installation, 174,000 gallons 
per hour from a depth of tooo feet. 





The engineer may be able to temper 
springs better than the average blacksmith, 
but the best springs often break, re- 
flecting upon his ability; so it would not 
pay the engineer to temper 
springs, unless the blacksmith 
make good. 


import nt 
failed to 





To prevent the blast from a soot sucker 
eroding the feed-pipe and. water-column 
connections, they can be protected wit! a 
sheet-iron sleeve. 
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WE PAY FOR USEFUL 


The Patent Situation in the 
United States Respecting 


Alloys 


A paper of C. H. Clamer, on “The 
Patent Situation in the United States Re- 


specting Alloys,” was read by Dr. F. T. F. 
Stephenson before the foundrymen’s con- 
vention at Cincinnati. 
not 


To me, this paper 


does appear to be a discussion on 
the title chosen, but rather an epitome of 
their own personal situation. | believe Mr. 


Clamer claims letters of patent on alloys 





— <7 














FIG, I, FILLING 


MILL-PINION 


BEARINGS 


IDEAS 


containing under 7 per cent. tin, and over 
20 per cent. lead, the balance copper. To 
grant a patent on such alloys as late as 
1900 to me seems absurd. 

The art of producing bearing metals, 
containing under 7 per cent. tin, and over 
20 per cent. lead, the balance copper, was 
pursued long before the time claimed for 
patent rights by Mr. Clamer and his as- 
sociate. Lone before he and others tried 
to raise the lead percentage in copper-tin- 
lead alloys, \llan, Sr., of New 
York, invented a secret process by which 
lead 


proportion with or without the use of tin 


\ndrew 


copper and may be alloyed in any 


and a perfectly homogeneous mixture ob- 


rained. Castings weighing 1090 pounds 


and over can be produced without the 


slightest signs of segregation. 


It is generally believed that a certain 
per cent. of tin is necessary to assist in 


lead 


This is not the case 


keeping the copper and homoxge- 


The 


introduction of tin into the alloy has no 


neously mixed. 


bearing whatever on keeping the lead from 
seeregating from the mix, but rather to 
harden the alloy, and- thus reduce prepor- 
tionally its antifriction and wearing quali- 
tics. 

Che art of 
lead in 


and 
desired proportions with or 


amalgamating copper 
any 
without tin, was invented by Andrew 
\llan, Sr., in 1876; but it was not until 
(1891) that he 


place various alloys on the market under 


15 years later started to 














FIG. 2. BUSHING FOR GUIDE BEARING ON 
TURBINE 





FIG. 3. 


ASSORTMENT OF BUSHINGS 





FOR METALLIC PISTON- 


ROD PACKINGS 
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the name of “Allan’s Red Antifriction 
Metals,” or Allan Metals. Large quan- 


tities of these metals were sold throughout 
the United States prior to 1909, tons were 
sold in Philadelphia prior to said date, 


and bearing metal manufacturers were 
generally aware of their existence. 

or years Andrew Allan, Sr., has 
claimed that no other metallurgist has 


mastered the art of amalgamating copper 
and lead with or without tin, and not until 
thev 
alloys of copper and lead in any propor- 
tion, with or without tin and have same 


n produce castings as illustrated, of 


homogeneously mixed, without the slight- 
est sign of segregation, have they the right 
to claim to be masters of the art? 

ig. 1 shows filling mill-pinion bearings ; 
these bearings take tooo pounds of metal 
to the cast. Fig. 2 shows a bushing for 
a guide bearing on an 8o00-kilowatt Cur 
Fig. 3 shows an assort- 
metallic piston-rod 
casts are homoge 


tis steam turbine. 
ment of bushings for 
packings. All of these 
neously mixed with not the slightest sign 
of segregation. 

The claim may arise that Andrew Allan, 
Sr., is not, or has not been manufacturing 
True, most of 
his formulas do not contain tin. This does 
not affect the case; if the patent in ques 
Allan Metals are in 
fringements on said patent, as they contain 
less than 7 per cent. tin, and over 20 per 


a copper-tin-lead alloy. 


tion is legal, then 
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the antifriction and wearing qualities of 
the lead and without raising the melting 
point and 
brittle and not adapted for high-grade ser 


rendered the mixture hard 
vice, such as facing locomotives, marine 
and stationary engine steam pistons, pis- 
ton-rod packings for superheated service, 
bearings for mill pinions, rolling mill and 
central station engines, etc. Tin especially, 
because of its adhesive qualities, he found 
undesirable element in these 
antifriction 


to be a very 


alloys, when a_ high-grade 
metal 
This reply to Mr. Clamer’s paper is by 


no means prompted by malice. Its motives 


was wanted. 


are to correct a false impression and to 
give credit where credit belongs for the 
invention of this art. 
ANpREW ALLAN, Jr. 
New York City. 





Experience of Two Self-appointed 
Engineers 


“Hey, ‘Hen,’ let's take this over to the 
forge and bend the offset.” 
“Great scheme,” replied “Hen;" “come 
on.” 

This conversation took place between 
two pipers late one Sunday afternoon and, 
shouldering a piece of 4-inch pipe, they 

































































EVERYONE 


cent. lead, the balance copper. “One ob 
ject of the patent in question is to fill 
a recognized want and provide an alloy 
for journal bearings which shall hold up 
within itself more lead than was hereto- 
fore possible without the use of nickel.” 
Andrew Allan, Sr., has been meeting these 
conditions for the past 18 vears. 

He learned from experience that tin, 
nickel or other metals added to the lead- 
copper mixture, were quite injurious to 





























FOR HIMSELF 
As it was 
getting late and the doughty pipers were 
in a hurry to get home, they got quite a 
move on. 

“Don,” while bustling around the large 
engine told “Hen” to start up the 40- 
horsepower engine. This engine ran at 
300 revolutions per minute and was a 
center-crank affair, built with a good 
large cylinder and fitted with a pair of 
heavy flywheels. As it had heen shut 


meandered over to the forge. 
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down about five hours it had filled up t 
its full capacity of condensation, due t 
a leaky throttle and closed cylinder drips 
Therefore, when Henry ambled over t 
start up, he did not open the drip pip« 
and then things happened. 
the throttle 
twist, 


“Hen” 


Ra\ 


one celebrated  pipefitter’ 


which was followed by a chung 
chung, crash, bang! and a deluge of ho 
water and steam from a 3-inch pipe wit! 
8o pounds steam pressure behind it. 
“Hen” heard the crash 
“beat it” for the 


final bang came. 


started to 
when th 
This so befuddled him 
that he got twisted, lost his bearings and 
nearly knocked the door casing off. When 
he came to, 


and 


back door, 


the excitement was over and 
the fireman was engaged in wetting him 
with the 

“Don” heard the bang and, thinking a 
boiler had struggled to craw! 
under the forge, but failed. Then gather 
ing all his energy he made one gigantic 
leap, cleared the 


down hose. 


gone up, 


workbench and went 
out through the window, head first. 
While these stunts 
enacted the fireman got 
off the 1 


showed 


circus were being 


busy and_ shut 
steam at the boilers. 
that the connecting rod had 
snapped off and a lug at the crosshead 
end was badly bent. The cylinder head 
found outside near the front door. 
wi.) some of the studs still in the holes: 
a piece of cylinder which spanned _ the 
port had taken “French leave” and could 
not be found. 


The pipers, convinced that the worst 


Inspection 


Was 


was over, shouldered their pipe and 
“hiked” it back to whence they came, 
wondering how they could explain to 


the “old man” how that pesky old engine 
had wrecked itself without anyone being 
near it. 

A. R. Hinrert 


FE. Rutherford, N. J. 





Air Lift Installation 


Replying to Felix Tiagan, in the June 
for information on 
air-lift installation, | would advise him to 
turn to Tulley’s handbook, pages 807 and 


16 number, who asks 


808, where he will find the information hi 
desires. 

Although having three air compressors 
with a total capacity of 3400 cubic feet of 
free air per minute, and a constant load 
of 3000 cubic feet, we use a 6x 36-incl 
deep-well pump, which lifts all the water 
required for boilers and other purposes 


Our tank is only 75 feet high and th 
depth of well is 62 feet, with an & inch 
casing. 

A good deep-well steam pump, of ampl 


) 
iw 


capacity, will be far more economical th 
the air lift, besides being on the job wher 
the compressors are shut down, so long 4 
is on the boilers. 

W. D. RANNEY. 


steam 


Columbus, O. 


une 

ou 
1 to 
and 
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sors 
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load 


inch 
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A Homemade Whistle 


In the 
shown the 
It will be 


accompanying = sketches — is 


construction of a_ whistle. 


seen that the whistle con- 


Top 





Lir— 
Side 


(YT ] 





bottom 





Inside Plug 


Lottom —_ 





Threaded Cup 


Cap Plug 
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DETAILS OF WHISTLE 


CW 

















Power, N.¥- 


FIG. 2 


sists of a piece of pipe, an inside plug, 
a threaded cup or base and a plug cap 
for the top. 

— 


inside plug has two flat sides and 
@ shoulder at the bottom, upon which rests 
1 » ° - . y 
the lower end of the piece of pipe. In 
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the lower end of the plug is a slot to al- 
iow the air or steam to fow from the 
base to the upper portion and through 
the holes to the outside. The plug is in- 
serted in the pipe in such a way that the 
flat sides of the plug coincide with the 
holes in the pipe. The plug should be a 
snug fit for the inside of the pipe to in- 
sure its staying in proper position while 
screwing the pipe into the base. 

lig. 1 shows the parts in detail, and 
Fig. 2 the small 
pipe from the source of supply leads into 


parts assembled. A 
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and closes more quickly, and at the same 


tine the piston is moving slower and 
is no trouble in the cutoff taking 
place near the point indicated. 


W. E. 


there 


CRANE. 
Broadalbin, N. Y 


Partitioned Safety Valve 


In the April 27 number, page 773, 
Ernest Hall refers to a safety valve hav- 


ing a partition. This kind of valve will 


[ 




















the bottom of the base, below which any 
whistle valve may be located. By varying 
the length of the pipe or the size of the 
openings in the pipe the volume of sound 
and tone of the whistle may be varied 
to suit. 

The small opening in the bottom of the 
base is tapped to receive the supply pipe. 

C. L. Greer. 
Handley, Tex. 





Eccentric at Ninety Degrees 


On page to19 of the June & number, 
L. Roundy suggests that getting a three- 
quarter cutoff with the eccentric set at 
9o degrees needs further explanation. Let 
us look at it from another viewpoint. 

A piston, with a speed of 600 feet per 
minute, has an average speed of 1 foot in 
one-tenth of a second. As it stops twice 
per revolution, and as it runs slow near 
the centers, it is evident that it travels 
much faster than this at the center of the 
evlinder. On the outside of the cylinder 
is a valve gear traveling much slower, and 
when the piston is traveling at its highest 
speed in the center, the valve has been 
pulled one way, but is tripped and starts 
the other way. Doing this requires an in- 
terval of time, short it is true, but. still 
an interval, and during this time the pis- 
ton is making its highest speed. 

“When 
an engine cuts off, it cuts off and that is 
all there is about it,” 


If, as one examiner puts it, 


when the valve 
tripped it would be necessary for the pis 
for this short 
interval. With an early cutoff the valve 
has not been pulled open to its full extent 


ton to come to a_ stop 

















Swinging 
' __ Adjustment 
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A PARTITIONED SAFETY VALVE 


be found throughout the oil and gas re 
fifteen 
They are all of the cheapest 
make | have seen. The sketch illustrates 
one of them. It will be noticed tha. the 
weight arm can be turned aroun 


gions, but not so often as ten or 
years ago. 


» One 
side of the valve so as not to bother th« 
piping. 
Roy StTaAH_t. 
Rising Sun, O. 





Flat Crank Pins 


Charles H. 
says, “steam is admitted while the piston 
is at the end of the 
ried, 


Taylor, in a recent letter 
stroke, and car 


presumably, to one-quarter stroke 
obtained, 


during this period of pin travel, it is sub 


before cutoff is consequently 
jected to the maximum pressure.” 

The only thing wrong with this state 
ment is that it is not true, and in making 
it, Mr. Taylor seems to have disregarded 
everything except the steam forces acting 
on the piston. 


If the reciprocating pacts of his engine 


were entirely without weight his reason 
ing would not be wide of the mark, but 
the chances are that it is 


very much 


like the everyday engine that most en- 


gineers have to do with—in that it re- 


























































150 





quires power to impart motion to the 


reciprocating parts, which power or force 
is given off again, in like amount, when 
the moving parts come to rest. 

That is to say, when starting from rest 
at the peginning of the stroke the piston, 
piston rod, crosshead and connecting rod, 
absorb a good share of the force exerted 
on the piston by the incoming steam, in 
acquiring the necessary motion to keep 
up with the crank pin. As the motion 
of these parts does not reach its maximum 
until about midstroke, it is obvious that 
in ordinary reciprocating engines — the 
crank pin does not receive its maximum 
pressure until after midstroke. 

The actr:al point of greatest pressure de- 
pends on the revolutions per minute, the 
initial pressure and steam distribution and 
the relative weight of the reciprocating 
pirts. 

The slow-moving engine having light 
reciprecating parts will receive the maxi- 
mum pressure at the pin much earlier in 
the stroke than will be the case with 
the high-speed engine having relatively 
heavy parts. 

As a matter of fact, the builders of 
some of our best engines deliberately add 
weight to the reciprocating parts of their 








ates 
4B 
Power, NV. 








MR, TILDEN’S “FORCE” DIAGRAM 


engines in order to equalize the forces ex- 
‘rted on the crank pin. 

Disregarding the distorting effect of 
connecting-rod angularity we can assume 
that the viston, starting from rest at the 
beginning of the stroke, gradually in- 
creases its rate of motion until near mid- 
stroke, when accelleration of motion ceases 
and the motion acquired is gradually re- 
lated until the parts again come to rest 
at the end of the stroke. 

If, as has been stated, force is required 
to impart motion to matter, a measurable 
part of the steam force, acting on the 
piston during the first half of the stroke, 
is absorbed by the reciprocating parts, 
to be given off again, during the last 
half of the stroke in gradually coming to 
rest. 

In one case the force required to ac- 
cellerate the motion of the reciprocating 
parts comes frem and must be subtracted 
from the steam foree, in the other case, 
the force required to bring the recipro- 


eating parts to rest must be added to the 
force exerted by the expanding steam act- 
ing on the piston after midstroke. Vor 


~ 


this reason the general appearance cf an 
indieater diagram tells us nothing con- 
cerntie the time of maximum. pressure 
at the crank pin, but the indicator dia- 
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grams, in conjunction with other factors, 
that is, revolutions per minute, weight of 
reciprocating parts, etc., enable us to cal- 
culate a force diagram that will tell us 
just what pressure is acting on the pin at 
all points in the stroke. 

In the accompanying sketch, the dis- 
tribution of steam forces is indicated by 
curve A A; the distribution of inertia 
forces by curve B B; and the distribution 
of pressures of the crank pin by curve 
Cul, NX XN being the neutral line and CB 
the base line. It will be noted in this case 
that the pin did not receive its maximum 
pressure until quite a little past mid- 
stroke, the engine in question being a 
19'4xX35x34-inch tandem compound, run- 
ning at 132 revolutions per minute, with 
go-pounds boiler pressure. 


— 
\4d 


G. TILpEN. 


Downers Grove, III. 





Where Should the Throttle Be ? 


On page 1058 of the June 15 number, 
I’. Webster propounds the question, 
“Where shall the throttle be?” One en- 
gine builder, now dead, who had had 
some experience with engines, made a 
practice of putting the wheel toward the 
head end of the cylinder. Placed in this 
position the engineer could reach it by 
reaching over the valve gear, over the 
end of the cylinder, or from the opposite 
side of the cylinder. He could take his 
choice. 

W. E. Crane. 

Broadalbin, N. Y. 





Thicken Metal at the Joint 


The joint illustrated by A. H. Hale on 
page 890 of the May 18 number, may be 
all right in theory, but I do not believe 
such a plate could be rolled very well at 
the mills with the machinery now used, 
or handled by the boiler manufacturer 
with any degree of satisfaction. Regard- 
ing the grain of plates; iron is worked 
by the “grain,” but steel plates are not 
so spoken of, or so worked, and the grain 
is not considered as having any bearing 
on the working of the plate. 

J. F. Wenster. 

Canton, O. 





Timing Gas Engine Valves and 
Ignition 





Harry A. Meixner’s letter in the May 
4 number, page 8o4, has the merit of 
detiniteness, to say the least. but my con- 
clusions in regard to gas-engine valve 
setting certainly do not “jibe” with his ex- 
perience. The diagrams he shows, while 
truthful in the abstract, are misleading 


from an ocular viewpoint. 
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Quartering a circle and calling each 
division 180 degrees may sound all right 
in discussing the functional events of a 
four-stroke-cycle gas engine, but if we 
stick to the old custom of calling 180 
ene-half of 300 and diagram our analysis 
on that basis, | think we will have a 
clearer view and get nearer the truth. 

The illustration shows the shaded por- 
tion of Mr. Meixner’s Fig. 1 laid out to 
a true scale; that is, a piston stroke of 
one-half revolution cquals 180 degrees. 

The exhaust valve opens at A, 40 de- 
egrces before the end of the explosion 
stroke, and closes at B, 30 degrees after 
passing the end of the scavenging stroke, 
and 60 degrees after the intake valve has 
opened. 

When the crank has reached £E, the 
remaining unswept portion of the = cyl- 
inder is full of burned gas, at a litth 
more than atmospheric pressure. If the 
inlet valve is opened at this point, what 
prevents the outgoing waste gas from 
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TIMING GAS-ENGINE VALVES 


secking a passageway by that route, 
especially as both openings lead to the at- 
mosphere, and the intake «pipe is much 
the shorter usually ? 

Just what good purpose is served 
filling the intake passage back to the 
mixer or carbureter with waste gas has 
not been pointed out in Mr. Meixner’s 
letter. 

We cannot dispute his assertion that he 
got varying results from different op- 
erating conditions, but I am = curious as 
to the conditions under which the engines 
were operating previously if the valve 
setting shown effected an improvement 

If Mr. Meixner is dealing with an 
stallation where the gas and_= air 


in 


* — ae yi< 
brought to the engine under pressure, th! 


reasoning does not apply, but that type 
of gas engine is not under discussion 


E. G. Tipe: 
Downers Grove, II. 
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Two Novel Installations 


Some time ago I visited a small electric- 
eht station, and during conversation with 











fe) ee 
4 yo 
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watt alternator was installed in the plant 
about a year ago, and to supply the field 
current, a motor-generator set was fur- 
nished with it. Owing to frequent short- 
circuits on the line, and the absence of 


To Batteries. 
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modernized, and somewhere in the process 
was changed from single-phase to three- 
phase 2300-volt system, with the result 
that he has a small upright Shepherd en- 


gine on his hands lying idle. Now he pro 
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my friend 
ne 


the chief engineer, he 
ded an interesting exciter problem, 


pro- 


with his permission, I pass along 
'o the readers of Power. To be brief, a 


ngine direct-connected to a 230-kilo- 





FIG. 4 
reliable circuit breakers, he is greatly 
bothered by the induction motor lying 


down on him, necessitating starting an- 
other engine that has a belted exciter. 
The plant has to a certain extent been 
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poses to connect this engine to the motor 
generator so that, in case the induction 
motor fails, the engine shall start auto- 
matically and drive both generator and 


motor and, at least, supply the station 
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lights at night until the faulty circuits 
can be determined and cut out. The way 
he proposes to do this is shown in Figs. 
1, 2 and 3. There are, no doubt, better 
ways of connecting the engine than 
shown, but it must be remembered that 
this engineer cannot go to any expense, 
and must utilize such material as he has 
on hand; at least until the next ap- 
propriation is made at the town meet- 
ing. lig. t-shows a plan of the motor- 
generator set and engine, in which 1 is 
a Hunter clutch, the pulley of which is 
belted to the face of the coupling (12 
inches in diameter, 414 inches face) and B 
is an old low-voltage direct-current cir- 
cuit-breaker release which, as shown in 
Fig. 2, is made to support the lever C and 
weight JI’. When the exciter voltage 
drops below a certain point, the device 
will release the lever, which by dropping 
will raise the idler D and bring it in con- 
tact with the belt, with such tension as 
the size and position of the weight II” 
will give. The low-voltage release, in a 
manner easily understood but not shown, 
will also pull out the high- tension switch 
of the induction motor. Mounted on 
the shaft of the idler D is the disk E. 
Figs. 1 and 3. The end of the shipping 
lever F rests in a groove cut on the face 
of it (see Fig. 3a) which prevents the 
disk from turning with the idler and 
causes it to travel on the screw toward 
the journal G and throw the clutch into 
gear, at which time the shipping lever 
leaves the groove, allowing the disk to 
turn with the idler. It is now expected 
that the momentum of the motor gen- 
erator will start the engine (which will 
always be kept warmed up), and_ that 
the flanges of the idler will prevent slip- 
ping off of the belt. Assuming this to 
be so, the small belt 7/7, Fig. 3, will start 
running, causing the shaft J and worm K 
and the spur gear J to revolve, which 
gradually opens the throttle and brings 
the engine quickly to work. When the 
throttle is wide open the opening pins P 
attached to the spur gear will leave their 
hold of the handwheel, for the gear will 
be mounted on the stationary yoke screw 
of the valve, a special one to be made 
for the purpose. It will now be seen 
that all that remains for the engineer to 
do is to throw in the high-tension switch 
of the motor and shut down the engine, 
provided, of course, that the fuse on the 
affected circuit has melted. Tf not, then 
he will try pulling out feeder switches 
until he comes to it. In the latter case 
there is an admitted danger of burning 
out the generators, but this risk is as- 
sumed by the lighting commissioners in 
not furnish circuit breakers instead of 
fuses. What he would like to hear about 
is, is there any insurmountable mechanical 
or electrical reason why this will not 
work? The drawings shown are made 
from sketches and are not drawn to any 
scale. 

The following is another proposed novel 
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installation the circumstances of which 
as detailed by the engineer are here 
briefly related. The plant at present con- 
sists of a tandem compound condensing 
engine 14 and 26x28 built by the Fitch- 
burg Engine Company, and direct-con- 
nected to a 325-kilowatt alternator. Haste 
which made them get what they could 
find ready for delivery put this com- 
paratively large three-phase generator on 
this engine shaft, and also is responsible 
for the engine running at 120 revolutions 
per minute instead of 130 revolutions per 
minute, for which it was built. Now 
after five years growth of the mill, this 
engine is unable to deliver the power 
demanded of it, so that it is necessary to 
do something heroic to help it out. This 
mill was destroyed by fire six years ago 
but the engine, a 20x30-inch Buckeye, and 
two boilers were partially saved though 
the former at the time of rebuilding was 
deemed unsafe to run. It is now pro- 
posed to dig this engine up and install it 
in the present engine room, to help obtain 
the full power out of that generator. As 
both engines are right hand, it will be 
necessary to place the cylinder of the 
Buckeye on the opposite side of the 
shaft to the tandem (see Fig. 4). Very 
little difficulty is expected in fitting its 
main bearing and crank disk to the shaft 
of the Fitchburg, as the former, being 
cquipped with an extra-larce flywheel, has 
a shaft of a diameter within a fraction 
of an inch equal to that of the latter. By 
discarding the flywheel it is confidently 
expected that the engine bed and recipro- 
cating parts will stand the speed of 120 
revolutions per minute; the speed former- 
ly was 110 revolutions per minute. In this 
plant considerable live steam is used for 
different purposes and in consequence a 
large quantity of feed water has to be 
heated. Now there is not sufficiert ex- 
haust steam from the auxiliaries to heat 
this water anywhere near what it ought to 
be, and to remedy this it is proposed to 
pipe the exhaust from the Buckeye en- 
gine so that both the high- and the low- 
pressure cylinders of the Fitchburg will 
draw on it; that is, there will be one 
high-pressure and two low-pressure cyl- 
inders. The exhaust from the smaller 
low-pressure cylinder, however, will flow 
to the heater and such other heating ap- 
paratus as can use it, while the exhaust 
from the regular low-pressure cylinder 
will flow to the condenser. The receiver 
pressure must necessarily be maintained 
as high as is practicable without looping 
the high-pressure indicator diagram, and 
it is proposed to add reheating coils in 
the present receiver and pass the steam 
for the air pump through them to ob- 
tain circulation. The size of the Buck- 
eye exhaust pipe is made extra large so 
that it will act as part of the receiver. 
Space forbids going into discussion of the 
probable steam consumption. By slight 
calculation, vou will see that what is 


proposed to be done is practically to 
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change a 14 and 26x28 tandem com- 
pound into a 20 and 30 and 30x28-inch 
cross-compound. Aside from power de- 
veloped, do the readers of Power think 
that it is a wise move to change the en- 
gine in this manner? 

R. O. RIcHARDs. 


Framingham, Mass. 





Firing Boilers: 


The article under the above caption, 
by Victor White, in the April 6 number, 
and the replies by W. Bowden and others 
in the June 9g number were very in- 
teresting reading and contain many good 
points, but all the writers seem to lose 
sight of the fact that plants, boilers, fuel, 
ete., differ, and that a method of firing 
that will produce satisfactory and cconom- 
ical results in one piant will not do so in 
another or perhaps in the same plant with 
a different coal. 

I have fired boilers in a street-railway 
power station where at the peak of the 
load tive pounds loss of pressure meant 
pulling switches to ease up on the load. 
I used the wing method of firing with 
success and kept the pressure up so that 
thirty seconds after a circuit breaker came 
out on the switchboard, the pop safety 
valves would let go. This was with water- 
tube boilers carrying 125 pounds pressure. 
For twenty hours out of the twenty-four 
the load was comparatively light, from 7 
to 9 a.m., the load was heavy, but from 
5 until 7 p.m., it took every pound of 
steam that the boilers could make to keep 
the cars moving. We carried about 8 
inches of fuel bed and did not break the 
fire with the slice bar but once an hour. 
We fired light and often, putting the coal 


‘where thin places showed in the fire. 


The whole subject of firing may be sim- 
mered down to one fact, and that is, pro- 
duce the largest amount of ‘steam at a 
elven pressure with the least amount of 
fuel, and that means dollars. It is just 
here that the fireman must use his brains 
and not tie himself down to any set meth- 
od of firing simply because he was taught 
that way, or because someone has found 
it to be just the right thing for his partic 
ular plant conditions. The question of 
thick or thin fires, the amount of draft, 
kind, size and quality of coal, and the 
amount of forcing the boilers have to 
stand in order to furnish enough steam 
are all of importance, and a fireman who 
wants to do his work and do it. right. 
must find out what is best for his own 
particular conditions. 

There is another criticism T wish t 
make of Mr. Bowden’s article. In_ hi 
method of firing, the fires are stirred to 
much. I never saw a fireman who wa 
continually poking, spreading and stirrin: 
up his fires, produce economical result 
It is also well to bear in mind that a fire 
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man has other duties to perform besides 
looking after and running his fire, and no 
the 


man from farm or “anything in 


trousers” can learn the duties of a fireman 
in three days apprenticeship. 
W. E. SARGENT. 


Franklin, Mass. 





Why? 


An with 


compound engines, capable of supplying 


electric station was fitted up 
a horsepower with from 13 to 14 pounds 
of water. At the time 


out several were 


turbines 
When 


station 


steam 
installed. 
the 
boilers 


caine 
the 
Was 


turbines were operated 
run one-half the 
one-half the coal required to drive the 


Why? 


A paper was 


with and 
engines. 
read before a_ scientific 
scciety, showing the superior performance 
of a turbine over a vertical compound 
reciprocating engine, and made the per- 
formance of the latter appear ridiculous. 
It was admitted that the latter consumed 
34 pounds of water per horsepower, which 
was attributed to leaks. 

Why was this engine allowed to get 
from 13 to I4 
pounds of water was used in performing 


into a condition where 
work and 20 pounds was wasted in leak 
age?) Why was such a disreputable af- 
fair taken as a basis for comparing the 
“economical performance of a reciprocating 
engine and a turbine? 

A paper was read before the American 
Society of Mechanical Engineers, at the 
Scranton meeting in 1885, I think, giving 
the performance of an engine that was not 
creditable, and C. E. 
the envine leaked. 
that it did. Mr. 
“that vitiates all experiments ;” 


Emery inquired if 


“Then,” said Emery, 
and there 
was no further discussion. 

A paper was read before a society set- 
ting forth the great economy of the steam 
turbine, mentioning a 
station. It 
of the 


prominent power 
gave an elaborate description 
great savings that could be ef- 
fected by the substitution of turbines for 
the reciprocating engines with which the 
station was equipped. 

This station had as prime movers four- 
evlinder 


horizontal-vertical engines, 


well 


ex- 
careful 
records were kept of all expenses and the 


cellently managed, and 


werk done with each pound of coal. 


The superintendent wrote the author, 


giving him the record of the work and 
advised him that if his company could 
make the economies as stated in his paper 
he might consider that letter as an order, 

| to commence at once to build ‘the 
turbines and change the installation at the 


+ 


eo lest possible moment. 


‘he author owned up that he could 


li make good. Why? 
n page 617, of the March 30 number, 
Ww read that a grist mill was equipped 


w a good automatic steam engine of 


The author admitted ° 
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go horsepower, and supplied with steam 
from an aggregate of 180 horsepower of 
The 


were kept clean, the tubes scraped every 


tubular boilers: internal surfaces 


day and the best grades of Georges Creek 


soft coal used. This engine could not 
always supply enough steam to keep the 
machinery at full speed. An _ 85-horse- 


power gas engine was installed and car- 
ried everything through without a hitch. 
Here 1o horsepower of tubular 
boilers in the pink of condition, fired with 
the the and 
to their utmost to furnish steam to a go- 


were 


best coal in country taxed 
horsepower automatic engine that could 
not do the work that an &5-horsepower 
gas engine found easy. Why? 

W. FE. Crane. 
Broadalbin, N. Y. 





The Total Head Theoretically Pro- 
duced by a Centrifugal Pump 





the dis- 


pump is 


that when 

centrifugal 
the head or 
produced is equal to 


stated 
valve of a 


It is often 
charge 


completely closed 


pressure 


Glass Tube 
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FIG. 1 


v? 


2g ’ 
where v is the peripheral velocity of the 
tip of the blades. It the 
following to simple apparatus 
that the theoretical- head produced is not 


is intended in 
show by 


43 
u 


but 


g 


With the discharge valve open, water is 
drawn in at the center of the impeller and 
thrown out toward the circumference, the 
pressure on the casing of the wheel be- 
ing a minimum at the center and a maxi- 
mum at the periphery. Let us first in- 
vestigate the nature of the distribution of 
that pressure when the discharge valve is 
closed. Consider a pump with a vertical 
shaft, the upper part of the casing being 
the 


walls lengthened upward. 


removed and surrounding vertical 


Since there is 


no discharge there can be no. suction, 


therefore let the suction opening in the 


center of the impeller be closed and a 
quantity of water poured into the = in 
closure. The pump will now be repre 
sented by the experimental apparatus 


shown in Fig. 1, in which the impeller 


and surrounding vertical walls are re 
placed by a cylindrical vessel mounted on 
shaft. 


vessel be 


a vertical 
Let the 
speed that there is a 


such a 
the 
The water will pile up 
the walls due to centrifugal force 
a magnitude of 


rotated at 
small spot in 
center just bare. 
against 
having 
- 


t 


2g 


At the periphery where the velocity is ¢ 


the water will stand at a level equal to 


73 
i 


29 
from the bottom; at the center where the 
velocity is 0, the level will be 0; at a dis 


tance half-way out from the center where 


the velocity is —- the level will be 
| 2 ° 
29 ™* J 


The head due to centrifugal force will 
vary with the square of the distance from 
the 
stirface of the water is that of a parabola. 

In addition .to the 


the center and the curve assumed by 
centrifugal force 
each particle of water has energy due to 
its velocity. At the periphery cach unit 
mass has energy of 


ot 

29 
and it is evident that this cnergy also 
varies with the square of the distance 
from the center. 


The sum total of the energy in each unit 


mass of water at the bottom and at the 


periphery is 


Now if this 
cally to the normal thickness of the im 


vessel is shortened verti 
peller and the casing replaced and it is 
again rotated these two energies are still 


present. The centrifugal force, however, 


does not manifest itself by producing a 
parabolic surface in the water, but a pres- 
sure is exerted on the upper and- lower 


casings equal to the head previously pro- 
duced. 
tarces from the center and the same para- 
bolic 
obtained previously when the water was 
See 


Plot these pressures at various dis 


actually 


surface is obtained as was 


unconstrained. lig. 2. 
In an actual pump the water is delivered 
from the blades 


the velocity of 


into a chamber, 


the 


vortex 


and water whirling 


about the axis may here be assumed to be 


also v. 
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When the discharge valve is opened the 
parabolic curve of pressures, shown in 
Fig. 2, 
velocity head 


is still present, but a part of the 


v 
2q 


is used in moving the water through the 
discharge valve. The more the discharge 
valve is opened the more of the head 


is used until the area of valve opening 
equals the maximum cross-sectional area 
of the vortex chamber. 
charge pipe is enlarged and fashioned so 
that the 
gradually 


If, now, the dis- 


velocity of water therein is 
reduced from 
to a lower value the static head or pres- 


the 


vortex velocity 


would be in- 


creased an amount preportionate to the 


sure shown on 


gage 
decrease in velocity. Imagine an impos- 
sible case of the discharge pipe being in- 
creased to such a size that the velocity 
therein is zero, all the velocity head being 


i 














Suction 
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static head; 


head of 


converted into the gage 


would now show a 


The more nearly these impossible condi- 
tions are approached the. more perfect it 
will be. 

Consider the following case: A pump 
having a diameter of impeller of 45 inches 
and running 218 revolutions per minute 
has a peripheral velocity of 4o feet per 
second. It 
without 
measurement, 


discharges through a 


into 


pipe 
for 
suction and delivery 
20.46 feet. The 
velocity head in the discharge pipe is 0.34 
foot. The theoretical total head is 


valves directly tanks 
the 


heads being together 


(40)*_ 
32.2 


= 


feet, whereas the total actual head equals 
20.46 + 0.34 = 20.8 
feet. What causes the loss of head? The 


hydraulic efficiency of the pump, as shown 
by test, is 4o per cent. and 
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0.40 < S50 == 20, 


showing that at 218 revolutions per min- 
ute the velocity head was not fully utilized 
owing to slip and imperfect conversion 
from velocity head to static head. 
A. HI. ANDERSON. 
Chicago, IIL. 





Power Required by Fans 


I had a letter from Smithers the other 
day, who had a fan problem on his hands. 
It seems that a brick plant wished to use 
motors to drive an 8-foot and a g-foot 
fan, at 200 revolutions per minute, used 
for exhausting heat from brick kilns. 

Smithers wrote that they wanted about 
15-horsepower motors, but he was not 
sure, and wished to know what power it 
would really take, and how I figured it 
out. I answered that it was a pretty hard 
mutter to tell 
fans take, as 


the 
every 
obstruction and every foot of passageway 
through which the air had to travel re- 
duces the total amount of air delivered, 


what 
every 


exactly power 


would bend, 


and also the horsepower required to drive 
the fans. 


factor in the 
problem was the temperature of the air 
in the kilns; 


Another very important 


as, 1f he bought a motor with 
ample capacity to handle the air at 500 
degrees and his customers should try to 
run it the the kilns had 
dropped, say to 50 degrees, they would 
probably burn the motor. 1 
that under his 
safest way to would be to belt a 
motor to the and take readings. 
I gave him a couple of rules for the 
powers of fans, which err on the side of 
safety, but are handy for approximating 


when air in 
wrote him 
conditions probably the 
do 


fans 


the powers required by fans. The rules 
were as follows: 

Rute tr. Multiply the diameter 
wheel in feet by itself five times, and’ by 
the number of per minute 
three times. Divide this result by t0,- 


of the 


revolutions 


000,000,000 and the answer will give the” 


horsepower required to drive a fan hand- 
ling air at 50 degrees Fahrenheit. 

Rue 2. Divide 511 by the sum of 460 
added to the temperature of the atr in 
Fahrenheit and multiply — the 
horsepower, found by Rule 1, by this 
The result will give the horse- 
power required to drive 
hot air. 


degrees 


quotient. 


a fan handling 


I worked out an example as follows: 
What is the power required to drive 
an 8-foot wheel, 200 revolutions per min- 
ute, handling hot air at 50 degrees Fahren- 
heit ? 
8X8X8X 8X 8 X 200 x 200 x 200 
10,000,000,000 





= 26 21 


horsepower required at 50 degrees Fahren- 
heit. 


The second example was: 


horsepower 
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What power will this fan take at 500 
degrees Fahrenheit? 
511 


460 + 


Pe ae 
500 x 38.31 


13.9 or 14 
required at 500 degrees 
Fahrenheit. The fan makers used to allow 
but two-thirds of the above horsepower to 
drive their fans, but with the advent of 
the motor it found that a 
margin of 50 per cent. had to be allowed, 
and the rules as given above are approxi- 
mately good, safe practice today. 
WILLIAM 


electric was 


SANGSTER. 
Covington, Va. 





Packing Gage 


Take a board to correspond with the 
thickness of the packing to be used and 
bore or cut with a keyhole saw a_ hole 
the size of the 
stuffing box. 


diameter of the 
Then make another piece 
the size of the piston rod and screw or 
nail these two on a third piece of board, 
placing the small round piece in the cen- 
ter of the hole and make a saw kerf 


outside 


N; 


V 
v4 
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PACKING GAGE 











large enough to admit the blade of a 
knife. the packing in the 
groove thus made wedge packing can be 


By placing 
cut very nicely to an exact size. 

IrA N. LEARN. 
Stone Canon, Cal. 





Changed the Pipe Connections 


—— 


The accompanying illustration presents 
an example of how extraneous supervision 
worked out in the remodeling of an ele- 
vator in a hotel building. The 
elevator was a somewhat antiquated ap 
paratus, and had formerly been operated 
with a duplex steam pump supplied with 
steam from a boiler plant located on the 
premises. 


system 


This boiler plant was one of 
several isolated steam plants, by which 
a number of buildings were provided with 
power before the establishment of a 
central power station; after which the in- 
dividual steam plants were dismantled and 
all power was thereafter supplied clec- 
trically from the central station. 

A technical graduate, with no practical 
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training whatever, was employed by the 
firm of engineers who built the central 
power station, and he was detailed to 
supervise the transformation from steam 
to electricity in the hotel, which was ac- 
complished, in the case of the elevator 
system, by rigging up a motor-driven 
triplex pump to supersede the old steam 
pump. Aside from the introduction of an 
automatically operated bypass from the 
discharge to the suction side of the new 
pump, to enable it to get up to speed 
before beginning work against the com- 
pression-tank pressure, it was planned to 
leave all other details practically the same 
as before the change. 

The supervising genius, however, 
thought he saw a chance to improve on 
the old method of returning the water 
discharged from the elevator cyli.der to 
the surge tank; so he decided to connect 
ihe surge pipe to the suction pipe, as 
shown at 4, in the sketch, instead of 





Discharge Pipe from Elevator Cylinder. 
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the elevator boy complained that the car 
kept bobbing up and-down when he tried 
to stop it. The operating engineer main- 
tained that it was not his job, and re- 
ferred all complaints to the extraneous 
supervisor. The supervisor monkeyed 
around, and finally, when the car began 
bouncing up and down 5 or 6 feet 
at a bound, he concluded to solicit aid 
from the elevator people, who sent a man 
to investigate. This man _ relieved the 
cylinder of the air cushion which had 
formed above the piston, with compara- 
tive ease, but he spent the better part 
of a day getting rid of the cushion that 
vad formed below. While he was attend- 
ing to this, he also had a pipefitter in- 
dustriously at work yanking out the 
supervisor’s “improved” connection, and 
restoring the open discharge to the surge 
tank in the old way. 

The cause of the trouble, which was all 
along plainly apparent to the old-timer 
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CHANGE MADE IN PIPING OF ELEVATOR SYSTEM 


permitting it to open into the surge tank 
in the manner indicated by the dotted 
lines, as it had done before. He said 
it would make a better-looking job and, 
besides, it would eliminate the surging, 
splashing sound of the water falling into 
the tank. 

The practical operating engineer, who 
had successfully handled the plant for a 
number of years previously, remonstrated 
in a mild sort of way and gently intimated 
that trouble would surely ensue if the 
water was returned to the pump in that 
way; but our technical friend could not 
have seen this functionary with a magni- 
fying glass, nor heard him through a mega- 
phone, and, besides, would it not have 
been derogatory to his dignity as “con- 
sulting engineer” to seek advice or ac- 
cept suggestions from a rough-necked fel- 
low in overalls and jumper? 

The connection was made, and the ap- 


Paratus started up. A day or two later, 


who had run the plant for so many 
years, and which in fact was anticipated 
by him, lay in the fact that a goodly 
portion of the air which the water con- 
tinually took up by absorption, had no 
chance to escape by bubbling out while 
the water of discharge was falling from 
the end of the surge pipe into the tank, 
as had formerly been the case. On the 
contrary, it was entrapped in the suction 
pipe and kept in the system while being 
constantly augmented by the further ab- 
sorption of air from the external atmos- 
phere, with the result that the water 
eventually became so impregnated with 
air bubbles as to liberate excessive quan- 
tities of air during cach cycle in its pass- 
age through the elevator cylinder, thus 
forming air cushions more rapidly than 
would otherwise have been possible. 
A. J. Dixon. 
Chicago, TIl. 


Receiver Pressure 


In a recent issue, W. E. Crane states 
that “many engineers have learned that 
the highest economy in a compound en- 
gine is obtained by carrying the receiver 
pressure so that full atmospheric pressure 
shall be carried as near full stroke as pos- 
ible in the low-pressure cylinder.” Does 
this imply that with a vacuum of 25 
inches and a back pressure of 2.45 pounds, 
the receiver pressure should be carried at 
2.45 pounds gage pressure? | generaily 
carry from 7.5 to 9 pounds receiver pres- 
sure, which equalizes the load very nicely, 
but it may still be wasteful of steam. It 
seems to me that the ratio of the high- 
pressure piston area to the low-pressure 
piston area would govern, to some extent, 
the pressure carrted in the receiver. 

C. T. McKnicut. 

San Antonio, Tex. 





; “ompound Engines 


Following are the details of 2 
peculiar experience | once had with 
10x26x20-inch compound engine, belted to 
a 250-volt direct-current generator, driv- 
ing coal-cutting and haulage machinery. 
The load was very irregular sometiincs. 
While the maximum load was on the ¢ir- 
cuit-breaker would fly out and leave the 
engine without any load whatever. 

One day while everything was running 
smoothly, the engine suddenly stopped 
and “grunted,” and the high-pressure cyl- 
inder head took a trip through the brick 
wall between the engine and boiler rooms. 
We made a head of boiler plate, doubling 
the plate to give it streneth. The piston 
was also broken, and, having nothing 
with which to repair the piston, IT re- 
moved the piston and rod, put a blind gas- 
ket over the stuffing box and discon- 
nected the conmmecting rod on the high- 
pressure side, the low-pressure cylinder 
being in good pressure. 

I opened the drain cocks on the high- 
pressure cylinder, turned the steam on, 
turned the engine off center and was 
ready for work the next morning. 

As the engine was of the automatic 
cutoff type, I used the same governor, but 
it worked as a throttling governor in- 
stead of an automatic cutoff. The regula- 
tion was poor, owing to the existing con- 
ditions, i.e., the long pipe and condenser 
formed by the high-pressure cylinder be- 
tween the cylinders and the governor; 
but we managed to run with it until a 
new engine of a different type was in- 
stalled. The strange part of this experi- 
ence was that the low-pressure cylinder 
did the work more satisfactorily and with 
a lower boiler pressure than was possible 
with both cylinders. 

E. W. Jackson. 


Muddy, TIL. 





i560 
Operation of Steam Heating Plants 


Soine engineers seem to have an idea 
that the only remedy for a poorly working 
heating system is to increase the pres- 
sure; never realizing what effect the back 
pressure has on the running expenses of 
the plant. If there is poor circulation at 
I or 2 pounds pressure, there will be poor 
circulation at 10, and increasing the pres- 
sure for the purpose of increasing the tem- 
perature of the steam has little effect on the 
radiation, but may have a tremendous ef- 
fect on the coal bill at the end of the year, 

The writer once took charge of a steam 
plant for a large apartment building cen- 
taining 95 steam-heated flats, where con- 
ditions had been anything but satisfactory. 
The owner saw his profits going up the 
chimney, while tenants were constantly 
complaining of insufficient heat. The build- 
ing was running its own electric-light and 
elevator service, and as a rule the exhaust 
under such conditions is ample to heat 
the building with litthe or no back pres- 
sure. The engineer previously in charge 
had carried 10 pounds and many of the 
tenants had acquired the habit of coming 
down in the engine room to look at the 
pressure gage on the heating main when- 
ever they had reason to think they were 
not getting their money’s worth. I made 
up my mind not to carry over 2 pounds 
at the but on cutting down 
pressure there were so many threats and 
complaints that something had to be done. 


most, the 


‘Lo remove the gage or refuse admittance 
would not do, so at the first opportunity 
we quietly ran the pipe from the steam 
mcin up a convenient shaft and in drop- 
ping down to the gage got a water leg 
of about 18 feet giving a false reading of 
d pounds, putting a drain cock in the 
lower bend to bring the pointer to zero 
when steam was shut off from the heating 
mains. This eased matters up a little. 

| then went over the heating system, and 
in almost every case where there was 
real cause for complaint I found that the 
building and floors had settled to such an 
extent that there was, in some cases, ab- 
solutely no chance for the condensation 
back from the radiators, thus 


making it necessary to raise some of them 


to drain 


several inches from their original posi- 
tions. There was also a heavy loss from 
condensation from the main pipes which 
(this 
being an overhead system), in some places 


were partly uncovered in the garret 


exposed to outside air running through 
open courts and air shafts. After 
things had been attended to, there was no 
trouble to heat'the building on less than 
2 pounds pressure, and where the coal 
had 
high as 16 tons per day in zero weather, 
it dropped to less than 10 tons, and except 
in very 
found sufficient. 


these 


consumption previously reached as 


severe weather the exhaust was 


R. CEpERBLOM. 
Ind. 


Gary, 


POWER AND THE ENGINEER. 


Combination Fire and Water 
Tube Boiler 


I submit the following description of a 
combination boiler for the benefit of com- 
panies building shell boilers: The mud 
drum is 6 inches in diameter. The noz- 
zles are the water-circu- 
lating tubes are secured by flanges. The 
mud drum has a 


riveted on and 


handhole for access to 


clean it out. The blowoff pipe is con- 
(See sketch.) 


E. H. Marzorr. 


nected to this drum. 


Bellaire, Ohio. 





Plugged Water Column Connection 


Early during the past winter the lower 
connection to the column of a 
boiler became clogged in some manner, 
although, owing to the use of all exhaust 
steam to heat the building, very little fresh 


water 


water, with its load of impurities, was used. 
However, about 11 o'clock one cold night 


60000600 


July 27, i900. 


house. The steam was allowed to escape 
from the boiler into the heating system 
quite rapidly until the 


register. 


gage ceased to 
The system then formed a large 
condenser, which created a partial vac- 
uum. The plug in the cross connection 
the 
water from coming out and scalding the 
When the valve 
from the boiler to the heating system was 


was removed, the vacuum preventing 


engineers. removed, 
closed, thus cutting off the vacuum from 
the boiler. 

By means of a wire, the obstruction in 
the pipe connecting the the 


boiler water 


column to 
the 
This accomplished, the 
valve leading to the system was opened, 
thus 


was loosened, when 


washed it out. 
placing the boiler in communication 
the 
the 
the 
screwed in 


with the vacuum created by 
cooling off. 


system 
This prevented 
running out of the boiler at 
while the plug again. 
When the system valve was closed again, 


water 
cross 


was 


thus isolating the vacuum in the system 
from the boiler, the water came up in the 
the second gage, showing that 


glass to 





e900 


booo0000000 
OODOD0000000 
OOOONQ00O0 COO} 
OOOCVQVOVO0OOO) 
\OOOONDONO0 009 


oooo0g0000 00 


af! 





Water Tubes 


n 


©00 0 400000) 
6076 6 G60 00D 























900 


sus short XS 






































3 pussible 


COMBINATION FIRE- 


the engineer -on watch noticed that the 
water in the gage glass was dead, and did 
not oscillate up and down. There being 
no valves between the water column and 
the boiler to close alternately to locate 
the trouble and remedy it if possible, he 
opened the blowoftf under the column, con- 
nected to the ashpit, and after the first 
bluster, the an- 
nounced only pure steam, and on closing 
the valve the glass fill, only 
slowly, by the condensation of the steam 
within it. 

these facts. 


spasmodic discharge 


began to 


The gage cocks also verified 
that there was 
movement of the water in the glass, an- 
nouncing the true level, not more than 10 
minutes that the pump was 
in operation putting the returns back into 
the boiler, 


Knowing 


before, and 
else the whistle on the receiver 
would have announced trouble in that di- 
the felt that 
there was no lack of an ample supply of 
water actually within the boiler itself. 
Not wishiig to take any risk, he at 
once banked the: fire, threw the switch 
over into the city line, shut down the 
engine and turned the live steam on the 


rection, engineer certain 





6 Mud Drum 


Power, NV: 


AND WATER-TUBE BOILER 


had 


danger. 


there not at any time been = any 


The fires were “broke out,” steam raised 


and in a short time the engine was started. 
G. H. WALLACE. 
Racine, Wis. 





If the flues are leaky, and pretty well 
rolled out, and the engineer by great care 
and skill rolls them tight, ke will likely 
receive little credit. fail, 
Had 


same 


But should he 
his reputation will be jeopardized. 
the average boilermaker made the 
failure it would excite no comment. 





No 


valuable 


one type of stoker jis 


equally 
f burning all 


fer kinds of 
The plant which has an equipment proper 
the 
available will evaporate water at the leat 


coal. 


ly designed to burn cheapest coal 


cost. 





When practicable, a boiler can be coole: 
more evenly by overflowing it to the sew: 
over the top before taking the upper mai 
hole plate off. 
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27, 1900. 


POWER AND THE ENGINEER. 


upply Circuits for Electric Motors 


An Easy Method of Finding the Correct Size of Wire or the Loss 
in a Motor Circuit, Requiring Only the Simplest Arithmetic 


There are tables and charts in 
dance by means of which one can 
tain the proper size of wire to be 





BY 


. & < 2 & - P 


abun- “long-felt want.” They are presented, 
ascer- however, as an unusually simple means of 
used arriving.at the desired result and at the 


for an electrical circuit after one has be- same time covering about the whole range 





UOLE 


mechanical output into watts or kilowatt: 
of intake since the power in electrical cir 
cuits is always measured in watts or kilo- 


watts. Table 1 supplies the necessary 

























































































come familiar with the method of ap- of ordinary practice. equivalents to convert any number of 
plication. The accompanying tables, there- In order to deal with motor loads it horsepower, at any usual motor efficiency, 
fore, are not intended to supply any is necessary to convert the horsepower of into kilowatts. 
TABLE 1. KILOWATTS OF MOTOR INTAKE CORRESPONDING TO OUTPUT IN TABLE 2. CIRCUIT FAC TORS FOR DI- 
HORSEPOWER. RECT-CURRENT CIRCUITS. 
sanipuadniadach a —* Crrcurr Factor = 100,000 = VouTracr?. 
OutrpuT oF Moror IN HorsEPOWER. Be he? in Pe la 
SS a aa ee ee era cn etal ( Ireult Circuit | | Cireuit 
ia | V olt- ; | Volt- ’ Volt- Fac- 
% H 5 | 1 | 2 3 i 5 6 7 8 9 age.* | Factor.| age.* | Factor.| age.* tor. 
60 0.3107 | 0.6214 | 1.243 2.486 | 3.728 4.971 | 6.214 | 7.457 | 8.699. 9.942/11.185 110 8.265 9220 2.066 500 10.4000 
61 0.3056 | 0.6112 | 1.222 2.445 | 3.667 | 4.890 | 6.112 | 7.334 | 8.557 9.779/11.001 115 | 7.562 230 1.891 550 0.3305 
62 0.3006 | 0.6013 | 1.203 2.405 3.608 | 4.811 | 6.013 | 7:216 | 8.419 9.621)10.824 120 6.944 240 1.736 575 . 3024 
63 0.2959 | 0.5918 | 1.184 2.367 | 3.551 4.734 | 5.918 | 7.101 8.285 9.469) 10.652 125 6.400 250 1.600 600 0: 2778 
64 0.2917 | 0.5825 | 1.165 2.330 | 3.495 | 4.660 | 5.825 6.990 | 8.156 9.321)10.486 ; 
| —- a. 
65 | 0. 0.5736 | 1.147 | 2.294 | 3.441 | 4.589 | 5.736 | 6.883 s.cnnle. trtite.a0e *The “circuit voltage” is that at the point 
66 | 0. 0.5649 | 1.130 2.260 | 3.389 | 4.519 | 5.649 | 6.779 | 7.908 9.038) 10. 168 where the kilowatts are reckoned. 
67 | 0. 0.5565 | 1.113 | 2.226 | 3.339 | 4.452 | 5.565 | 6.677 | 7.7908. 903|10.016 
6S 0.27: 0.5483 | 1.097 2.193 | 3.290 4.386 5.483 | 6.579 | 7.6768.772) 9.869 are ics 
69 0.2701 | 0.5403 | 1.081 2.161 | 3.242 | 4.32% 5.403 | 6.484 | 7.565 8.645] 9.726 1. ‘ 
| | | Tables 2 and 2-A give what I have 
70 0.5326 | 1.065 2.130 | 3.196 | 4.261 | 5.326 | 6.391 | 7.457 8.522) 9.587 -alle ee a ee ee 
71 O boat | doso | 2.100 | 3131 | 4.201 | 3.251 | 6.301 | 7.331 8.402| g.4s2 Called the “circuit factor corresponding 
a2 0.5178 | 1.036 2.071 3.107 | 4.143 | 5.178 | 6.214 | 7.249 8.285) 9.321 to the voltage and power tactor of the 
73 0.5107 | 1.021 2.043 | 3.064 | 4.086 | 5.107 | 6.129 | 7.1508.172) 9.193 Ss ; ‘ a 2 
74 0.5038 | 1.008 | 2.015 | 3.023 | 4.031 | 5.038 | 6.046 | 7.0538.061| 9.069 Circuit under consideration. Since di- 
| : : . ‘ , 
| } | - = - rect-c ww tITe ave 4a, { ter 
75 | 0.2485 | 0.4971 | 0.9942 | 1.988 | 2.983 | 3.977 | 4.971 | 5.965 | 6.9597 asl s.gis  Tect-current circuits have unity power 
76 | 0.2453 | 0.4906 | 0.9811 | 1.962 | 2.943 | 3.924 | 4.906 | 5.887 | 6.868 7.849) 8.830 factor, Table 2 specifies only the voltage. 
77 | 0.2421 | 0.4842 | 0.9684 | 1.937 | 2.905 | 3.874 | 4.842 | 5.810 | 6.7797.747| 8.715 sie, SP roage <i 
78 | 0.2390 | 0.4780 | 0.9560 | 1.912 | 2.868 | 3.824 | 4.780 | 5.736 | 6.692 7.648| 8.604 Fables 3-A and 3-B give what I tind 
79 0.2359 0.4719 | 0.9439 1.888 | 2.832 3.775 4.719 >. 663 6.607 7.551) 8.495 it convenient te call the “transmission 
80. | 0.2330 | 0.4660 | 0.9321 | 1.864 | 2.796 4.660 | 5.592 | 6.5247.457) 8.389 — factor” of the problem. This is the product 
81 0.2301 | 0.4603 | 0.9206 | 1.841 | 2.762 4.603 | 5.523 | 6.444 7.364] 8.285 . Le <> ae " : fae 
82 | 0.2273 | 0.4547 | 0.9093 | 1.819 | 2.728 | $1547 | 5.456 | 6.3657.275| 8.184 Of kilowatts & distance & circuit factor. 
83 0.2246 | 0.4492 | 0.8 1.797 | 2.695 | ¢ 4.492 | 5.390 | 6.289,7.187] 8.085 , cae pee Sis: : 7, a 
St | 0.2219 | 0.4438 | 0.8877 | 1.775 | 2.663 | 3.551 | 4.438 | 5.326 | 6.2147.101) 7.989 Knowing these three values, Table 3-A 
i fan or 3-B will give the loss for a given 
85 0.2193 | 0.4386 | 0.8772 1.754 2.632 3.509 | 4.386 | 5.263 | 6.141 7.018) 7.895 . . , ’ . . . 
S6 0.2167 | 0.4335 | 0.8670 1.734 2.601 3.468 | 4.335 | 5.202 | 6.069 6.936) 7.803 size of wire or the size of wire fer a 
87 0.2147 | 0.4285 | 0.8571 | 1.714 | 2.571 | 3.428 | 4.285 | 5.142 | 5.9996.857] 7.714 iets an i aie Ae : mises 
Ss | 022118 | 0.4237 | 0.8473 | 1.603 | 2.342 | 3.389 | 4.237 | 3.084 | 5.9316.779| 7.626 Stven loss. For example, if the power is 
89 | 0.2094 | 0.4189 | 0.8378 | 1.676 | 2.513 | 3.351 | 4.189 | 5.027 | 5.865 6.702) 7.540 4 kilowats, the distance 61 feet and the 
| | ° —" . « 
90 0.2071 | 0.4142 | 0.8285 | 1.657 | 2.485 | 3.314 1.142 | 4.971 5.800'6.628) 7.456 circuit factor 10.2, the transmission facto 
91 0.2048 | 0.4097 | 0.8194 | 1.639 | 2.458 | 3.27 ¥.097 | 4.916 | 5.7366.555) 7.375 int pe 
92 | 0.2026 | 0.4052 | 0.8105 | 1.621 | 2.431 | 3.242 | 4.052 | 4.863 | 5.6736.484) 7.294 
93 | 0.2004 | 0.4009 | 0.8018 | 1.604 | 2.405 | 3.20% 4.009 t.S11 5.612 6.414] 7.216 1X 61 & 10.2 2480. 
94 | 0.1983 | 0.3966 | 0.7932 | 1.586 | 2.380 | 3.173 | 3.966 | 4.759 | 5.553 6.346] 7.139 
are a ae ee 7 ; If the circuit is direct current or single- 
TABLE 2-A. CIRCUIT FACTORS FOR ALTERNATING-CURRENT CIRCUITS. 
Cirevir Factor = 100,000 + B2p?. EE = Cirevir Vourace.* p = Power Factor. 
Circuit Power Facror or THE Crrevurr, INCLUDING THE Loap. 
Volt- — : - —————$—<$— - 
age. so! 81% | 82°; 83°; 84°; 85% | 86% ss% | 9% | 92% 94% | 96% | 98% 
100 15:625 15.242 14-97 14.52 14. 13.84 113 52 12.91 12.35 111.81 11.32 10.85 10.41 
104 14:445 14.092 13.75 13.42 13. 12.80 j12.50 }11.94 111.414 [10.923 10.463 10.032 9.627 
110 12.913 12.596 12.291 11.997 Ai. 11.439 11.174 j10 672 10. 203 | 9.764 9.353 8.968 8.605 
200 3.906 3.810 3.718 3.620 3. 3.460 3.380 3.228 | 3.086 | 2.954 2.829 } 2.713 | 2.603 
208 3.611 3.523 3.438 3.355 S.3 3.199 3.125 2.985 2.854 2.731 2.616 | 2.508 2.407 
2) 3.228 3.149 3.073 2.999 2.4 2.860 2.794 2.668 | 2.551 | 2.441 2.338 2.242 | 2.151 
100 0.9766 0.9526 0.9295 0.9072 0. 0.8651 0.8451 0.8071 | 0.7716 0.7384 0.7073 | 0.6782 0.6508 
140 0 Sor! 0.7873 0.7682 0.7498 0. 0.7149 0.6984 0.6670 | 0.6377 | 0.6103 0.5846 0.5605 0.5378 
00 | 0.6250 0.6097 0.5949 0.5806 0. 0.5536 0.5408 0.5165 | 0.4938 | 0.4726 0.4527 0.. 4340 0.4165 
0 6}: OO S165 0.5039 0.4916 0.4799 0. 0.4576 0.4470 | 0.4269 0.4081 | 0.3906 0.3741 0.3587 0. 3442 
1100, |) =©@.1291 0.1260 0.1229 | 0.1200 0. 0.1144 0.1117 0.1067 | 0.10203 | 0.09764 | 0.09353 | 0.08968 | 0.08605 
50) | 0.1181 0.1152 0.1124 | 0.1097 0. 0.1047 0.1022 0.09764 | 0.09335 | 0.08934 | 0.08558 | 0.08205 ). O7873 
100 | 0.03228 0.03149 | 0.03073 | 0.02999 | 0. 0.02860 | 0.02794 } 0.02668 | 0.02551 | 0.02441 | 0.02338 | 0.02242 0 02151 
no | 0.02954 0.02881 | 0.028h1 | 0.02744 | O. 0.02616 | 0.02556 | 0.02441 | 0.02334 | 0.02233 | 0.02139 | 0.02051 | 0.01968 
6600 | 0.003587 | 0.003499 0.003414) 0.003332] 0. 003: 254 0.003177) 0.003104) 0.002965) ote 0.002712] 0.002598 cto 0.002390 
! ‘ | | | | 
- *The “circuit voltage” is that-at the end where the power is considered. _Thus, if dealing with the kilowatts at the generator busbars, “the 





t voltage” is the roe i voltage; if considering the kilowatts taken from the line by a motor, the “ 


circuit veltage’’ is that. .at the terminals of the motor. 
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phase alternating, it will have two wires 
(the neutral wire of the ordinary three- 
wire circuit is disregarded in this part 
of circuit lay-out). Table 3-A does not 
contain any numbers as small as 2489. In 
Table 3-B the nearest numbers are 2493, 
corresponding to I per cent. loss with No. 
3 wire; 2471 per 


corresponding to 114 


cent. loss with No. 4 wire; 2486 corres- 
ponding to 2 per cent. loss with No. 6 
wire, and so on. 

The “formula” to be applied, then, is 
simply 


Kw: < Feet < Ck. fac. = Trans: fac. 


and its transpositions 


Trans. jactor ; 
Y = Jistance, 


Kw. X ckt. jac. 
and 
Trans. factor mi 
‘Distance x ckt. jac. si 
It will be noted that Tables 3-A and 


3-B contain two loss columns, one for all 
two-wire circuits and the 
phase 


other for two- 
With all 
conditions (kilowatts, distance, volt- 
age, power factor and wire size) the same, 
the percentage of the applied or transmitted 
power in a circuit—either 
direct-current or single-phase— 


and three-phase circuits. 
other 


lost two-wire 


is exactly 
twice that in a two-phase, three-phase or 
any polyphase circuit. Hence the 
ratio of 2 to 1 in the figures in the two 
columns mentioned. 


other 


The loss percentages have been scaled 


closely enough for all practical pur- 
poses, but if anyone should wish to get 
closer results it is only necessary to re- 


member that the transmission factor varies 


directly with the loss. For example, 
pose that the transmission factor in a cer- 


sup- 


tain two-wire problem was 21,615 and the 
size of wire No. 000. The nearest num- 
bers in the No. o00 column of Table 3-A 
are 20,662 and 22,251; consequently, the 
loss in the actual circuit will be between 
2.6 and 2.8 per cent., 
informing ordinarily. 
is desired, 


which is sufficiently 
But if the exact figure 
divide the actual transmission 
factor 21,615 by the 1 per cent. factor in 
the table, thus: 


21615 


7947 = 2.72 
which is the accurate percentage of loss. 
the familiar of wire 


which is printed here merely 
for convenience; 


is 


Table 4 
properties, 


one 


it is not necessary to use 
it in conjunction with the preceding tables, 
except to check up the 
of the wire selected. Tables 5, 6 and 7, 
giving the- amperes per-wire per kilowatt, 
are presented for the same purpose. They 
have no connection with Tables 1 to 3-B, 
which are used to determine the relation 
between wire size, distance and 
power transmitted. 


carrying capacity 


loss, 


POWER AND THE ENGIN 
EXAMPLE [ 

A 50-horsepower 250-volt direct-current 
motor of 90 per cent. efficiency must be 
supplied with not more than 3 per cent. 
loss at a distance of 250 feet. What size 


NEER. 


July 27, 1909. 
Referring to Table 1 it will be found 
that a 5-horsepower motor of 90 per cent. 
cfhciency would take 4.142 kilowatts from 
the line; a 50-horsepower machine would 
therefore take 41.42 kilowatts. 






































































































of wire must be used? From Table 2, the circuit factor for 
TABLE 3-A. TR ANSMISSION FACTORS; HEAVY WIRES. 
TRANSMISSION FAcTOR = KILOWATTS X DISTANCE IN FEET X CrrcuiT Facror. 
Per C ENT. SizE OF WIRE IN CrrcULAR MILS AND B. & S. Gage. 
Loss.* 
| | | 
Pa 500M. | 400M. | 300M. | 250,000) 200,000, No. No. | No. j 
ot § c.m. c.m. c.m, c.m c.m. | 0000 000 | 00 No. 0; No. 1} No. 2 
a | | | i 
1.0 14,211) 11,842 9,473 10,023] 7,947| 6,303, 5,000, 3,977| 3,143 
£2 15,632, 13,02 10,421! 11,025, 8,741) 6,934) 5,500, 4,375) 3,457 
1,2! 17,053, 14,210] 11,368) 12/027, 91536 7,564! 6,000, 4,:772' 3.772 
1-8 30, 788 24,630, 18,474) 15,394) 12,315 13,030, 10,331 8,195 6,500, 5,170, 4,086 
1.4 26,525, 19,895; 16,578, 13,263) 14,032 11,125 8,825 7,000 5,568, 4,400 
i i 
1.5 28,420, 21,316 17,762; 14,210 15,034 11,920 9,455) 7,500 5,966 4,715 
2564 ass | 30, "3141 22 oo 18,947) 15,157, 16,036, 12,715 10,086 8,000, 6,363, 5,029 
1.7) ... | 40,261) 32,209 24, 159, 20,131) 16,105 17,039, 13,509, 10,716 8,500, 6,761, 5,343 
1.8| ... | 42,630 34, 104! 25,580 21,315) 17,052) 18,041 14,304 11,346 9,000 7,159 5,65S 
1.9] sais 35,998 27; or 22,499, 17,999 19, ay 15,099 11,977) 9,500, 7,556 5,972 
| | | | 
3.0| 1.0} 37,893; 28,422 23,683 18,947; 20, 045, »} 15,894 12,607) 10,000 
B.2) 3.2 41,682; 31,264 26,051) 20,841 22/050, 17,483, 13,868 11, "000, 
2.4| 1.2} & $5,472) 34,106 28,420) 22,736 24,055) 19,072, 15,128 12,000) 
2.6; 1.3] 61. 576 49,261 36,949 30,788 24,631 26.059) 20,662) 16,389, 13,000 
s.8 1 2: 66,313) 53,050; rs 33,156, 26,525, 28,064; 22,251 17,650) 14, 000) 
3.0) 1.5 71,050: 56,840, 42,633: 35,525) 28,420; 30,068) 23, 840, 18,910, 15,000, 
a.21 258 75,786! 60,629, 45,475 37,893) 30,315 32,073 25, 430 20,171) 16,000 
o:4) 3.¢ 80,523 64,418) 48,317 40,261 32,203 sf 27,019 21,432 17,000 
3.6/1.8) 85.26) 68,208, 51,160, 42,630 34,104, 36,98. 28608 22,693 18,00) 
8S 1.9 89,996 T1997 54,002, 44,998, 35,998 38,086 30,198, 23,953, 19,000 
| | | { | 
1.0) 2.0 | 04,733 75.786 56,844! 47,366 37,893 40,091) 31,787 25,214 20,000, 15,908. 12.573 
$.2) 2.1 | 99,469 79,576 59,686 49,735 S. 42,095 33,376 26,475, 21,000, 16,704 13,201 
t.4/) 2.2 | 104,206 83,365, 62,528, 52,103) 41,682, 44,100, 34,966 27,735; 22,000, 17,499: 13,830 
4.6) 2.3 | 108.943 87.154) 65,371) 54.471! 43,577] 46,105: 36,555, 28,996 23,000) 18,294; 14,478 
4.8) 2.4 | 113,679 90,943; 68,213) np 45,472) 7 38,1 M4) ates 24,000 19,090) 15,087 
i | } 
5.0; 2.5 1138 59,208! 47,366 50,114) 39,734 31,517! 25,000 19,885 15.716 
&.2. 2.8 | 123,152 61,576 49,261) 52,118 41,323, 32,778 26,000 - 16.344 
5.41 2.7 | 127,88¢ 63,945, 51,156 54,123) 42,913 34,039 27,000 - 3,975 
5.6. 2.8 132626 106/101 66,313) 53,050 56,127) 44,502, 35,299 28,000, 22,272. 17,602 
5.3! 2.9 137,363 109,890, 68,681, 54,945, 58,1382 46,091 _— 29,000, 2: 
| | | 
6.0 3.0 | 142,099 113,679 71,050, 56,840, 60,136, 47,681) 37,821 30,000, 22 
6.2) 3.1 | 146,836. 117,469, 73,418 58,734 62,141) 49,270, 39,082 31,000 - 
6.4. 3.20 151,572 121,258) 90,950! 75,786. 60,629 64,146) 50,859, 40,342) 32,000 25,45: 
6.6 3.3 | 156,309, 125,047, 93,792) 78,155, 62,524, 66,150; 52,449 41,603) 33.000, 26,: 
6.8 3.4. 161,046 128'837, 965635, 80/523 egie 68,155, 54,038, 42,864, 34,000) : 
| ' | { 
7.0: 3.5 | 165.782 aie 99, - 82,891, 66,313 70,159; 4 4,124 35,000, 27,839 22 
7.2) 3.6 | 170,519 136,415 102,319) 85,260; 68,208 72,164 45,385, 36,000; 28,635, 22 
7.4) 3.7 | 175,256 140,205. 105,161, 87,628, 70,102) 74,168 16,646 37,000 29,430) 2: 
7.6 3.8 ' 179.992 143,994 108,003 89,996, 71,997) 76,173. 60.395 47.906 38,000, 30,226; 23.8: 
7.8 3.9 184,729, 147,783. 110,846, 92,364, 73,892 78,177) 61,985, 49,167, 39,000 31, = 24,5 
| | | 
8.0) 4.0 | 189,466 151,573. 113,688: 94,733) 75,786 80,182) 63,574 50,428 40,000 31,817 95.1 15 
8.2) 4 194,202 155,362 97,101, 77,681, 82,186 65,163 51,689 41,000 32,612 25,774 
8.4) 4.2 | 198,939 159,151 99,469 79,576 S4,191 66,753 52,949 42,000 33,407) 26,102 
8.6 4.3 | 203,676 162,940 214,101,838 S1470; 86,196 68,342 54,210! 43,000, 34,203) 27,031 
S.S. 4.4 | 208,412 166,730. 57, 104,206 —— 88,200, 69,931 55,471, 44,000 34, 908) 27 27 660 
| ’ | 
9.0 #.5 | 213,149; 170,519, 127 106,57 1 85,260. 90,205 71,521) 56,721 45,000 35,794 28,288 
9.2 4.6 | 217,885 174/308) 130,741 108/943 87.154 925209, 735110 57992 46/000 36,589 28,917 
9.4) 4.7 | 222,622 178,008, 133,583 111,311, 80,049, 94,214 74,700 59,253 47,000 37,384 29,545 
9.6; 4. 227,359) ISI,SS7 136,425. 113,679 90,944 96,218; 76,289 60,513 48,000 38,180, 30,174 
9.8 4.9 (232,095) 185,676, 139,268 eee 92,838, 98,223, 77,878, 61,774, 49,000 38,975, 30,803 
| | | 
10.0) 5.0 | 236,832 189,466, 142,110 94,733: 100,227) 79,468 63,035, 50,000 39,771 31, 131 
10.4 | 5.2 | 246,305 197,044 147,794 98,522 101,236) 82,646 65,556 52,000 41,362 32,689 
10.8 | 5.4 1255,779 204,623 153,479 102,311 108,246) 85,825 68,078 54,000 42,952 33,946 
11.2) 5.6 | 265, 212,202, 159,163 3 106,101 1127255 89,004 70,599. 56,000 44,543 35,2038 
11.6) 5.8 | 274,725. 2 164,847" 109,890) 116,264. 92,182.) 73,120 58,000. 46, 134; 36,460 
| | 
12.0! 6.0 | 284,199; 227,359 170,532 142 ,099, 113,679 120,273 95,361, 75,642, 60,000; 47, 725 37,718 
12.4 6.2 | 293672 234/937 176.216 146/836 117,465 98,540: 78,163 62,000 49,316 38,975 
12.8 | 6.4 | 303,145 242,516. 181,901) 151,573. 121,258 1: 28 "29 1 101,719 S0,684 61,000 50.906 10,232 
13.2 | 6.6 | 312,618 250,095, 187,585 156,309 125,047) 132/300) 104/897) $3,206 66,000, 52,497, 41,189 
13.6) 6.8 | 322,092, 257,673 193,269 161,046 12s, 837 136,309. 108,076, 85, 727 68,000, 54,088 42,747 
| | | | | 
14.0) 7.0 1331,565) 26.5,2 252 198,954; 165,782. 132,626, 140,318, 111,255, 88,249 70,000 55,679, 44,004 
14.4) 7.2 | 341,038 272,831) 204,638, 170,519 136,415 144,327) 114,433, 90,770 72,000 57,270) 45,261 
14.8) 7.4 | 350,512 280,409 210,323, 175,256 140,205 148,336. 117,612 93,201 74,000 58,861 46,518 
15.2) 7.6 | 359,985. 287/988 216,007, 179/992 143,994 1521346 120/791! 95,813 76.000 60,451) 47,7 16 
15.6) 7.8 | 369,458) 295,566, 221,691) 184,729 147,783 156,355) 1: 23, (909, 98,334 78,000 62,042) 49,033 
| 
16.0 8.0 | 378,931, 303,145 227,376, 189,466 151,573 160,364 127,148 > SO0,000 63.633, 50,290 
16.40 8.2 | 388,405 310,724 233,060, 194,202 155,362 164,373 130,327 7 $2,000 65,224 51,544 
16.8) 8.4 | 397,S7S 318,302 238,745 198,939 159,151 168,382 133,506 105,898 84,000 66,815 52,809 
17.2) 8.6 | 407,351. 325,880 244,429 203,676 162,941 172,391 136,684 eer 86,000, 68,406. 54,062 
17.6 8.8 | 416,824 333,460 250,113) 208,412 166,730 176,400 139,863 110,941 88,000, 69,996, 55,319 
| | = 
18.0) 9.0 | 426,298 341,038 255,798) 213,149 170,519 180,409 143,042 113,463 90,000 71,587 56,910 
18.4] 9.2 | 435,771 348, ‘617 261,482 217,885 174,308 184,418 146,220 115,984 92,000 73,178 57 NS 
IS.S | 9.4 445.244 356,195. 267/167, 222/622 178,098 188}427 149,399 118,505 94,000 74,769, 59.091 
19.2) 9.6 | 454,718 363,774 272/851) 2271359 181,887 192,437 152,578 121,027 96,000 76,360. 60.548 
19.6 9.8 464,191 371,353 278,535, 232,095 185,676, 196,446, 155,756, 123,548 98,000 77,951 61.006 
‘ 
*Percentage of the power applied or transmitted, as the case may be 
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250 volts direct current is 
this by the kilowatts and by 


vives 


an42 K 16 X 250 = 


as the transmission factor. 


16,568 


1.6; multiplying 
the distance 


POWER AND THE ENGINEER. 


In Table 3-A, 


two-wire 


the 
horizontal 


find 3 per cent. in 


column; follow this 
the 
16,568 is 


the 


line of figures into the table until 


nearest number larger than 


found. This is 18,910 and at head 








TABLE 3-B. TRANSMISSION FACTORS; SMALLER WIRES. 


‘TRANSMISSION Factor = 


KILOWATTS X DIsTANCE 


Crrevuir Factor. 





Per Cent. 


Sizes oF Wire, Brown & SHARPE GAGE. 




















,0ss.* 
BS No. 3 
35 
1 0.5 2,493 
1.05 2,617 
1.1 0.55 2,742 
1.15 2,867 
‘2 0.6 2,991 
1.25 3,116 
Ls 0.65 3,240 
1.35 3,365 
1.4 0.7 3,490 
1.45 3.614 
1.5 0.75 3,739 
1.55 3,864 
1.6 0.8 3,988 
1.65 1,113 
eS | 0.85 4,237 
1.75 1,362 
Ss 0.9 4,487 
1.85 1,611 
1.9 0.95 1,736 
1.95 1.861 
2 1 $,985 
2% 1.05 5,234 
2.2 Lt 5,484 
ae 1.15 5,733 
2.4 1.3 5,982 
2.5 1.25 6,232 
2.6 1.3 6,481 
27 1.35 6,730 
2.8 1.4 6,979 
2.9 1.45 7,229 
a8 + 2.3 
3.1 |} 1.55 
3.2 1.6 
3.3 | 1.65 
3.4 | 1.7 
3.5 1.75 8,724 | 
3.6 1.8 8,973 | 
3.7 1.85 Q 2% 
3.8 1.9 9.472 
3.9 1.95 9,721 
ie {3 9,970 
t.2 | 2.06 10,220 
co 1-24 10,469 
ts | 2.35 10,718 
1.4 2 10,967 
iS | 2.25] e287 
ie 1232 11,466 
‘7 2.35] 11,715 
1.8 2.4 11,965 
1.9 2.45 12,214 
5.0 2.5 12,463 
5.2 2.6 12,962 
5 2.9 13,460 
5.6 2.8 13.959 
8 2.9 14.457 
6. 3.0 14,956 
6.2 2. 15,454 
6.4 3.2 15,953 
6.6 3.3 16,451 | 
6 | 3 16,950 | 
4 | 3.5 17,448 
7.2 | 3.6 17,947 
7.4 a.7 18,445 
‘.6 | 3.8 1S, 044 
78 3.9 19,442 
S.0 1.0 19,941 | 
s.2 $.1 20,439 
S.4 | 4.2 20,938 | 
S.6 | 4.3 21,436 | 
8.8 | 4.4 21,935 | 
| 
90 | 4.5 22,433 | 
92 146 22'932 | 
oo 4 4.7 23,431 | 
4.6 4.8 23,929 
9S 4.9 24 423 





3,262 
3,361 


3,460 
3,559 
3,657 
3,756 
3,855 


He He He te 


he she ihe phe OS 
a1 


Assim 


8,699 


8,896 
9,094 
9,292 
9,490 
9,687 


9,885 
10,280 
10,676 
11,071 
11.466 





18,979 
19,374 











9,404 
9,717 
10,030 
10,344 
10,657 


10,971 
11,284 


























No. 6. No. 8. No. 10. No, 12. No. 14. 
| | 
1,243 782.1 191.9 309.3 194.5 
1,305 $21.2 516.4 324.8 204.2 
1,367 860.3 541.0 | 340.” 213.9 
1,430 S9O.4 565.6 355.7 223.7 
1,492 938.5 590.2 | 371.2 233.4 
1,354 77.6 614.8 386.6 
1,61, 1,016.7 639.4 102.1 
1,6 1,055.9 664.0 117.6 
1740 1,095.0 688 .6 133 .( 
1,802 1,134.1 713.2 14S.» 
1 365 1,173.2 737.8 164.9 291.7 
927 1,212.3 762.4 70.4 301.5 
1,980 1,251.4 787.0 104.9 311.2 
2,051 1,290.5 S11.6 10.3 320.9 
2,113 1,329.6 836.2 25.8 330.6 
2375 1,368 .7 860.7 541.3 34° 4 
2,238 | 1,407.8 SS5.3 526.7 as 1 
2,300 1,446.9 909.9 S72.2 35.°.8 
2,362 1,486.0 934.5 DST .7 369 5 
2,424 1,525.1 959.1 603.1 379.2 
2,486 1,564.2 983.7 618.6 389.0 
2,610 1,642.4 1,032.9 649.5 108 . 4 
2,735 1,720.6 1,082.1 680.5 27.9 
2,859 1,798.9 1,131.3 711.4 $47.3 
2 983 1S77.1 1,180.4 742.3 166.8 
3,108 1,955.3 1,229.6 7793.3 186.2 
3, 232 2,033 . 5 1,278.8 804.2 505.7 
3,356 2 384..7 1,328.0 $35.1 525.1 
3,481 2,189.9 1,377 .2 866.0 544.6 
3,605 2,268.1 1,426.4 897.0 564.0 
3,729 3 1,475.6 927.9 583.5 
3,854 5 1,524.7 Y5SS.S8 602.9 
3,978 Ss 1,573.9 9898 622.4 
$102 , 0 1,623.1 1,020.7 641.8 
4,226 1 2 1,672.3 1,051.6 661.2 
4,351 2.323 .4 1,421.4 1,082.6 680.7 
$475 2815.6 1,770.7 1,113.5 700.1 
4,509 2,893.8 1,819.9 1,144.4 719.6 
1,724 2,972.0 1,869.0 1,175.3 739.0 
4,848 3,050.2 1,918.2 1,206.3 758.5 
4,972 o 1,967 .4 1,233 .2 744.9 
5,097 a 2016.6 ' 1,268.1 797.4 
5,221 7 2,065.8 1,299.1 816.8 
5,345 a 2,115.0 1,330.0 836.3 
5ATO 3 2,164.1 1,360.9 855.7 
5,504 Fs) 1,391.9 875.2 
718 7 1,422.8 894.6 
S42 9 1,453.7 914.1 
», 967 1 1,484.6 933.5 
6,091 i 1,515.6 953.0 
6,215 3,910.6 M605 072.4 
6,464 1,067 .0 1,608.4 | 1,011.38 
6,713 4,223.4 1,670.2 | 1,050.2 
6,961 1,379.8 1,732.1 | 1,089.1 
7,210 1,536.3 1794.0 1,128.0 
7,459 1,692.7 2,951.1 1,855.8 | 1,166.9 
7,707 $849.1 3,049.5 1,917.7 | 1,205.8 
7,956 5,005.5 3,147.9 1979.5 | 1,244.7 
8,204 5,161.9 3,246.2 2,041.4 | 1,283.6 
8,453 5,318.4 3,344.6 2,103.3 | 1,322.5 
8,702 SATALS 3,443.0 1 | 1,361.4 
8,950 | 5,631.2 3,541.3 0 1,400.3 
9,199 5,787.6 3,639.7 8S | 1,439.2 
9,447 5,944.1 3,738.1 7} 1,478.1 
9,696 6,100.5 3,836.4 6 | 1,517.0 
9,945 6,256.9 S 4 1,555.9 
10,193 6413.3 2 3 | 1,594.8 
10,442 6,569.8 6 1 1,633 .7 
10,691 6,726.2 9 0 | 1,672.6 
10,939 6,882.6 3 9 | 1,711.5 
11,188 7,039.0 7 2,783.7 | 1, 
11,436 7,195.4 0 2,845.6 | 1, 
11,685 7,351.9 4 2,907 .4 | 1,8 
11,934 7.508 .3 S 2,969.3 | 1, 
12,182 7,664.7 3 3,031.2 | 1, 











“Percentage of the power applied or transmitted, as the case may be. 
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of the column containing it is found No. 
00, which is the smallest size of wire that 
can be used without exceeding 3 per cent. 
loss. 


Before adopting this size, however, the 


limitations of the Underwriters’ Rules 
must be considered. According to Table 
5. the current per kilowatt in a 250-volt 
direct-current circuit is 4 amperes. The 
motor will take, therefore, 

4X 26@ 105.08 
amperes at full load, and 25 per cent. 


excess must be allowed for starting and 
overloading. Therefore, the wire must be 


large enough to carry 


165.08 1.25 = 207.1 
amperes. 

Reference to Table 4 shows that if the 
circuit is indoors, weatherproof wire must 
the 


are 


order to come within 
the 
rubber-covered 
the 


loss in 


be used in re- 


quirements. — If conditions such 
that 


then 


wire must be used, 


size must be No. oooo, and the 
the will 


the prescribed loss of 3 per cent. 


circuit come far within 


EXAMPLE II 


A 20-hersepower three-phase motor with 
a full-load efficiency of 88 per cent. and 
power factor of 86 per cent. is to be sup- 
plied at 220 volts through a circuit of No. 
2 wire at a distance of 300 feet. 
the being in 
conduit. What will be the loss in the cir- 
cuit at full load? 
Table 1, the kilowatts at full load 
are 10.95; from Table 2 


The wire 


is rubber covered, circuit 


From 


A (assuming that 


the line itself is) non-inductive, which 
should be true of an indoor line) the 
‘circuit factor” is 2.794. The distance 


heing 300 feet, the “transmission factor” 
is 
16.95 XK 300 X 


2.704 = 14207.49 


or practically 14208. 

In the No. 2 column of Table 3-A the 
nearest number larger than 14,208 is 14,- 
the 
polyphase-circuit 


The number in line with 
the 


2.3, which means that the loss will not ex- 


458. same 


this in column is 
cced 2.3 per cent. of the transmitted power. 
Following it up a litthe more closely, as 
the actual factor 14,2c8 falls between 13,- 
S30 and 14.458, in the proper wire column, 
the loss will be between 2.2 and 2.3; the 
factor for 1 per cent. being 6286, the ac- 
curate calculated loss will be 


14208 — 6286 2.26 


per cent. 
Checking up the safety requirement, 
from Table 7 the current per kilowatt 


at 220 volts and 86 per cent. power factor 
The full-load 


is 3.05 
therefore, will be 


amperes, current, 


16.95 X 3.05 = 51.7, 


ur 


or practically 52 amperes, and the wire 


must be large cnough to carry 25 per 


cent. excess, making the required capacity 
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65 amperes. Table 4 shows tht ie. 2 SS a ici ae = ese rneae 
is allowed to carry 90 amperes, and is TABLE 4. PROPERTIES OF COPPER WIRES. 
therefore well within the limit. BROWN * SHARPE GAGE. 
While the special tables, 2, 2-A, 3-A and = ————————_,j;—_ — 
3-B, were prepared primarily to facilitate ; Maximum CURRENT.” 





the work of finding the relation between 














a : , Rear ey est — om Rubber Volts Lost per Foot 
wire size and energy loss in the line, Wire Size, No. Diam. in Mils. | Area, Circ. Mils. Insul. W .P. Insul. per Amp. 
hey can be used also to find the value = —— - | = if Tes 
ay 4 re | 707.1 500,000 390 590 0.00002111 
of any other factor in the problem. 632.5 400,000 330 500 0 26 
anor | 547.7 } 300,000 270 400 0. 
— = 5 447 .2 200,000 200 300 0 : 
ExAmpce IT 0000 | 160.0 | 211,600 210 312 000004989 
; 000 } 409.6 167,772 177 262 0 .00006292 
A service line of No. 4 wire extends 225 00 364.8 | 133,079 150 220 0 .00007932 
‘ 3 0 324.9 105,560 127 185 000010000 
feet from a single-phase transformer to a 1 289.3 83.964 107 156 000012572 
. : 2 257.6 36,358 90 ( 5908 
small shop, carrying a load of 14 kilo- 3 399 4 Se aae a6 4 > aaa 
watts in lamps and small motors. The 4 | 204.3 41,738 65 92 0.0002529 
: ; 5 | 181.9 33,088 54 77 0.0003190 
voltage at the transformer is 220 and the 6 162.0 26,244 46 65 0.0004022 
’ . a o Sai S 28.5 012 3 ‘ 539° 
present power factor is 94 per cent.; what 10 101 9 10,384 3 32 0 Dolo 166 
is the present loss and how much more 12 80.81 6,530 17 2% 0.0016165 
. 14 64.08 4,106 12 16 0.0025709 
load can be added without exceeding 5 = on it 





yer cent. loss, if the power factor re- Pane Si : ns ; 
‘ ‘ ‘ *For indoor wiring. For outdoor overhead circuits allow twice these figures. 
mains the same? 








there. Since the power factor will re- 
main practically unchanged by the in- 
TABLE 5. AMPERES PER KILOWATT IN EACH WIRE OF A TWO-WIRE CIRCUIT. crease in Icad, the circuit factor will re- 











= Se main 2.338. From Table 3-B the trans- 
SINGLE-PHASE ALTERNATING CURRENT, mission factor for a two-wire circuit of 

































Y 38 re eae a ; "No. 4 wire at 5 per cent. loss is 988s. 
, 3 Zé PowErR Facror OF THE COMPLETE CircuIT, INCLUDING THE LOAD. As already explained 
3 Aas ake « € 3 D, « ’ 
a | | | 
- | 
80% | 82% | 84% | 86% | 88% | 90% | 92% | 94% | 96% | 98% K; Trans. factor 
100 10.0 | 12.50 | 12.20 | 11.91. 11.63 | 11.36 | 1 | 10.87 | 10.64 | 10.42 | 10.21 Distance X ckt. fac. 
i ee 12.02 | 11.72 | 11.44 | 11.19 | 10.93 10.68 | 10.45 | 10.23 | 10.02 | 9-81 
110 | 9.09] 11.36 | 11.09 | 10.82 | 10.57 | 10.33 | 10. 10 9.88 |. 9.67 | 9.47| 9.28 The dictance ic iy, as Bacal 
115 | 8.70] 10.87 | 10.61 10.35 10.11 | 9.88 | 9.66| 9.45 | 9.25 9.06| 8.87 Lhe distance is 225 feet, the circuit 
120 8.33] 10.42 | 10.16 9.92 9.69 9.47 9 36 9.06 8.87 8.68 8.51 factor 2.338 and the transmission factor 
125 8.0 10.00 9.76 9.53 9.30 9.09 | 8.89 8.70 8.51 8.33 8.16 988 Hen th load for per nt lo 
| | | | 5. ence e 10¢ or 5 per cent. loss 
200 | 5.0] 6.25 | 6.10 | 5.95 | 5.68 | 5.56] 5.43] 5.32 | 5.21] 5.10 " : 
__& Beene 6.01 | 5.86) 5.72 | 5.46| 5.34] 3.23] 5.12| 3.01| 4.9, Will be. 
990 | 4.55] 5.68 | 5.54] 5.41 5.17 | 5.05 | 4.94 | 4.84 1.73 | 4.64 
230 | 4.35] 5.43 | 5.30) 5.18 1.94] 4.83 | 4.73] 4.63 | 4.53] 4.44 9885 —" 
240 | 4.17] 5.21] 5.08 | 4.96 1.74 | 4.63] 4.53 | 4.43 | 4.34 | 4.25 “325 X 2338 ‘79 
250 | 4.00) 5.00 1.88 1.76 1.55 1.44 1.35 | 4.26 b37 4.08 9 
| 
| ra| Gere tol | | 7 ; ae ; ; : 
100 | 2.5 | 3.12] 3.05] 2.98| 2.91 | 2.84] 2.78] 2.72 | 2.66) 2.60| 2.55 cilowatts > transformer 
40 | 2.27] 2:84] 2.77] 2:71) 2164] 2.58] 2.53 | 2.47 | 2:42 | 2137] 2°32 kilowatts, - tie re aan § ~ 
500 | 2.00) 2.50) 2.44] 2:38 | 2:38} 2.297 | 2.22 | 2.37 | 2.13 | 2.08 | 2.04 cent. of this is lost in the wires, the load 
no; 1.82 23:27 | 2.99) 2.38) 2.92 |. 2.0 2.02 98 | ‘ 89 86 . 
375 | 1.74] 2:17 | 2:12] 2/07, 2102! 1.98] 1 9 89 | 83 s1 mS at the shop entrance will be 
600:| 2.67) 2:08 | 2:08 | 1:98] 2.04 | 1:89:] 1.86] 1:81 | 1.778] 1.736) 1.701 
| | 18.79 X 0.905 = 17.85 
ea eee 1.136} 1.109) 1.082. 1.057) 1.033} 1.01 | 0.988} 0.967. 0.947) 0.928 ©.79 X 0.95 “09 
DEO foe cate 1.087) 1.061) 1.035) 1.011) 0.988} 0.966) 0.945) 0.925 0.906) O.887 ‘ > : 
2900 | ..... | 0.568] 0.554| 0.541 0.529 0.517, 0.505} 0.494, 0.484) 0.473! 0.464 kilowatts. Consequently 3.85 kilowatts 
2300 | 6...) 0.543} 0.530) 0.518 506) 0.494) 0.483) 0.473| 0.463) 0.453) 0.444 1a, be added to the existing load of 14 











kilowatts without carrying the line loss 
above 5 per cent. of the load at the trans- 
aes = former terminals. 


*Voltage at that part of the circuit where the kilowatts are reckoned. 
























Present kilowatts = 14 











Circuit factor (Table 2-A) = 2.338 = Seat eee eer = : : 
Distance 225 TABLE 6. AMPERES PER KILOWATT IN EACH WIRE OF A TWO-PHASE FOUR-WIR! | 
; BALANCED CIRCUIT. 
-— ° P ‘ 5 = 1 
Phe transmission factor is 
; Power Facror oF THE COMPLETE Circuir, INCLUDING THE LOAb. 
14 X 2.338 225 7407. ge ¥ a 
age.* 
80%:| 81% 82% 83% 84% 85% 86% 88% | 90% | 92%: 94% | 96% | 98‘ ( 
In the No. colt f Table 3-B . - —- — | I 
vi 2 oe Fable 3-B, the 100 6.25 6.17 6.10 6.02 5.95 5.88 5.81 5.68 5.56 [5.43 5.32 (5.21 [5.10 
nearest number to 7497 is 7513, and the 104 6.01 5.93 5.86 5.79 5.72 5.66 5.59 5.46 5.34 {5.23 (5.12 [5.01 (4.91 ; 
isan Gaue ies thle B wail 4 110 5.68 5.61 5.54 5.48 5.41 5.35 5.29 5.17 [5.05 4.94 4.84 [4.73 4.64 
Oss figure in this line and in the two | | | | ‘ 
‘ire ¢ ss 2% ner cent.> the nrese 200 3.12 3.09 3.05 3.01 2.98 (2.94 2.91 (2.84 |2.78 (2.72 [2.66 '2.60 |2.55 
sisal damewaatine eet eens oe eee 208 3101 2.97 2.93 2.90 2.86 2.83 2.80 2.73 2.67 2.61 2.56 2.51 [2.46 1 
loss is not quité that much because the 220 2.84 2.80 2.77 2.74 2.71 2.68 2.64 2.58 2.53 2.47 2.42 2.37 2.32 
transmission factor is 7497 instead of 7513. 100 1.562 1.543 1.524 1.506 1.488 1.471 1.433 1.420 1.404 [1.389 1.374 1.359 pas 
> » lo: ~ eee ae ‘ 440 1.420 1.403 1.386 1.369 1.353 1.337 1.321 1.291 1.263 1.235 1.209 1.184 i 
But the Joad has been measured at the 500 1.250 1.235 1.219 1.205 1.191 '1.177 1.163 1.136 1.111 1.087 1.064 1.042 1.02 I 
shop while the voltage was taken at the 550 1.136 1.122 1.109 1.095 1.082 1.070 1.057 1.033 0.010 0.988 0.967 0.947 0.925 ,; 
transformer, and this will tend to make 1100 0.568 0.561 0.554 0.548 0.541 0.535 0.517 0.505 0.494 0.484 0.473 0.46 l 
: attieveace Manatee if ad : 1150 0.543 0.537 0.5380 0.524 0.518 0.511 0.494 0.483 0.473 0.463 0.453 0.41 
up. the difference because if th load at 3300 0.384 0.280, 0.977 0.274 0 271 0.268 0.264 0.258 0.253 0.247 0.242 0.237 0.2 ( 
a the shop if 14 kilowatts the load at the 2300 0.272 0.268 0.265 0.262 0.259 0.256 0.253 0.247 0.242 0.236 0.231 0.226 0. 2- t 


: d 6600 0.0947 0.09350 .09240.09126 09020 .0891 6.08810 .08610. 08420. 08240. 08060 0789 0.0: 
transformer will be greater by the amount 





lost in the line-wires. See ee jer ler ee 
on eS line-wires *Voltage at that part of the circuit where the kilowatts are reckoned. 


As the voltage is that at the transformer cae ; one eee Le = 








the prospective load should be figured 
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Some Useful Lessons of Limewater 


An Interesting Chapter on Nitric Acid and the Nitrates; Simple Tests 
Which Serve to Make the Subject Very Clear; The Iron Salts 





BY 


Nitric acid is the most important of the 
combinations of oxygen and 
You can read up in the books how nitric 
«cid is made from saltpeter, by the action 
of sulphuric acid. 


nitrogen. 


The name, saltpeter, 
may refer to either one of two salts: 
potassium nitrate, which is saltpeter prop- 
er; or sodium nitrate, the so-called “soda 
saltpeter ;” but it is nitric acid itself which 
we are going to study—its tests and its 
We have seen that both 
hydrochloric acid and sulphuric acid have 


action on metals. 


their tests where one can precipitate them 
as insoluble salts, the one with silver, and 
the other with barium. 
remarked, nitric’ acid does not form in- 
soluble salts with any common metals; 
about all the nitrates are soluble. 
must turn to some of the things which 


3ut, as already 


So one 


CHARLES 5. 


oxides of nitrogen, nitric oxide, NO, and 
nitric dioxide, NOs.. 
oxide, NO, 


turns red in the air by absorbing oxygen 


The colorless gas, nitric 
from the air and passing to nitric dioxide, 
NO:. 
is led to suppose that he has tirst obtained 
nitric NO: by the action of 
metals on nitric acid, whereas in reality 
he has got nitric acid, NO, first, which 


Hence, it often happens that one 


dioxide, 


then turns red or brown by the oxygen of 
the air, which is always ready to step in 
with its oxidation whenever it gets the 
chance; but, as the reduction of nitric 
acid to the colorless gas, nitric oxide, NO, 
and the partial reoxidation of this color- 
less gas to the colored gas, nitric dioxide, 
NO.,, take place so quickly right after 
each other that they seem almost to be 











TABLE 7. 





AMPERES PER KILOWATT IN EACH WIRE OF A THREE-PHASE, THREE 


WIRE BALANCED CIRCUIT. 





Power Factor OF THE CoMPLETE CfrevurT, INCLUDING THE LOAD. 


Volt- 
age.* | 


od : ; ; _ 
80% | 81% | 82% | 83% 84% | 85% 


100 | 7.22 | 7.13 


7 6.95 6.87 6.79 
104 | 6.94 | 6.85 6.77 6.69 6.61 6.53 
6.40 6.33 6.25 6.18 


6 
110 | 6.56 | 6.48 
3 


200 | 3.61 | § 3.52 3.48 3.44 |3.40 
208 | 3.47 | 3.43 [3.39 3.34 3.30 (13.27 
3 


220 3.28 | 3.24 2) 3.16 3.12 3.09 
| | 

400 | 1.81 | 1.7821.76 1.739 1.718 1.698 

440 1.64 | 1.6201.60 1.581 1.562 1.544 

500 1.443) 1.4251.408 1.391 1.375 1.35 

550 | 1.312] 1.2961.280 1.265 1.250 1: 


1100 | 0.656) 0.6480.640 0.683 0.625 0.618 
1150 | 0.628! 0.6200.612 0.605 0.598 0.591 
2200) 0.328) 0.3240.320 0.316 0.312 0.309 
2300 0.314) 0.3100.306 0.303 0.299 0.295 


6600 | 0.109) 0.1080. 10670. 10540. 10420. 10290.10170 09940 


« 





86% | 88% 90% 92% | 94% | 96% | OR% 
6.72 6.56 6.41 6.28 6.14 6.01 [5.89 
6.46 6.31 6.17 6.04 :} 5.7 


5.91 5.78 (5.67 
6.11 5.96 5.83 5.71 5.58 5.47 ion 
3.36 ‘3.28 3.21 3.14 3.07 3.01 '|2.95 
3.23 3.15 3.08 3.02 2.95 2.89 |2.83 
3.05 2.98 2.92 2.85 2.79 2.73 |2.68 


1 1.604 1.569 1 

1 1.458 1.426 1.396 1.367 
343 1.312 1.283 11 1.228 20% 
, 1 1.166 1 1 


473 

. 339 
255 & 
141 117 1.093 071 
0.611 0.596 0.583 0.571 0.558 0.547 0.536 
0.584 0.571 0.558 0.546 0.534 0.523 0.512 
0.305 0.298 0.292 0.285 0.279 0.273 0.268 
0.292 0.285 0.279 0.273 0.267 0.262 0.256 
.09720.09510.09310.09110.0893 





*Voltage at that part of the circuit where the kilowatts are reckoned. 











Note—The above table belongs to the preceding article. 


nitric acid does with the common metals 
in order to identify it; and here there is 
no lack of material to study. 

If you will look at the oxidation table 
of nitrogen given in the last lesson, it is 
Clear that this acid lies at the oxidized 
extreme of nitrogen and oxygen com- 
pounds, and as nitric acid is just as active 
an oxidizer as it is an acid, that means 
that nitric acid in oxidizing other things 
must be itself reduced. The oxidation 
table shows that there are several stages 
below the nitric-acid stage into which the 
acid can fall, such as nitric oxide, a color- 
less vas, NO, and nitrogen dioxide or per- 
oxide. NOs, which is a reddish-brown gas, 
the lored ingredient of the 
“hitr fumes.” Some of the other oxides 
of nitrogen are present also when nitric 
acid : disturbed, but we will study two 


so-called 





one action. and it is common fo speak as 
though nitric acid were reduced to the 
brown fumes, which are usually a mixture 
of nitric oxide, NO, and nitric dioxide, 
NO:. 


act on metals, such as iron or copper, or 


So when nitric acid is allowed to 


zinc, in the air, one gets these brown 
fumes. 
on any ready reducers, such as 


Further, if one lets nitric acid act 
sugar, 
starch, paper, charcoal, wood, or other 
organic matter, one gets the same brown 
fumes; and now you will see that the ap- 
pearance of these brown fumes indicates 
one of two things: either nitric acid or 
some of its salts is present, or else the 
acid has been reduced. That is one rea- 
son why it is almost impossible to keep 
a bottle of nitric acid clear and colorless 
like it is when it is first opened. The 
dirt which falls into the bottle in micro- 
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scopic quantities reduces the acid, that 
is, a small part of it, to the brown iumes, 
which stain the rest of the acid yellowish 
brown. 


Tue Sats or Iron 


lurther, if any metal which can exist 
in two or more distinet forms of. salt, 
such as iron for example, acts on nitric 
acid, starting with the lower form, some 
of the reduced forms of nitric acid will 
be produced. Later on when we get to 
the chemistry of iron, we will find that 
that metal has the two sets of salts, fer- 
rous, or the lower oxidation, and ferric, 
or the higher oxidation. The ferrous 
oxide can be oxidized to ferric oxide; and 
ferric oxide can be reduced to ferrous 
oxide. These two sets of iron salts, fer- 
rous and ferric, are for the time as dis- 
tinct from each other as any two metals, 
say for example, zine or calcium, on the 
one hand, and aluminum, on the other 
hand. 

But the ferrous and the ferric oxides 
are alike in that both are salts of iron, 
that the one can be changed to the other, 
or to iron, and iron can be changed to 
either. Our friend, calcium, the metal at 
the base of lime and of all the calcium 
salts, has no such doubleness as iron 
shows, but is always plain calcium, with 
out any “ous” or “ic” termination added 
to show different states of oxidation: and, 
if comparison were to be made, you would 
find that calcium is much more like fer- 
rous iron than it is like ferric iron. But 
we are using ferrous iron to test for 
nitric acid; and we will keep to that trial. 

Now, if you will make a_ solution of 
common egreen vitriol, which is nothing 
more than sulphate of ferrous iron, FeSO,, 
little 


warm the mixture, vou will be oxidizing 


and then add a nitric acid and 
the ferrous iron to ferric iron; and you 
will soon have a mixture of ferric sul- 
phate and ferric nitrate; but you cannot 
fail to note the dark color which comes 
while the oxidation is still in progress, 
and which lasts as long as there is any 
unoxidized ferrous iron still in solution. 
This dark color is due to a compound of 
the colorless gas, nitric oxide, NO (which 
came from the reduction of the nitric 
acid) with some of the ferrous sulphate. 
This dark 
sorts of pigment work, and it is of great 
value for making the common test of 
nitric acid. It should be mentioned here 
that this is also good for nitrous acid; 


color has been used in all 
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but that acid and its salts (the nitrites) 
are s® rare as stable compounds that it 
is not worth 
separately, and we 


them 
though 


consider 
talk as 


while to 
will 


we had only nitric acid to consider. 


Tue Common Test or Nitric Acip 
To get a notion of the test, just per- 
form it in the following manner: Take 
a test tube half full of warm water and 
make a sclution of common saltpeter, po- 
tassium nitrate, KNOs. It is not neces- 
sary to use more than a mere crumb of 
saltpeter, a bit the size of a common pea. 
As soon as this has dissolved, add to the 
solution of saltpeter a pinch of green 
vitriol (sulphate of ferrous iron, FeSQO,). 
As soon as this hag nearly all dissolved, 
tip the test tube as shown in Fig. 1, and 
pour about half a teaspoonful of strong 
concentrated sulphuric acid down the side 
of the test tube, keeping the tube tilted 
for a minute until all the acid has settled 
to the bottom of it, which it will do by 


PIG. 


virtue of its greater specific gravity. As 
soon as this has taken place, hold the 
test tube straight up and place it before 
any white surface, as a sheet of paper, 
when you will see clearly a brown streak 
or layer in the unmixed liquids, just above 
the the 


solution of saltpeter and green vitriol, as 


sulphuric acid, and just below 


shown in Fig. 2. In this test, the vitriol 
sets nitric acid free from the nitrate, and 
then the green vitriol reduces the nitric 
You will want to trv it 
times with fair quantities of saltpeter and 
then with smaller quantities, until you can 
get the test with the merest fragment of 
saltpeter. 


acid. several 


Then vou want to try it with other ni- 
trates, nitrate of silver, or nitrate of cop- 
per, nitrate of ammonium, or any handy 
salts ofnitricacid. You can try some of your 
hydrant some of. it 
down to dryness, with a bit of sodium car- 
conate to hold any nitric acid that might 
happen to be free, and adding the residue, 


water, evaporating 
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evaporated to dryness, to a half or a 
quarter test tube of water; then the green 
vitriol and then the sulphuric acid, with 
the tube tilted as shown in Fig. 1. I do 
not mean that you are likely to find any 
nitric acid in’ your drinking water, but 
you may; the chances are that in the long 
run you will find nitric acid where you 
did not expect to find it. If the nitric acid 
test, (and it is of course good for nitrites 
also), should ever show any acid in your 
drinking water, it would be a good thing 
to call the attention of the board of 
health to the fact, for nitric acid stands at 
the oxidation end of the nitrogen scale; 
and, as a rule, that means that the water 
has been contaminated with some organic 
matter which is pretty well consumed. All 
this means that while the small trace of 
nitric can 
drinking waters is not of itself harmful, 
yet there germs, as of 
typhoid fever for example, which are not 
yet oxidized, but which are lying hidden 


acid which one find in some 


may be some 


— —— — —Sulphurie pt eaten —a 


in the water ready to get in their work 
on some fever victim. So much for the 
health test for nitric acid. 

But this the test for nitric 
acid, and the nitrates, is good for much 


lesson of 


general work in chemical analysis, which 
is the main object of all these lessons. 
The test for nitric acid, with green vitriol 
for the indicator, is sometimes called the 
“ring” test. or the “cold” test, because if 
the test the brown (or 
violet, or red) ring is heated, the liquids 


tube showing 
mix and the ring disappears, partly owing 
to the oxidation of the ferrous iron, and 
partly to the mingling of the layers of 
liquid. 


Nitric-Actp STAINS 
There are several other tests for nitric 
acid, and one of them is the way that it 
stains organic matter, the skin of vour 
for example; hardly 
the bottle of without 
getting some of that yellow stain on your 


fingers 
handle 


you can 


nitric acid 
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hands to remind you what nitric acid 
will do. You will also often get a drop 
of the acid on your clothing; and of 
course, you know enough to wash acid 
stains with some harmless alkali, such as 
ammonia or but 
will soon note quite a difference between 
kinds of acid stains; the 
hydrochloric acid and_ sul- 
phuric acid, if treated in time, will usually 
come out almost entirely; but the stain 
from nitric 
color; you 


sodium carbonate ; you 


the various 


stains from 


another 
take it 
especially from dark cloth, and especially 
from anything which has any wool in it: 
because the nitric acid makes a so-called 
“nitro” compound with the chemical sub 
stance of the fabric; and this compound 
is a sort of a permanent dye; hence alka- 
lies will not remove the yellow or orange 
stain made by nitric acid, 
the cases of most of the 


acid is a horse of 


cannot easily out, 


as they will in 
other common 
acids. 


You have learned enough about nitric 





Solution of Salt 


and Green Vitriol 





Brown Ring 


Strong Vitriol 
Power, Nu 


FIG, 


acid to see that it is an acid, an oxidizer, 
and a thing which makes “nitro” com- 
pounds; but one or two experiments to 
show just what it will do as an oxidant 
are in order. There is that green vitriol, 
ferrous sulphate, or sulphate of iron. As 
long as it is kept dry, it remains green, 
though it may turn almost white from 
drying chemically, some of its 
“water of crystallization.” If kept dry, 
green vitriol will not turn red or brown; 
but just 
this 


losing 


clean solution of 
and let it 
cork out 
that 
the iron has turned red or brown, rusted 
in fact, according to the following equa- 
tion. 


make up a 
same 
bottle 
or two 


vitriol stand 
the 


will see 


ereen 


ma with for a day 


and you some of 


12 FeSO, + 6H,O + 30, = 4Fe,(SO,), + 4 Fe(01l), 
Ferrous Iron Sulphate + Water + Oxygen 
Ferric Iron Sulphate + Ferric Iron Hydroxide. 
Now this ferric-iron hydroxide is the 
long name for iron rust; and though vou 
need not learn the equation, yet you cat 
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sou 


‘ail 
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see that it is the exact and concise way 
of saying that when sulphate of ferrous 
iron rusts to sulphate of ferric iron, only 
one-third of the iron shows up as rust, 
the other two-thirds being hidden away 
in solution as ferric sulphate. You can 
do this rust test with nitric acid without 
vetting the rust at all, and by a few drops 
of nitric acid. , 
TESTING FoR FERRous AND Ferric Iron 
But first test for the difference be- 
tween ferrous and ferric iron, by adding 
a single drop of that colorless solution 
of potassium (or ammonium) sulphocyan- 
ate which you have probably picked up 
by this time (also called sulphocyanide). 
This colorless solution wiil not affect the 
pure green vitriol, while it will turn any 
Tire test is almost 
startling in the way in which it makes 


ferric iron blood red. 


ferric iron bleed itself out to open con- 
fession. Now having got the differerce 
between ferrous and ferric iron clear as 
to the action of this potassium sulphocyan- 
ate on the latter, start with a_ so- 


lution of green vitriol again; you 
note that potassium sulphocyanate hardly 
tube ; 


nitric 


shows any color in the _ test 
but add a 


acid to some of the same green vitriol in 


drop or two. of 


another test tube, warming for a moment 
to let the nitric acid oxidize the iron, and 
you will at once get the blood-red test 
for ferrie iron, showing what the nitric 
acid has done to the ferrcus iron as it 
Was a moment ago. You will want to try 
this test over again several times. till 
you see what it can do, and how much it 
will tell you. 

You remember that when we were 
studying hydrogen, in the earlier lessons, 
mention was made of the fact that nitric 
acid is not used for making hydrogen: 
and thé reason given was that the acid 
would eat up the hydrogen as fast as it 
was formed, or rather as fast as it tried 
to form. You can now see that the rea- 
son is, that for every two atoms of hydro- 
gen which are ready to appear, there is 
the oxygen in the nitric acid ready to 
“burn” the hydrogen into water; but that 
neans that if the nitric acid gives up 
Oxygen, it must itself be reduced to some 
lower stage, showing of course the nitric 
fumes; and that is the reason why com- 
bination with almost any of the metals 
will make nitric acid break down to some 
lower form of oxidation, always with the 
Thus, 
take iron, copper, lead, zine, brass, silver 
—it hardly matters what metal is taken— 
and vou will get some of the metal dis- 
solved as a nitrate and at the same time 


presence of those brown fumes. 


cs : = 
the hydrogen, which would come off under 
other conditions, simply burns, by moist 
combustion, to water, and that part of the 


Nitric acid which makes the “sacrifice hit” 


of taking care of this hydrogen, breaks 
down to the nitric fumes; that part of 
the acid which forms the nitrate of the 
metal stays up in the oxidized form. 


©: course, you will be asking about 
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“royal water,” aqua regia, the mixture 
of nitric and hydrochloric acids which can 
dissolve gold and platinum; and though 
it is expensive to get much gold, one can 
easily find a bit of platinum by breaking 
up some of the old incandescent-lamp 
globes which usually have metallic platinum 
jeading-in wires at the base. But this 
takes us to our next subject, hydrochloric 
acid and chlorine; and now we are be- 
ginning to get a handful of trumps so 
that we can begin to tackle some of the 


real questions of real analysis. 


The Denver Boiler Explosion 





Since the publication of the article on 
the Denver boiler explosion in the July 6 
number, the accompanying photograph has 
been sent to this office, and is of in 
terest as it shows the lower, or mud 
drum, and the methed of failure of the 
shell plate at the lower row of rivets. 
This photograph was taken shortly after 
the explosion, and while the boiler was 
It will be 


still lying in the engine room. 














RUPTURE OF PLATE AT LOWER SEAM OF MUD 
DRUM 


noted that the tubes are still hanging to 
the drum, and farther back than is shown 
in this photograph is the steam drum, 
which was left intact and with all the 
tubes still secured to the tube plate. 





Combined Associations’ Outing 


The combined associations of engineers 
of the borough of Brooklyn, N. Y., held 
their second outing on Sunday, July 18. 
Two special trains conveyed the members 
more than 
eleven hundred. One of the features of 


and guests, amounting to 
the day was the baseball game between 
the Engineers and Company D, Four- 
teenth Regiment, which after a close and 
interesting contest resulted in favor of 
Company D by the score of 11 to 8. There 
were also several other outdoor events, a 
handsome prize being awarded to the 
winner of each case by Frank Martin, 
chairman of the Games Committee. Re- 
freshments of all kinds were constantly on 
tap. The occasion proved a most delight- 
ful one, and the various committees are to 
be congratulated. 
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A Fin Outing 





Protective Association No. 23. N. A. 3S, 
E., of New York, held its annual outing 
at Grant City, Staten Island, on Sunday, 
July 18, and was the largest the associa- 
tion has yet had, it numbering among the 
attendance many prominent engineers and 
houses. <At 
cleven o'clock, after a hearty breakfast 


representatives of supply 
lad been partaken of, the baseball game 
between the engineers and the “Bunch” 
was played, which resulted in a victory 
for the “Bunch” by the score of 20 to 14, 
Then fol- 
lowed outdoor sports of every kind, the 


after a most exciting contest. 


first and second in cach event being pre- 
sented with a valuable prize. At the close 
of the contests, dinner was served, after 
which the members cf No. 23 and their 
guests departed for home, having spent 
a most enjoyable occasion. 


Manhattan Association's Installation 


Manhattan Association No. 25, N. A. 
S. I., of New York, held a public installa- 
tion of officers at its rooms in the Le» 
ington opera house, on Saturday evenin:, 
July 17. The following officers were in- 
stalled by National Vice-President W. J. 
Reynolds, assisted by Past National Presi 
Lamey: L.. Si 
president; Ebenezar Whittaker, vice-presi 
dent ; 


dent Joseph F. Everson, 
William Downs, recording secre- 
tary; James R. Coe, corresponding secre- 
tay; j.. T. 
John T. 
conductor; Owen Williams, doorkeeper ; 
J. C. Davidson, Harry J. Marks and Wil- 
liam Jchns, trustees. 


Koener, financial secretary ; 
Mahr, treasurer; J. Hl. Moran, 


At the close of the installation ceremony 
the members and guests were escorted 
to the large reception hall, where an ap- 
petizing cellaticn was served. Toast- 
master Everson introduced as speakers: 
National Vice-President J. W. 
Past National Presidents Joseph I. Car- 
ney and Herbert [. Stone, Charles Scha- 
becker, Wilson Van Buren, Fred [elder- 
man, J. D. Taylor, Samuel Schaff, John 
T. Mahr, Harry Marks, John R. Coe, 
William) Downs and Brothers Wilson Bacr 
Nearly every N. A. S. E. as- 


sociation in Greater New York and vicin- 


Reynolds, 


and Barr. 


ity was represented, and the mecting will 
long be remembered as one of the most 
f No. 25. 


spersed between the speakers the “Bunch” 


enjoyable in the history « Inter- 


entertained. 
Phoenix Outing 


Phoenix Association No. 24, N. A. S. 
E., of New York, will hold its Nine- 
teenth Annual Outing on Sunday, August 
22, at Donnelly’s Boulevard Hotel, '‘Col- 
lege Point. L. I. Extensive preparations 
are in progress and the usual merry time 
is guaranteed. 
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Reading the Paper 





Did you ever, in looking over some 
back numbers of your paper, come across 
an article or a letter, or perhaps even 
an editorial, which interested you im- 
mediately and which you did not remem- 
Many of you 
must have had this experience if you 


ber having seen before? 


refer to back numbers frequently. It 
is due to one of two things: either you 
don’t read the paper thoroughly, or else 
you were not much interested at the time 
in the subject of the article which ap- 
pealed to you later. In most cases, how- 
ever, it is hasty reading of the paper; 
the interest of a practical engineer does 
not change widely or often, as a rule. 

Occasionally, we receive letters from 
regular subscribers in which they ask 
for information which they could have 
found in a back number of the paper 
less than a month old. The one sure 
remedy for this unnecessary pen exercise 
is to read each number of the paper care- 
fully, record in a card index the title and 
general character of each article of in- 
terest to you, and keep your back numbers 
in a temporary binder. This sounds like 
a lot of red tape and trouble, but it isn’t 
after you get the habit. The card index 
can be kept in a little box about five 
inches wide and fifteen inches long. 

At any rate, whether you are inclined 
to keep an index or not, read the 
paper carefully and then go through it 
again page by page and see if you have 
skipped anything relating to your own 
class of work. You will be surprised at 
the increase in your interest in the paper 
and in its helpfulness to you. It certainly 
can’t do you much good if you don’t 
read it properly. 





The Massachusetts Inspection and 
License Laws 


If a manufacturer of gunpowder, nitro- 
glycerin or any other thing that might by 
any carelessness or neglect cause loss of 
life or destruction of property attempted 
to erect a factory for the production of 
his particular commodity in the heart of 
any community however small, no uncer- 
tain or dilatory measures would be taken 
to put a stop to the project. If a man is 
found to be afflicted with a contagious 
disease that is neither necessarily fatal 
nor dangerous, he is promptly isolated. 

If highways, bridges or buildings (either 
public or private) are discovered to be 
even potentially unsafe for traffic or 
habitation, their use is at once forbidden. 
But over the greater part of the country 
and in centers of dense population a steam 
boiler, which in the hands of an ignorant 
or incompetent attendant and without 
proper appliances is potentially as danger- 
ous as a powder mill, and more so than 
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sinallpox, scarlet fever or leprosy, may be 
installed and operated by anyone who de 
sires and has the price. And the public. 
which is supposed to be safeguarded from 
everything that can even in the remotest 
degree be regarded as jeopardizing life, 
limb or property, is helpless in the matter. 
To be sure some States have taken up the 
matter. of boiler-inspection legislation, 
some enacting general laws making cer- 
tain boilers subject to periodic inspection 
and the attendant required to show some 
fitness for the position he — holds. 
Some other States allow municipalities of 
certain specified minimum population to 
pass ordinances requiring steam-boiler in- 
spection and engineer's licenses, and these 
are more or less conducive to public 
safety, according to the intelligence of the 
successful city politicians. 

As a State, Massachusetts has long oc- 
cupied an advanced position in this mat- 
ter. New boilers of the lap-seam type 
above forty-two inches in diameter are 
forbidden use or installation in the State. 
Massachusetts legislated wisely in the 
matter of lap-seam boilers, in that the in- 
stallation of new boilers of this type is 
prohibited, but fell far short of manifest 
duty when neglecting to provide for the 
immediate retirement of the old boilers 
admittedly unsafe. This neglect was made 
a basis for several attempts on the part 
of those more or less interested in the 
manuiacture and sale of boilers to weak- 
en the license and inspection laws, and 
provide for the installation of lap-seam 
boilers of all sizes and the granting of 
licenses to incompetent men. 

During the earlier weeks of the ses- 
sion of the Legislature, no less than four- 
teen bills bearing on the license and _ in- 
spection were introduced, but happily, with 
one exception, none which had any ten- 
dency to weaken the law were passed, and 
the exception was nullified by the recom- 
mendation of the chief of the boiler in- 
spection department to the several in- 
spectors regarding the factor of safety to 
be used in fixing the allowable working 
pressure on all boilers which are not up 
to the Massachusetts standard, but which 
owing to the fact that they were in the 
State prior to May 14, 1908, may be in- 
stalled, and operated, but with a factor of 
safety which will practically prohibit their 
use for any service except that of low- 
pressure heating. 

No changes were made in the engineer's 
license Jaw and the minor changes in the 
boiler inspection law, three in number. 
provide as follows: 

1—A boiler in this commonwealth at 
the time of the passage of this aet, which 
does not conform to the rules of constr 
tion formulated by the board of boiler 
rules may be installed after a thorough 
internal and external inspection and |) 
drostatic pressure test by a member of 
the boiler inspection department of 1! 
district police, or by an inspector holding 
a certificate of competency as an inspector 
of steam boilers, as provided by section 
six of chapter four hundred and sixty-tive 
of the acts of the yvear nineteen hund) 


and seven, and employed by the compan) 
insuring the boiler. The pressure allowed 
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on such boilers is to be ascertained by 
rules formulated by the board of boiler 
rules. 

2—The board of boiler rules shall hold 
public hearings on the first Thursday in 
May and November of each year, and at 
such other times as the board may de- 
termine, on petitions for changes in the 
rules formulated by said board. If the 
board, after any such hearing, shall deem 
it advisable to make changes in said rules, 
it shall appoint a day for a further hear- 
ing, and shall give notice thereof and of 
the changes proposed by advertising in 
at least one newspaper in each of the 
cities of Boston, Worcester, Springfield. 
Fall River, Lowell and Lynn, at least ten 
days before said hearing. If the board 
on its own initiative contemplates changes 
in said rules, like notice and a_ hearing 
shall be given and held before the adop- 
tion thereof. Changes made in the rules 
which affect the construction of new 
boilers shall take effect six months after 
the approval of the same by the governor: 
provided, howerer, that the board may. 
upon request, permit the application of 
such change in, or additions to, rules, to 
boilers manufactured or installed during 
said six months. When a person desires 
to manufacture a_ special type of boiler 
the design of which is not covered by the 
rules formulated by the board of boiler 
rules, he shall) submit drawings and 
specifications of such boiler to said board, 
which, if it approves, shall permit the 
construction of the same. 

3—The provisions of this act relative 
to the inspection and operation of boilers 
within the commonwealth shall not be 
held to apply to steam fire engines brought 
into the commonwealth for temporary use 
in times of emergency. for the purpose of 
checking conflagrations. 


While the boiler inspection laws of 
Massachusetts are not all that could be 
desired by one who sees only the rfght 
of the public to protection from possible 
danger, they are far in advance of those 
of other States, and her example in this 
respect could be emulated elsewhere to 
great public advantage. 





Furnace Draft 


In speaking of a position which had 
been tendered to him and declined an 
cngineer said: “I could not take that job, 
as much as | would like to if conditions 
were only a little bit different. The en- 
gines are new and in first-class working 
order. The boiler room is airy and con- 
veniently arranged, but there is no draft. 
I have held down two or three good jobs 
in the city and have made good records in 
all of them, but there was a good draft 
in all cases and that had more to do with 
my success than any ability or fitness. If 
you have a good draft you can make hot 
fires and hot fires will make cheap steam, 
while if the draft is poor you cannot get 
any life into the fire and it will lie on 
the grates and mull away with a dull 
red glow without life, making lots of 
smoke and only about half as much steam 
as it should. 

“That kind of a fire takes all of the 
ambition out of a man. He may have the 
best engines in the world with a load 
just right to make economical operation 


as casy as rolling off a log. Everything 


in the plant may be first-class, and all 
key to concert pitch so that it would 
seem almost like going on a vacation to 
take a job there. 

“Rat 


t if the draft is poor every pound 


pa 


am will cost twice as much as it 
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should and all the extra refinement in the 
engine room will only make the loss in 
the boiler furnaces the more apparent. 

“IT would rather promise to get results 
out of a plant with slide-valve engines 
and a good draft than from one with the 
most economical engines built if I have 
to make steam in boilers with no more 
draft than there is at the plant I just 
turned down.” 

There was much common sense em- 
bodied in the remarks of the engineer. 
The significance of draft in steam mak- 
ing has been given much less attention 
than it deserves in steam-power plant de- 
sign. Economical steam making is pos- 
sible only with boiler furnaces in which 
the proper amount of air for combustion 
can be forced through the fuel bed. The 
greater the temperature difference be- 
tween the furnace and the water in the 
boiler, the greater will be the heat trans- 
fer. 

Where the fuel burns with an insuffi- 
cient air supply, the combustion is incom- 
plete and the heat available for steam 
making is much less than with the proper 
air supply. Too large a grate area for the 
work to be done will produce the same 
In fact, it 
makes restriction of air a necessity. In 


effect as insufficient air supply. 


one plant the engineer, noticing that the 
damper was closed most of the time, re- 
duced the grate area under the boilers 
about one-third with a resultant saving 
of over five per cent. in the amount of 
coal used. 

Not all of the factors of draft control 
are in the hands of the operating engineer 
and in some plants none of tliem are. 
But there are many places where an in- 
vestigation of the draft and its relation 
to the work done will indicate changes 
that will increase the economy and im- 
prove the operating conditions of the 
plant. 





Speaking of Boiler Scale 


“An ounce of prevention is worth a 
pound of cure.” This adage is equally 
true whether used in connection with 
domestic life or the everyday work in the 
power plant, and might be aptly applied 
to the question of boiler scale. The water 
that does not leave a deposit of some kind, 
when raised to the temperature of steam 
under pressure, does not exist for power- 
plant use, and the inevitable result, when 
the water has not been subjected to pre- 
vious treatment, is the formation of scale 
on the tubes or plates of the boiler shell. 
This, of course, means a loss in efficiency 
due tu the added thickness through which 
the heat must be transmitted, and usually 
a loss of some magnitude on account of 
the low heat-conducting qualities of the 
Nor is this all. The formation of 
scale almost invariably means an increase 


scale. 


in the repair and maintenance expense 
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and at frequent intervals necessitates a 
shutdown for cleaning. Unequal expan- 
sion of the metal and corrosion result- 
ing in leaky joints must also be laid at 
the door of scale formation. 

It is evidently of great importance to 
keep the scale out of the boiler, but just 
how it is to be done will depend a great 
deal on the size of plant and the amount 
of money it would be profitable to spend 
for this purpose. No great amount of 
reasoning is necessary to be convinced 
that prevention is better than cure, and it 
would also seem evident that preventing 
scale-forming matter from ever getting 
into the boiler were better than allowing 
it to enter and then washing it out. The 
boiler is installed for the purpose of evap- 
orating water and should be kept in the 
best possible condition for that purpose. 
It is not designed or intended to.be used 
as a purifier or collector of sludge, and 
when impurities are to be removed from 
the water, it would be better to conduct 
the operations necessary outside of the 
boiler shell. This would mean the in- 
stallation of a purifying system, the adop 
tion of some form of heater best fitted 
to the requirements, or possibly the use 
of boiler compounds and special tanks for 
treating. The quality of the water and 
the amount of seale-forming ingredients 
would largely determine the method of 
treatment. 

There are plants where the water is ex- 
ceptionally pure or where only a small 
amount of steam is generated, in which it 
might be cheaper to endure the condi- 
tions imposed by scale than to incur the 
expense of a special apparatus, but in the 
great majority of cases it would undoubt- 
edly pay to purify the water before it 
enters the boiler, or at least prevent scale 
formation by the use of compounds. 





For eight nights during the Hudson- 
Fulton celebration this fall, New York 
will be the most brilliantly lighted city in 
the world, according to the plans of the 
IHludson-Fulton Celebration Commission. 
The illumination will begin at 6:30 night- 
ly, and continue until 12:30 a.m. Esti- 
mates place the number of lights to be 
used, in addition to the regular lighting, 
at between 1,000,000 and 1,500,000 incan- 
descent, 7000 are lights, 3000 flare ares, 
one battery of four searchlights of 100,000 
candlepower each, and one battery of 
twelve searchlights, aggregating 1,700,000 
candlepower. It is calculated that the 
total candlepower of lights will reach 26,- 
200,000. 





To break a section of vertical, cast-iron 
sewer pipe, without danger of dropping 
pieces down the inside, drill a small hole 
and split the pipé with a drift pin. The 
lower portion of the pipe can then be 
stuffed until the whole section can be 
broken out. 
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The “True” Waste Press 


The “True” waste press illustrated 
herewith rests on four legs in a cast-metal 
tank, on the inside of which, a short dis- 
tance from the bottom, is a cast ledge, 
on which rests a steel grate. A galvanized- 
steel cylinder, a little smaller than the 














“TRUE” WASTE PRESS 


tank inside of which it sets, rests on the 
grate, and is nearly twice as high as the 
tank. It is perforated with several lines 
of holes all around and nearly to the top 
of the tank. It is also fitted with a per- 
forated removable bottom to hold the 
waste when the cylinder is removed to be 
discharged. 

From sides of the tank is 
hinged a yoke, through the center of 
which passes a large screw with a fine 
thread to the cast follower inside the cyl- 
inder below. Secured firmly to the top of 
the screw is a crosshead through which 
slides the long lever which operates the 
press. 

The grate, upright, yoke, screw and 
crosshead are all of cast steel and sufh- 
ciently large to resist the strain of the im- 
mense pressure which the larg> screw and 
long lever can be made to give. The open 
grate and perforated cylinder, allow a 
free escape of oil from the waste, and the 
cylinder may be taken to a convenient 
place and discharged without handling the 
waste. 

The press takes the place of the waste 
can required by the fire-insurance com- 
panies. 

When using, pack the waste in the 
cylinder, and after placing the follower 


opposite 
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in position, screw down with the lever 
and let the press stand all night, if con- 
venient, and then set up harder. This press 
is manufactured by Adams True Peirce, 
Dover, N. H. 





Goubert Closed Multipass Feed 
Water Heater 


This apparatus is guaranteed to heat 
feed water from ordinary temperature to 
within 10 degrees of the temperature of 
the exhaust steam. As° illustrated, the 
Goubert heater consists essentially of two 
cast-iron water chambers connected by 
a cluster of small straight brass tubes, 
which in turn are inclosed within a 
cylindrical cast-iron shell extending from 
one water chamber to the other. The ends 
of the are rolled into steel tube 
plates in the same manner as boiler tubes 
are rolled into the manifold. The cast- 
iron shell surrounding the tubes merely 
provides an for the exhaust 
steam, and is of larger diameter than the 
water chambers, to form an annular belt 
from which the steam may enter among 
the tubes from all directions. 

The exhaust steam enters the shell by 
the upper opening shown at the right, 
and what does not condense passes out 
the lower opening. That. which is con- 
densed on the tubes flows to the bot- 
tom of the shell and passes out through 
a drip pipe. It is a peculiarity of this 
construction that oil or the 
steam is removed as in an oil separator 
and passes off with the drip, leaving the 
remainder of the exhaust steam in the 
best possible condition for heating sys- 
tems and other purposes where live steam 
is sometimes used. 

One great advantage of having the 
water within the tubes, is that the scale 
may be removed without taking down the 
heater. By removing the top chamber 
the tube interiors can be examined and 
cleaned out with little difficulty.: Any sedi- 
ment which falls, either during cleaning 
or operation, goes down into the bottom 
of the lower water chamber, from which 
it may be drawn out through the bot- 
tom blowoff openings. 

The greatest advantage claimed for 
this heater is the multipass feature. As 
will be noted, there are baffles so placed 
in the upper and lower chambers that 
the feed water entering at the bottom 
must travel back and forth through sev- 
eral sets of tubes, and be subjected to the 
heat of the steam several times before 
it can reach the outlet at the top. 

This heater is provided with an ex- 
pansion joint between the upper chamber 
and the shell. The upper chamber is sup- 
ported entirely by the tubes and left free 
to move up and down. The expansion 
joint is fitted with a flexible ring gasket 
composed of layers of soft copper and 
special packing with wire interwoven. 
The inner edge is clamped between the 


tubes 


envelop 


grease in 
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shell and an annular ring. The only 
purpose of this gasket is to prevent steam 
from escaping into the room, and as it 
is subjected to no other pressure than 
atmospheric, the gasket will last for years. 
Its renewal amounts to nothing more 
than the replacing of a cylinder head or 
steam-pipe gasket. 

The vertical construction as described 
is preferable, but for installations where 
there is not sufficient head room as in 
the cellars of city buildings, the hori- 
zontal heater can be used. It has the 
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GOUBERT CLOSED FEED-WATER HEATER 
same essential features as the vertic: 
type, and is also useful in connection wi 
condensing engines. If it is desired 
suspend the horizontal heater from 
ceiling, the feet may be replaced by straps 
lugs or bolts. The heater is built by ¢! 
Goubert Manufacturing Company, 
West street, New York City. 
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The annual convention of the Canadian 
Association of Stationary Engineers, July 
27 to 30, inclusive, is to be held at London, 
Ont., and bids fair to excel all previous 
conventions. 





Personal 


F. W. Hollmann has resigned as steam 
engineer for the Maryland Steel Company 
to become assistant mechanical engineer 
for the Carborundum Company, Niagara 
Falls, N. Y. 





Business Items 


George A. Stocker, of St. Louis, Mo., has jst 
got out an attractive catalog upon cooling towers 
which contains a lot of interesting information 
upon this little-understood subject. 

Squires & Byrne, 52 Stewart street, San 
Francisco, Cal., carry a full stock of assorted 
sizes of ‘‘Selden”’ packings and can fill all require- 
ments of engineers on the Pacific coast. 

On June 30, 1909, Eliot Wadsworth became 
a partner in the firm of Stone & Webster, 
Boston, Mass., formerly consisting of Charles 
A. Stone, Edwin S. Webster, Russell Robb and 
Henry G. Bradlee. 


Benjamin Whittaker has resigned as treasurer 
of J. H. Williams & Co., Brooklyn, N. Y., and 
will now give his entire time to the exporting 
business for the same company, and others, 
with headquarters at 17 State street, New York 
City. 

Glen M. Porter has succeeded W. M. Owen 
as manager of the New York office of the Liberty 
Manufacturing Company, at 90 West street. 
Mr. Porter will have full charge of the business 
in the New York territory and will be assisted 
by C. S. Roosa. 

The Foster Engineering Company, of Newark, 
N. J., has appointed the Cotton States Belting 
and Suppiy Company, of Atlanta, Ga., general 
agents for the sale of its specialties in Georgia 
and Alabama. They will carry a good stock 
of Foster specialties in order to make prompt 
shipments. 


The American Wire Brush Company, 277 
Greenwich street, New York, has issued a new 
leaflet, No. 42, illustrating and describing its 
boiler-tube brushes, giving prices on various 
sizes, ete. The company also sends blotters 
containing useful information to any engineer, 
upon application. 

W. A. Reichert, for the past three years 
advertising manager for the Fort Wayne Elec- 
tric Works, Fort Wayne, Ind., has resigned to 
accept a similar position with the Power and 
Illuminating Engineering Company, of Alli- 
ance, Ohio. This company is a commercial 
organization coéperating with central stations 
to increase the day load on their plants. 

Shipments of Murray-Corliss engines by the 
Murray Iron Works Company, at Burlington, 
Iowa, for the first six months of this year exceed 
in number those for any previous corresponding 
period. This company has just exported a com- 
plete power plant for a flourishing mill in Tsing- 
kianspu, China. The shipment incudes a Corliss 
engilie, tubular boiler, etc., all of the Murray 
make 

The Adams River Lumber Company, Shus- 
wap, &. C., has placed an order with the Minne- 
apo Steel and Machinery Company for a 
22x42 heavy-duty Twin City Corliss engine, 
tore! ier with boiler-feed pump and feed-water 
heat This engine will drive the new planing 
mill pow being built. The Minneapolis Steel 


POWER AND THE ENGINEER. 


and Machinery Company is also furnishing the 
transmission machinery for the planing mill. 


In speaking of lubricants, Adam Cook’s Sons, 
313 West street, New York City, call attention 
to the tact that Albany grease, besides being 
suitable for every purpose of lubrication, is a 
clean lubricant to use, inasmuch as there is 
no dripping on the floor or along the bearing 
supports. It is a neutral grease of uniform 
quality, having comparatively low melting 
points, and has been on the market more than 
forty years. 

At the July directors’ meeting of the Crocker~ 
Wheeler Company, held at the New York office 
of the company, Dr. Schuyler Skaats Wheeler 
was continued in office as president and the 
following other officers were elected for the 
ensuing year: Vice-president, Gano Dunn; 
second vice-president, A. L. Doremus; chief 
engineer, Gano Dunn; secretary, Rodman Gilder; 
treasurer, W. L. Brownell; assistant treasurer, 
G. W. Bower. 


The C. A. Dunham Company, Marshalltown, 
lowa, manufacturer of the Dunham steam trap, 
has opened an office at 503 Fisher building, Chi- 
cago, Ill., in charge of George W. Best. This 
company reports that the sales of traps for the 
first six months of this year exceed the sales for 
the same period last year by 100 per cent. Plans 
are now being drawn for a new factory and 
power plant to be built in the near future at 
Marshalltown. 


The National Exhibitors’ Association has sent 
out notices regarding the mechanical exhibit at 
the Columbus convention of the N. A. S. E., to 
be held during the week of September 13. As 
the demand for space is large, intending exhibitors 
should secure such space as may be needed as 
early as possible. Full particulars will be fur- 
nished by the secretary, William D. Purcell, 
care of Quaker City Rubber Company, Phila- 
delphia, Pa, 

The Minneapolis Steel and Machinery Com- 
pany has received the contract for a large 
irrigation plant which is to be installed at 
Mission, Texas, by Conway & Hoit. It will 
consist of a 14x30x36-inch heavy-duty cross- 
compound Twin City Corliss engine, 36-inch 
centrifugal pump, which will be mounted di- 
rect on the engine shaft, 300-horsepower 
boiler, boiler feed pump and heater. This 
plant will have a capacity of 35,000 gal- 
lons per minute. 


An interesting and instructive booklet, en- 
titled, ‘“‘The Story of Some Friction Tests,” is 
being distributed by the Quaker City Rubber 
Company, 409 Market street, Philadelphia, 
Penn. In this little booklet mechanical engi- 
neers of prominence give the results of scientific 
investigation of the relation of piston packings 
to friction. It is printed on fine paper, attrac- 
tively bound in rich red, and is illustrated with 
many diagrams, test sheets and packing speci- 
mens. <A postal card request will bring a free 
copy to any one. 

At the Bernon Mills of the Manville Company, 
Georgiaville, R. I., a 300-kilowatt Westinghouse 
low-pressure turbine is being installed to take 


steam at atmospheric pressure from the exhaust 


of a Corliss engine, driving a three-phase, 60- 
cycle, 600-volt alternator to supply additional 
power and lighting for the mills. The turbine 
is operated without superheating and exhausts 
into a condenser maintaining a vacuum of 27 
inches. Besides the lighting service for the 
mills, the distribution system supplies a syn- 
chronous motor direct-connected to mill line 
shaft. 

Greene, Tweed & Co., 109 Duane street, 
New York Cty, is sending out gratis an in- 
teresting little booklet entitled, ‘History of the 
Marathon Races.” ‘This book was written 
by W. S. Farnsworth, a member of the sport- 
ing staff of the New York Evening Journal. 
A brief outline is given of the historic origin 
of the race from the plain of Marathon to 
Athens, also a short review of the sport from 
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the Olympic games in Athens in 1906 up to 
the present date. Marathon records and 
photo-engravings of the prominent runners 
are given in the booklet. 

For the purpose of enlarging its New York 
interests and developing the engineering end 
in connection with large steam power-station 
installations, the E. Keeler Company, of Williams- 
port, Penn., has associated with it T. R. Brown 
as chief engineer, with headquarters at 29 Broad- 
way, New York. Mr. Brown is an engineer 
of wide practical and theoretical experience 
He was formerly connected with the Pennsyl- 
vania railroad as master mechanic of the Juniata 
shops at Altoona; also with the Westinghous> 
interests and lately with the American Car and 
Foundry Company. 

The Lagonda Manufacturing Company, Spring- 
field, Ohio, has just issued a 48-page booklet 
describing its Weinland boiler-tube cieaners. 
Full description is given of the various types of 
cleaners manufactured by this company and 
the scale condition for which each is best suited 
is pointed out. Among the new types devel- 
oped are the air- and steam-driven turoine and 
also a line of cleaners for use in condenser and 
economizer tubes. A description is also given 
of the different styles of cutter heads which are 
adapted for different conditions of scale. Their 
new device for cleaning Stirling boilers is also 
described. 

During the past week the C. O. Bartlett & 
Snow Company, Cleveland, Ohio, ciosed con- 
tracts through F. C. Greene, mining engineer, 
for complete coal-mine equipments for the 
McGillveary Coal and Coke Company, at Cole- 
man, Alberta; and the West Canadian Colliers 
Company, at Bellevue, Alberta. The contracts 
jnclude a steel tipple, with all the necessary 
machinery, including the Greene patent transfer 
dump, type 4, for each plent, as well as a com- 
plete power-plant equipment and haulage system 
foreach. The plants will be entirely elect~ c2.ly 
operated and are to be in operstion by November 
1 of this year. 

“How to Save Coal” is discussed from the 
point of view of recovering waste hei in the 
chimney flue gases in a neat little bookle. which 
is being distributed by the Green Fuel Econo- 
mizer Company, of Matteawan, N. Y. The 
booklet further describes the construction of 
the Green economizer, illustrating the new 
extended top header, the new bottom header 
especially designed to avoid choking from soot, 
the new sectional cevering and other improved 
features. There are severai illustrations of 
large plants, such as ‘he Delaware, Lackawanna 
& Western terminal power plant, which have 
recently been equipped with Green economizers 
and Green mechanical draft fans. 

A single boiler of unu-ual capacity, 2274 
horsepower, has been placed in the Delray power 
station of the Detroit Edison Company. This 
boiler, a Stirling special, has a 150-inch by 11-foot 
grate, and is served with bituminous coal by 
four Roney stokers installed underneath the 
one boiler. This exceptional installation is in 
the first section of the Detroit Edison Company's 
No. 2 power house at De ay, and in the con 
struction of the plant al:,wance has been made 
for extending the outfit with similar units as 
the station’s lighting load increases. George 
W. Cate is superintendent of the plant. The 
engineering design and construction was carried 
out by Westinghouse, Church, Kerr & Comipany. 

That the iron and steel business is improving 
is indicated by the large number of inquiries 
being sent out to Corliss-engine builders by 
the steel mills and the large number of con- 
tracts lately placed. The Wisconsin Engine 
Company, Corliss, Wis., reports live inquiries 
in excess of $2,000,000 for Corliss engines. This 
company recently closed a contract with the 
River Furnace and Dock Company, Cleveland, 
Ohio (a Corrigan-McKinney interest) for three 
large blowing engines, 46 and 84 and 84 by 60. 
These engines will be of the vertical, long-cross- 
head type and the order is the largest one of 
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its kind placed in many months. A feature 
of these engines will be the improved air-valve 
gear with which they will be equipped. 


H. M. Byllesby & Co., consulting engineers, 
of Chicago, Ill., have acquired the Tacoma Gas 
Light property at Tacoma Wash. In this 
connection, it is announced that C, E. Groesbeck, 
of San Diego, Cal, has been elected vice-president 
of the company with headquarters at Tacoma, 
and will have charge. of their interests on the 
Pacific coast and in Idaho and Montana. Other 
changes in personnel, recently announced, are 
the following: H. Almert, a Chicago engineer, 
has been appointed manager of the company’s 
department of examinations and reports, and 
W. R. Thompson, late of the New York Public 
Service Commission and formerly with Westing- 
house, Church, Kerr & Co., has been appointed 
assistant to the chief engineer; both with head- 
quarters at Chicago. 


Last November we referred in our columns 
to the fact that the Lunkenheimer Company, 
Cincinnati, Ohio, had received from the DPan- 
ama Canal Commission a very large order for 
their “Renewo™ globe, angle and cross valves, 
The order at that time covered upward of 
TO00O valves. Within the past two weeks this 


ecmpany received an additional order for the 
“Renewo” valves, amounting, in all, to up- 
ward of $50,000. The “Renewo™ valve has 





a renewable, self-cleansing seat, and the disk 
ean replaced when worn. It is not 
necessary in every case to replace these parts, 
as the regrinding feature is also embodied 
in the “Renewo"” valve, so that if desired the 
seating faces can be reground and made tight 
without removing the valve from the connect- 
ing pipes. 

The condition of improvement which the 
Westinghouse companies find their business has 
undergone during the past month maintains the 
same steady rate of advance noted during the 
previous months of the present year, assuring, 
before the close of 1909, a repetition of the busy 
times of 1907. In June, the Westinghouse Elec- 
tric and Manufacturing Company, East Pitts- 
burg, Penn., enjoyed an improvement of 
per cent. over its business of May. A large order 
for railway motors secured from the New York 
Elevated Company is noteworthy since these 
motors had previously been furnished by the 
Westinghouse company's most important com- 
petitor. Switchboards and auxiliary supplies 
amounting approximately to $500,000 have also 
been ordered by the Pennsylvania Tunnel and 
Terminal Company for the New York terminals 


also be 


25 


and tunnels of the Pennsylvania railroad. In 
line with the encouraging improvement noted 
by the Westinghouse Machine Company, the 


Philadelphia Rapid Transit Company has recently 
placed orders for two steam-turbine equipments, 
one of 6000 and one of 12000 kilowatts capacity. 

The problem of balancing high-speed steam 
engines is discussed in a clear and exhaustive 
manner in a pamphlet that is being distrib 
uted by the American Engine Company, 
Bound Brook, N. J. It is pointed out that 
balancing the ordinary simple engine is an 
impossibility without the use of “bob weights,” 
that is, reciprocating weights moving at right 


angles to the piston; further that any at- 
tempt at balancing in one direction intro- 
duces equal unbalancing forces in a direction 


at right angles. The author then proceeds to 
show how an engine can be balanced perfectly 
if two cylinders be suitably arranged, and 
gives a brief description of the American Ball 
angle compound engine in which this idea is 
incorporated. It is pointed out that the per 
fect balance obtained makes it feasible to in 
stall. this engine upon upper floors and in 
other places where vibration would be 
jectionable, also that the even turning mo- 
ment incidentally secured makes it possible to 


ob- 


use lighter flywheels and results in less pres- 


sure upon bearing surfaces, besides giving 
more satisfactory operation of alternating- 
current generators. Copies of the pamphlet 
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will be sent gratis to engineers interested in 
the subject. 

While the International Acheson Graphite 
Company, of Niagara Falls, may always be 
expected to be in position to meet the extended 
and varied requirements of old and new cus- 
tomers in all parts of the world, it is nice to 
point out how it met a recent test of its remark- 
able facilities and demonstrated the fact that 
it was not found wanting. Between 1 and 
2 o'clock on the afternoon of Friday, July 2, 
a telegraphic order, calling for the shipment 
of a carload of electrodes 8x48 inches by express, 
was received. Their and an express 
company were immediately notified. At 5 p.m. 
an express car was delivered on the track in 
front of their products building. At 5:30 p.m. 
a locomotive on the Niagara Junction railroad 
was pulling away with the loaded car for delivery 
to the Michigan Central Railway. It left Niagara 
Falls about 6 p.m., Buffalo about 8 p.m. and 
very early on Saturday morning the electrodes 
were delivered to the consignee in Chicago, Ill. 
The regular shipments of the day were not inter- 
rupted, there was no overtime and the consignees 
were made happy by the prompt shipment. 
The value of the service to the customer is more 
apparent when it is known that if the business 
judgment of the Acheson Graphite Company 
had not been such as to have these very large 
electrodes in stock, a delay of from 10 to 12 
weeks would have” resulted. Regular and 
prospective customers should always anticipate 
their wants as much as possible, for, ordinarily, 
the time period specified is consumed in getting 
the carbons and graphitizing them. 

A process for softening boiler-feed water 
at the same time that it is heated is de- 
seribed in a 36-page booklet sent out by the 
Ilarrison Safety Boiler Works, Seventeenth 
and Clearfield streets, Philadelphia, Penn. In 
the advantage is taken of the fact 
that heating water in an open spray drives 
off free and combined earbonic-acid gas, re- 
sulting in the precipitation of carbonates, and 
by further treating the water with a single 
reagent sulphates, chlorides, nitrates and 
acids can be counteracted, giving a perfectly 
softened water which will not corrode nor 
form hard scale in the boilers. The = sim- 
plicity and inexpensiveness of this treatment 
are contrasted with the repeated chemical 
analyses and expert attention required where 
two reagents must he proportioned, as in the 


works 


process 


ordinary cold-process system. It is also 
pointed out that the cost of the apparatus 
for the hot-process treatment is much less 
than the combined cost of the feed-water 


heaters and water softeners required to give 
the same ultimate results in the boiler with 
the cold process. The pamphlet contains much 
valuable information for the owners, de- 
signers and operators of steam plants, as 
well as descriptions and illustrations of va- 
rious installations; and in view of the fact 
that the steam-boiler inspection and _ insur- 
anee companies find over 50 per cent. of the 
boilers in defective in ways which can 
be traced to impure feed water, it will doubt- 
less find a large number of interested readers. 
Copies are distributed gratis upon application. 

The Ashton Valve Company has recently 
occupied its new plant at 169 to 171 First street, 
East Cambridge, Mass. The main building 
is 200 feet long and 50 feet wide, three stories 
and basement. The basement contains a fire- 
proof pattern storage room, blacksmith depart- 
iment and: general stock room for rough brass 
and iron castings. The office, toolroom, pattern 
shop and shipping department are on the first 
floor, while the floor is given over to 
the valve manufacturing department and valve 
buffing room. This floor opens to the second 
floor of the boiler house where the work of 
valve testing is done. The third floor is devoted 
entirely to gage making, including buffing and 
nickel plating. The foundry measures . 60x30 
treet and the boiler house is 30 feet long and 50 
feet wide. The latter is equipped with two 


use 


second 
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water-tube boilers, one especially for testing 
purposes and capable of carrying 400 pounds 


steam pressure. All the buildings are of brick 
and concrete slow-burning mill construction. 
All machinery is driven by electric motors 


operated on the group-drive plan, and the build- 
ings are all lighted by electricity. Special atten- 
tion has been given to the lighting in the daytime 
working hours, all buildings having been fitted 
with as many windows as strength would permit. 
The most improved sanitary arrangements have 
been installed on a liberal scale. The business 
of the Ashton Valve Company was established 
in 1872. The plant of the company at 271 
Franklin street, Boston, has been dismantled, 
but one floor has been retained tor a city office. 
The company makes muffler and open pop- 
safety valves, blowoff valves, locomotive steam 
gages, duplex air gages, gage testers, air-brake 
inspector’s test gages, locomotive chimes, whistles 
and dynamometer recording gages. 





Help Wanted 


Advertisements 


under this head are inserted 

for 25 cents per line. About six words make 
a line. 

WANTED—Experienced draftsman on Cor- 


liss engine work. Address Box 82, PowER. 
WANTED—Thoroughly competent steam 
specialty salesman; one that can sell high- 
grade goods. Address ‘‘M. M. Co.,’’ Power. 
AN ENGINEER in each town to sell the 
best rocking grate for steam boilers. Write 
Martin Grate Co., 281 Dearborn St., Chicago. 
ENGINEERS—A leading manufacturer wants 
to make arrangements with an engineer in every 
city who can use his spare time looking after 
their interests and by so doing add greatly to 


his income. Address ‘‘ Manufacturers,’’ Box 
24, South Stillwater, Minn. 
WANTED—A_ good live agent in every 


shop or factory in the U. 8S., to sell one of the 


best known preparations for removing grease 
and grime from the hands without injury to 
the skin. Absolutely guaranteed. An agent 


cin make from $5.00 to $25.00 over and above 


his regular salary. This is no fake. Write 
for free sample_and agents’ terms. The Klen- 


zola Co., Erie, Pa. 


Situations Wanted 


Advertisements under this head are inserted 
for 25 cents per line. About six words make 
a line. 

WANTED—Position as constructing engi- 


neer on power plant work by young man used 


to responsible charge of such work. Box 81, 
POWER. 

FIRST-CLASS LICENSED electrical engi- 
neer desires position in manufacturing plant 


or power house. 
Box 77, Power. 
_WANTED—Position as salesman for some 
high grade power equipment. Young man, 
ten years’ Corliss engine, sales and engineering 
experience. Box 80, PoWwErR. 

ASSOCIATE A. 8S. M. E. 
-position. Anerican, 29, single, with technical 
education; nine years’ experience in power 
plant design, construction and tests. Box 
79, POWER. 

MECHANICAL ENGINEER, graduate, with 
several years’ experience in general machinery, 
gas engines, automobiles and pumping machin- 
ery, desires responsible position. Age 28. Box 
70, PowEr. 

ENGINEER, thoroughly experienced, wants 


No objection to small place. 


MEMBER wants 


position in either the States or Canada. Both 
stationary and marine practice—-also good 
steam fitter. Understand pumps, © sprinkler 
systems, fire alarms, ete. Can furnish very 


best references. Address Box 78, Power. 

A LIVE MECHANICAL electrical construction 
engineer will be open for a position Septem- 
ber 1, either as superintendent of construction 
or chief engineership in light, power or 
manufacturing piant. Finest of references; 
eighteen years with representative companies. 
Address Box 76, Power. 


Miscellaneous 
Advertisements under this head are inserted 
for 25 cents per line. About six words make 
a line. 


PATENTS secured promptly in the United 


States and foreign countries, Pamphlet 0! 
instructions sent free upon request. C. |. 
Parker, Ex-examiner, U. 8S. Patent Office. 


McGill Bldg., Washington, D. Cc. 
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Test of Large Sewage Pumping Station 


Methods of Unusual Interest Employed to Determine Volume of Sewage 
and Water Pumped and Average Head in 2,100,000,000 Gallon Station 





B Y S 


The Thirty-ninth street pumping sta- 
tion, established jointly by the Sanitary 
District and the municipality of Chicago, 
has a capacity rated at 1,296,000,000 gal- 
lons per 24 hours; but the pumps in- 
stalled there are capable, as shown on 
trial, of delivering fully 2,100,000,000 gal- 
lons, thus making the capacity of this 
plant the largest of any in the world. A 



































VMAS LZ. 




















IMPS ON 


general plan of the arrangement of the 
units in the station is outlined in Fig. 1. 
In the following article are described 24- 
hour continuous tests of the two-screw 
pumps and of one of the four centrifugal 
units, which were conducted by a board 
of experts to decide whether or not the 
pumps and engines had met the guarantees 
made by the builders, 
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FIG. I. GENERAL PLAN OF STATION 


RICE 


Each of these tests resolved itself into 
three parts: 

1—The determination of the volume of 
sewage and water pumped. 

2—The determination of the average 
head. 

3—The determination of the quantity of 
steam supplied to the engine. 

In measuring each of these, independent 
apparatus had to be employed. For ascer- 
taining the steam consumption usual 
practice was followed; but .for the two 
other factors in the test no such standards 
were available; hence some of the follow- 
ing details have more than ordinary in- 
terest and value from an_ engineering 
standpoint. 


Tue CENTRIFUGAL Pumpinc UNITS 


Consider first the centrifugal unit, 
the arrangement of which is clearly in- 
dicated by Fig. 2. Its engine is of the 
horizontal, triple-expansion type, direct- 
connected to a vertical-shaft, submerged, 
single-suction, centrifugal pump. The ro- 
tation is in a_ horizontal plane, the 
three steam cylinders, 12x22x32x30-inch 
stroke, being horizontally disposed and 
arranged at an angle of 120 degrees from 
each other; the three connecting rods 
transmit power to the shaft through a 
single crank pin. The steam cylinders are 
equipped with valve gear of special 
Reynolds-Corliss design, with separate ec- 
centrics for operating the steam and ex- 
haust valves. The high-pressure cylinder 
has a long-range cutoff gear to allow a 
large overload capacity, the cutoff being 
controlled by a centrifugal flyball gov- 
ernor provided with hand adjustment, so 
that the speed of the engine can be varied, 
while running, to suit changes in condi 
tions of head and capacity. The rated 
speed is 128 revolutions per minute, al 
though it was not found necessary to run 
as high as this to deliver the rated ca 


pacity. The engine frames are of the 
horizontal girder pattern and span_ the 
pump pit. The crosshead slides are 


separate and are bolted to the frames. 
The main bearing is also capable of ad 
justment while the engine is running and 
a thrust bearing is located between the en- 
gine and the pump. The capacity of the 
pump was specified to be not less than 
75 cubic feet of sewage per second. 


Tests 9N CENTRIFUGAL Pump 


Measurement of Water—After a care- 





170 POWER AND THE ENGINEER. August 3, 1909. 





inches deep, thus bringing the end meters 
within 6 inches of the side of the chan- 
we nel. To keep the frame at right angles 
He { to the line of the flow, two wrought-iron 
f ‘a _ * pipes were secured to this frame and ar- 
ranged to travel up and down in the 
cast-iron bulkhead guides. The frame 
was suspended by two wire ropes travel- 
ing over duplicate drums secured to a 
common shaft. On this shaft was a hand 
wheel provided with a hand brake. In 
about the center of the shaft was fastened 
a third drum of diameter equal to that of 
the two drums above mentioned, on which 
was wound a wire rope of the same thick- 
ness as those suspending the meter rack. 
This rope passed over a pulley and was 
attached to a counterweight, whose weight 
equaled that of the four current meters 
including the frame to which they were 
secured. A steel tape line was connected 
to this counterweight, and led over suit- 
able pulleys, having its zero set to cor- 
respond to zero at the bottom of the chan- 
nel. By means of this arrangement, the 
distance from the bottom of the channel 
to the plane of the current meters could 
be read directly from the tape. 
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FIG. 3. CROSS-SECTION OF DISCHARGE CHAN 
FIG. 2. TRIPLE-EXPANSION CENTRIFUGAL PUMPING UNIT NEL AT CURRENT METER STATION 





ful study of the conditions, it was de- 
cided that the greatest accuracy would 
be obtained by using current meters to iii iii itis 
measure the capacity of the pump. Fig. 3 7 
shows a cross-section of the channel | 
where observations to determine the ca- | 
pacity were made. The channel at this 
place was carefully calibrated both in 
width and depth, and the current meter 
rack was located here. ‘This calibration 





enabled the cross-sectional area of the flow- 
ing stream to be accurately and_ easily 
determined for any water level. Each 
dot shows the spot at which the velocity of 











the flowing water was taken with the cur- 
rent meters. 

Current Meters—Your current meters 
were used. They were of the Price type, 
as manufactured by W. and L. E. Gurley, 
Troy, N. Y., and were carefully calibrated 
and rated at Chevy Chase, Maryland. To 
insure the meters being properly and 











rigidly placed for each set of observa- 
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tions, a special rig was constructed, as 
shown in Fig. 4. A steel frame securely 
held the four meters. Each end of the 
frame projected beyond its adjacent meter 
about 12 inches. This projection extended 
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into a planed cast-iron bulkhead guide 6 FIG. 4. CURRENT METER RIG USED IN CENTRIFUGAL PUMP TEST 
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By again referring to the cross-section 
of the channel in Fig. 3, it will be seen 
that there were eight vertical and thirteen 
total of 104 
points at which readings were taken. One 
observer, provided with a stop watch, was 
stationed at each meter. 


horizontal positions or a 


Each meter was 
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of a buzz and, after a period approximat- 


ing one minute, would stop his watch 
at the beginning of a buzz. The buzz 
at the time of starting was counted zero, 
the next buzz being counted one. On 


finishing the count, the number of revolu- 
tions of the meter and the reading of the 



























































connected to an electric buzzer in such a watch in seconds and fractions thereof 
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VERTICAL SECTION THROUGH DISCHARGE CHANNEL 





TABLE 1. 


CURRENT METER SUMMARY CENTRIFUGAL PUMP 


TEST. 
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FIG. 6. PLAN OF CENTRIFUGAL PUMP INSTALLATION 
manner that each turn of the meter would) were recorded on the log sheet. All 
Produce one buzz, the circuit being opened stop watches were compared before and 
al closed once every revolution by a after the test with a standard timepiece 


spring coming in contact with a cam on 
the shaft of the meter bucket wheel. 
taking readings, the observer, having 
the hand of his stop watch set at zero, 
Word start his watch at ‘the beginning 


and found to read accurately to 0.2 second. 
This method to 
depending upon automatic registers, owing 
to the liability of latter to 


miss. 


was used in preference 


the jump or 
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When the four observers had finished 
the observations on a_ given horiontal 


plane, the, meters were raised to the next 


horizontal and similar observa- 
tions taken as described, 
ing the 


ce »mplete. 


plane, 
this process be- 
horizontal ob 

The 
meters was then 
of the 
bottom and 


continued until 
servations 
with 
the 


lowered 


were frame 
shifted to 
anc 


observations 


four 
opposite side 
to the 
taken in the same 
to make 
tions the meter 


its 


channel 


this arrange- 
of 
rack was moved but once 


way. By 


ment, one full 


set observa 


TABLE 2% OFFICIAL DUTY TEST 
fTRIFUGAL PUMP NO. 1 
Tripie expansion engine, size, in. .. 


CEN- 


12x22x32x30 


PRESSURES. 


Gage. Abs. 
Steam at boiler,lb. persq.in. 175.19 189.70 
Steam at engine, lb. per Sd. 

_ RRR eee .. 165.40 179.91 
1st receiver, lb. per sq. in... 23.70 38.21 
2d receiver, lb. per sq.in. .. 2.30 12.21 
Barometer, in. Hg... 29.56 14.51 
Vacuum, in. Hg... 26.13 1.685 
Calorimeter, in Hg.... : 4.29 16.616 
Suction head, feet below 

ae ‘ ; 14.01 
Discharge head, feet above 

datum. . 10.05 
Total head pumped against, 

feet Of water. ...ciccss 24.06 

TEMPERATURES, 

External air, deg. F 77.0 
Engine room... . 77.0 
Boiler room. ; 85.9 
Exhaust steam 120.7 
Circulating water. . 4 Re 
Hot well. 76.3 
Boiler feed at pump 132.5 
Drs 6 sewn e 64%. 72.2 

ilorimeter 7 


Steam at engine... 


EFFICIENCIES. 


Average r.p.m., main engine 110.6 
Average r.p.m., cire. engine. 325.8 
Pump horsepower..... 217.7 

BL.E-, TIMM CUMIMS.. «0.0550. ee 278.6 
A ERok og CONC. WRBMO. . oc cccccsces 11.9 
BS. 8 era eee 90.5 
Combined mechanical efficiene y, pe r 

«+ saivi dake masacaadcdebouws 74.9 
Moisture in steam, per cent....... 1.5 
Steam used by engine, lb. per hour. 3,698 .92 
Steam used by engine, Ib. per LH.P. 

8 ea rr ° 12.73 

Durty. 

Feed water per 24 hr. (corrected for 

boiler level) Ib 101, a7 6 
Discharge of traps and ‘sSparator, lb. 554 
Discharge of calorimeter, lb....... 1 r 16 
Boiler leakage, lb...............- 3,432 
Total deduction, Ib... a 12,402 
Saturated steam used by engine per 

24 hours, Ilb.... ' 88,774 
Width of channel at measured sec- 

Sa ee 10.92 
De »pth'of water at measured sec tion, 

Ere es See 4.177 
Discharge area at measured sec tion, 

WR i540 b4%0ds5,0'e0 45.613 
Mean velocit y at measured sec tion, 

2 ES re eier sy 1.749 
Capacity, cu.ft. 900... sscccccessar 79.78 
Weight of sewage per cu.ft. 62.37 


Ft.-lb. of work done per 24 hr.. 10,343,776,820.00 
Duty per 1000 lb. saturated steam, 
RAseass. 


116,5 
Duty guaranteed 


918,088.85 
90,000,000. 00 


horizontally, which was. accomplished by 
a horizontal shifting 
in Fig. 4. The easily 
abled to make one complete set of 
vations per 

Table 1 the of the 
current-meter observations and represents 


lever, shown at A 


observers were en- 
obser- 
hour. 


shows summary 


the average of each of the 104 positions 
in the cross-section of the channel for 
the complete 24 hours duration of the 
test. Irom this summary sheet thirteen 
velocity curves, one of each horizontal 
level above the bottom of the measured 
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section, and eight velocity curves, one for 
each vertical plane, were plotted. The 
area under each curve was obtained by 
the use of a polar planimeter and the 
mean velocity for each of the thirteen 
sections found by dividing the area by the 
depth of the water. The eight mean 
velocities were then plotted as abscissas, 
with the width of the channel as ordinates, 
and a curve drawn showing the lateral 
variation in mean vertical velocities. 
This mean curve was integrated and the 
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vertical elevation in Fig. 5 and plan view 
in Fig. 6. These were float gages with 
large metal floats, to the tops of which 
were connected steel rods with hori- 
zontal pointers passing before a vertical 
scale marked in hundredths of feet. The 
zero of the scales were carefully set by 
level observations referred to the bench 
mark previously mentioned. Readings of 
both discharge- and suction-level gages 
were taken every 15 minutes. The sum of 
the average of the readings of the two 
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in steam used during this test. All 
drips from the steam separators and main 
steam piping were led through a con- 
denser and then weighed. The weight of 
the drips, plus the weight of water due 
to boiler leakage, and that used by the 
calorimeter was deducted from _ the 


amount of feed water supplied to the 
boiler, giving the net quantity of steam 
supplied to the engine during the test. 
A throttling calorimeter was placed be- 
tween the steam separator and the high- 
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FIG. 8. PLAN 
gages for the 24 hours of the test was 
taken as the total head pumped against 
and used in determining the duty. 
Weight of Sewage—To find the weight 
of the sewage pumped, samples were taken 
about every hour and the temperature 
noted. The sample was then taken to a 
chemical laboratory, reduced to the same 
temperature and its density determined. 
Steam Consumption—The boiler located 
at the west end of the boiler room was 
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OF SCREW PUMP CHANNELS 


pressure steam cylinder, and readings of 
temperature and back pressure (measured 
by means of a manometer in inches of 
mercury) were taken every I5 minutes. 
After the engine test had been concluded 
and several hours had been allowed for 
the fire under the boiler to slowly cool 
down, a boiler-leakage test was conducted 
lasting about 6% hours. 

Indicator cards were taken every hour 
at each end of all steam cylinders of the 
main engine and circulating-pump engine. 
























j -4 Fig. 7 shows an average set of indicator 
cards graphically combined to show the 
30 
15 | Atmospheric Line=14.51 Pounds per Square Inch ; 
Y | 
i LG f 
VA f 
0 L L 
1 2 3 4 5 6 7 8 9 10 i 12 13 ld 15 16 
Cylinder Volumes - Each Division equals 0.927 Cubic Feet 
PEE -cancccescncnseasnsennce Triple Expansion Clearance, H.P. 4.85%, I.P. 6.2%, L.P, 4.4% Ratio Actual Card to Ideal Card. .___..._---.----.. 83.4% 
. 12"— 22"x 32"x 30” No. of Expansions, Actual___..._._....-.------.- 1:24.19 
PINGRNNOR).. caansa-ss05<0~5 iicceenta. 2 iP. eee : Combined Mech. B*.........-............- _---...74.9% 
PR han aA nnaccmewe etc ren cee eenue cess I i iii os casi nasi neces 20.85 Power, N. ¥. 
FIG. 7. COMBINED INDICATOR DIAGRAM FROM CENTRIFUGAL PUMPING UNIT 
oo «= Spt : = ee 
_ attineniin "ia — on —~ negara ennelfeieneicge nese aan oun 
mean velocity in the channel thereby entirely disconnected from the rest of the expansion of steam in the three cyl- 
found. steam-generating plant, all flanges being inders. The indicator springs used had 


Determination of Head—At the out- 
set it should be understood that all hori- 
zontal planes were referred to city datum; 
#2 common bench mark on a window sill, 
situated just outside the west wall of the 
building, being used in making all obser- 
vations of levels. 

Level Gages—One level gage was situ- 
ated in the suction channel, and one in 
the discharge channel, as shown by the 


properly blanked. This boiler was con- 
nected with the engine by a separate steam 
line, also blanked where connected with 
the main header. All steam used by the 
engine under test and its auxiliaries was 
taken from this The duty 


one boiler. 


guaranteed by the builders in contract was 
based on commercially dry steam, contain- 
ing not more than 2 per cent. of moisture. 
Only 1.5 per cent. of moisture was found 


been previously calibrated by the makers 
and found to be accurate. The mechani- 
cal efficiency was determined by calibra- 
based steam indicator 
taken throughout the test. The 

tions of the main engine were recorded by 
a positively operated revolution counter 
connected to the high-pressure valve gear 
The revolutions of the circulating-pump 
engine were taken at stated intervals wit! 


tions upon cards 


revolu- 
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a portable speed indicator, and also by a 
positively operated revolution counter. 

Temperature readings were taken every 
15 minutes of the exhaust steam at con- 
denser, circulating water, hot well, en- 
gine room, external air, boiler room and 
feed water. The temperature of sewage 
pumped was recorded at the time of tak- 
ing each sample. Barometer readings 
in inches of mercury were taken every I5 
minutes from a barometer located in the 
engine room. 

Gage readings were taken every 15 min- 
utes of the boiler pressure, steam pres- 


Crane Track Girder 

















4. 
40 














POWER AND THE ENGINEER. 


a direction contrary to that of a boat’s 
propeller. It revolves in a cylindrical 
casing 16 feet long, with 4 inch clearance 
at the side, which has been built into the 
tunnel lining. A cone is placed con- 
centric with the wheel on each side and 
directs the flow to and from the blades. 
A second casing placed just beyond the 
wheel contains stationary deflector blades 
which reduce the swirling motion given to 
the water from the wheel. The shaft on 
which the wheel is mounted is carried by 
an outboard bearing in the center of the 
second casing, where it is supported by 
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FIG. 9. CURRENT METER RIG USED IN SCREW PUMP TESTS 
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FIG. 10. 


ELEVATION 


sure at engine throttle, steam pressure in 
first and second receivers, and in first 
and second receiver heating coils. The 
vacuum in the exhaust pipe from the en- 
gine was taken at the condenser and read 
every I5 minutes in inches of: mercury 
from a mercury column. 
THe Screw Pumps 

The two screw pumps installed in the 
Thirty-ninth street station have each a 
capacity of 666 cubic feet per second and 
operate against a head varying from 7 to 
10 feet. Each consists of a hub sur- 
mounted by six blades or impellers set in 


OF SOUTH SCREW 


= 


~ Power, N.¥. 


PUMP CHANNEL 


the deflector blades. 
shaft is 


The pull on the 
a thrust bearing 
placed inside the engine pit. 


taken up by 


The engines operating these pumps are 
of the triple-expansion type. They have 
cylinders 22x38x62x42-inch stroke, and the 
speed of each engine is 55 revolutions per 
minute. They are placed side by side in 
a single open pit and each is direct con- 
nected to its screw pump. Each engine is 
supported by a massive cast-iron bedplate 
to which are secured heavy round column 
frames with bored guides for the cross- 
heads. The frame of each engine nearest 
the screw carries the high pressure and 
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intermediate pressure cylinders set in 
tandem. The other frame carries the low- 


This arrangement is 
more compact than that of the original 
type of triple-expansion engine, and there 
are but three main shaft bearings to be 


pressure cylinder. 


keptin alinement when six would ordinari- 
ly be required. The valve gear is of the 
standard Reynolds pattern, with the excep- 
tion of the low-pressure exhaust valves, 
which are of the single-beat poppet type. 
The steam and exhaust valves on all cyl- 
inders are operated by separate eccentrics, 
and the high-pressure cutoff is controlled 
by a regulator so designed that the speed 
may be adjusted to suit the head while the 
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FIG. II. POINTS AT WHICH VELOCITY OF FLOW 


WAS OBSERVED 


PUMP 


IN NORTH SCREW 
CHANNEL 


engine is running. All valves are located 
in the cylinder heads. 
Screw Pump Tests 

As the duty guaranteed by the builders 
was based upon the same conditions that 
obtained in the test of the centrifugal 
pumping unit previously described, there 
was no essential difference in the methods 
of conducting the trials of the screw 
pumps than those already detailed, except 
as noted below. 
Measurement of Water—For measur- 
ing the water, current meters were used 
in practically the same manner as related 
above. Fig. 8 shows a plan of the screw- 
pump channels, and in Fig. 9 is illus- 
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trated the meter rig used. The differ- 
ences between this and the one employed 
for the centrifugal unit test, due to the 
much greater volume of water flowing, 
will be readily noted. These channels at 
the position of the current meter racks, 
indicated the plan Fig. 8, 
were carefully calibrated both in width 
and depth. The obtaining of this data 
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POWER AND THE ENGINEER. 
enabled the cross-sectional area of the 
stream to be easily determined for any 
water level. 


Current Meter Summary—Table 3 
shows a summary of the current meter 
observations, giving averages for the 24 


hours of the observations on each of the 
120 positions in the cross-section of the 


north screw-pump 


channel. From this 


TABLE 





VELOCITY, 


DISTANCE FROM 


Meter Above 





Bottom Ft. 0.5 ae 3.05 
‘iS 1.28 1.39 1.82 
3.00 1.56 1.73 2.21 
4.85 1.75 2.08 2.34 
6.70 2.21 2.28 2.66 
8.55 2.33 2.61 2.54 
10.40 2.68 2.62 2.82 
12.25 3.72 2.87 2.83 
14.10 2.82 2.96 S07 | 
15.95 3.07 3.15 ian | 
17.80 3.18 3.26 3.08 | 
19.65 3.33 3.30 3.08 
21.50 3.36 3.27 3.34 
23.35 3.51 3.54 3.47 
25.20 3.58 3.59 3.57 
27.05 3.35 3.65 3.83 





summary sheet were plotted 15 horizontal 
velocity curves, with reference to average 
discharge water level, and eight vertical 
velocity curves. 

Level Gages—One level gage was situ- 
ated in the discharge channel and one in 
the suction channel, as shown by the verti- 
cal view, Fig. 10. The zeros of the scales 
were carefully set by level observations 
referred to the bench mark, and readings 
of the discharge level gage were taken 
at the time of completing each of 
Readings of the suc 


set 
meter observations. 


tion level gage were made about every 
two minutes. The differences between 
the averages of the two gages for the 


24 hours of the two tests, corrected by 
gage level observations, were the heads 
used in determining the final duties. 


Weight of Water—To determine the 


3. CURRENT METER SUMMARY ON NORTH 


August 3, 1909. 
actual density of the water pumped, 
samples were taken every hour and the 
temperature noted. Following is a chemi- 
cal report of the results obtained from 
such samples. 

Steam Consumption—Two of the boilers 
in the station were entirely disconnected 
from the rest of the steam generating 
plant, all flanges being properly blanked. 


SCREW 


PUMP. 
Foor SECONDs. 
WaALL—FEET. 
32 5.59 6.86 8.13 9.40 
63 ee 1.62 1.27 1.18 
26 2.03 1.88 1.50 1.28 
48 2.30 2.16 1.67 1.46 
34 2.27 1.97 1.66 1.44 
53 2.30 1.96 1.62 1.42 
62 2.24 1.99 1.74 1.41 
80 2.36 2.06 1.58 1.50 
76 2.38 2.13 1.70 1.41 
03 2.48 2.37 1.79 1.54 
al 2.29 2.15 | 1.60 1.42 
87 | 2.42 2.26 1.64 1.46 
86 2.57 2.32 1.87 1.66 
13 2.70 2.47 2.05 1.86 
40 3.10 2.90 | 2.83 2.37 
81 3.57 3.50 3.10 3.20 











TABLE 5. OFFICIAL CAPACITY TESTS OF 
SCREW PUMPING ENGINES. 


South 
North Screw ‘Screw 
Pump. Pump. 
Duration of test, 3 hours. 
Steam press, lb. gage...... 170.2 171.60 
Average r.p.m. of main 
erga Pera 8.91 57.55 
Average i.i.p. of main 
engine (from indicator 
cards). er tee eo ee 913.77 937 .40 
Suction head, ft. betow 
MN a cap, Sa. ok pede oe eX 2.975 3.499 
Discharge head, ft. above 
a Seana 7.136 6.650 
Total head in feet........ 10.111 10.189 
Depth of water at measured 
oy he eee 28.146 26.801 
Width of channel at meas- 
ured section, ft......... 9.929 10.125 
Discharge area for obtain- 
ing capacity, sq.ft...... 279.462 271.36 
Average capacity, C.F.S... 673.223 664.00 


TABLE 4. RESULTS OBTAINED FROM 
SAMPLES OF LAKE WATER. 

SouTH Screw Pump TEstv. 

Temp. C 


COED ee Sete ees ee ene 10.0 

Specific gravity........ 0.999892 

UR IE WANES oad case ai wseaarsie a marnrne 62.41929 
NORTH ScreEW Pump TEST. 

I one sxe eee NSA Sik ene Ske Re 10.<¢ 

SE RONEGS a. oon sein + es wa cwes ive 0.99838 

Wo Weis cébewce Kis caseu dans 32..41592 























4 5 6 7 8 10 ll 13 14 15 16 
Cylinder Volumes - Each Division equals 4.87 Cubic Feet 
Diameter of Cylinders, H.P. 22! 1.P. 38; L.P. 62" Referred M.E.P.--~- Mechanical Efficiency from Cards,___ _____-__--_~-- 79.3% 
Length of Stroke, ...._----.---------------- 42" Average R.P.M. Volume of Steam at H.P, C.O.--- -. = —---- 2.285 Cu. Ft. 
Real Expansions, ----..-—--—_---~-------1:31.95 Total H.P. Water End Ciespanes, ._.. &..P. 2.48, ..... 1.7. 35%, ...... E23, 1.2% 
Apparent Expansions,--....--_~--~~-~-.1:35.61 Total H.P. Steam End-- Steam per 1,H.P. per Hr. Dry & Saturated ----~.10.63 


M.E.P,-H,P, H.E. 61.50," CeE, 58,3, *- J.P, H.E, 12.94.°C.E. 13.78" - L.P. H.E. 7.56," C.E. 8.07 * 
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“I 
un 


These boilers were connected with the en- 


remaining procedure under this heading pump engines. In Figs. 12 and 13 are 
gines under test by a separate steam line 


was practically the same as in the test shown combined cards of the south and 


having but one connection with the rest previously described. north screw pumping engines respective 
of the main steam piping in the engine A throttling calorimeter was placed be- ly. These cards were made up from 
room. The gate valve, separating the tween the steam separator and high-pres- averages of indicator cards taken during 
two sections, was found to be tight. How- = sure steam cylinder of each engine. Read- each test. The same indicators and springs 
ever, in order to effectually guard against ings of temperature and manometer’ were used in the trials of both engines. 

any leakage at this point, the steam pres- (measured in inches of mercury) were The remaining factors in the _ test 
sure of the remaining boilers was kept  {aken every 15 minutes. \bout four merely followed good engineering practice 


so that the force exerted on each side of 


hours after the concluding of the test of and need not be elaborated upon here. 
the gate valve was practically equal. The 


each engine, or a sufficient time to slowly In conclusion it may be stated that the 
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TABLE 6 OFFICIAL DUTY TESTS OF SCREW PUMPING ENGINES. 
8 - ee . . y ‘ 
180 South Screw North Screw 
ae Pump. Pump. 
| | | | : Duration of test in hours...................0c0ee eee 2 24 
| ! Barometer, inches mercury................ 0000 eeeeee - 29.06 29.471 
170 | ! -{+$— Barometer, pounds per square inch................000.. a 14.27 14.47 
Pressure, steam per sq.in, at engine throttle, absolute..... Te 184.43 185.56 
a < Pressure steam per sq.in. at engine throttle,’ BARC... eee sees 170.16 171.09 
’ Pressure, steam per sq.in, at Ist receiver, gage........... — 24.09 22.59 
, ' | : Pressure, steam per sq.in, at 2d receiver, gage......... , 0.24 Loe 
160 ; r Pressure, steam per sq.in. at Ist reheating coil, gage... 34.53 38.02 
Pressure, steam per sq.in. at 2d reheating coil, gage 1.206 0.70 
|! Pressure, inches mercury calorimeter manometer...... . 6.46 6.18 
; . | Vacuum, inches of mercury, exhausi pipe at condenser. . . 26.60 26.49 
150 cam Water level suction, ft. below datum..... 0.713 1.439 
' | Water level discharge, ft. above datum.... 6.352 5.635 
Water head, total in ft......... abe 7.065 7.074 
ee bs Temperature, deg. F., at engine throttle 374.97 375.48 
‘ | | Temperature, deg. F., at exhaust at condenser 109.3 115.15 
140 Jp ttt Temperature, deg. F., at hotwell. ae . 59.55 63.76 
; | | | | Temperature, deg. F., in calorimeter.......... 289.52 286.81 
: l. | Temperature, deg. F., circulating water........ 19.56 50.2 
4 ae H Temperature, deg. F., water pumped........... 50.0 50.7 
1 | | | Temperature, deg. i, engine room at barometer. 78.7 81.37 d 
130 ++ — Temperature, deg. F., air bleeder, L.P. jacket, in 208 . 32 210.24 
i | | | Temperature, deg. F., air bleeder, I. P. jacket, out 178.46 142.7 P 
1} | | Water fed to boiler, total pounds...........: 194,866 .0 189,680.5 
ily Water leakage from boilers, total pounds..... 1,365.0 5,145.1 
| | | i 
e | : a Water returned from traps, total pounds ; 7,242.0 7,458.0 
120 itor Water chargeable to calorimeter, total pounds 1,384.5 1/393.0 
| | | | Steam used by engine, total pounds... IS1,844.5 175,684.4 
| Steam quality, per cent......... 98.35 
a oe ee R.p.m. main engine, average........ 53.654 
= 110 ‘ae cain R.p.m., cireul: as engine, average............ ieee sia 319.02 
= | Piston speed, ft. per min., average. ........s...sceceeee ; 375.38 
2 | | | Discharge aa average width at ‘mete rs, ‘fi cathe Bite 10.125 
~ | NS Discharge channel, average depth at meters, ft......... 26.463 
= | | | Discharge channel, average cross-section area at meters, sq.it 267 . 938 
» 100 ee oe ee i harge channel, average velocity at meters, ft. per sec 2.589 
a ;} qd | Capacity, water pumped, ay. cu.ft. per sec....... 693.691 
2 ryt Weight of one cu.ft. of water lifted, lb. ........ 62.419 
a | Foot-pounds, ay. per sec. (average cu.ft. per sec. to ay. head 305,910. 957 306,: § 
° f || | Water H.P., av..... Oe ee . 596.2 
~~ = { t+ + Steam I.H.P. main engine, average from cards. . 690.72 
= J Padi Steam 1.H.P. circulating engine, average from cards 10.22 
2 Yi), on ae ee err ee 700.94 
a UWA | | | | Mechanical efficiency combined, per cent 79.3 
Fy YY RA’ | Saturated steam per I.H.P. per hour. . 10.81 11. 
a OTA TS ie Official duty per 1000 pounds steam... 145,347,847 .7 150,681,634. 46 
2 jf V/4 BOUT DONO ooo on 6.0.0 64 66 oes 6a anaes ‘ . ‘ ere 95,000,000 . 00 95,000,000 . 00 
3 VT) /y 
3 Wii 
4 wt [ cool the fires, a boiler leakage test was tests of each of the centrifugal and screw 
YY started and continued for periods of about pumping engines installed in this station 
VWI | 12 hours. showed a duty largely in excess of that 
V/A “Ah . . . - . 
NAGA OS Oe Although not required by the condi guaranteed, carning for the builders a 
if V/A . ° . . a ~~ * 
WYYY | tions of guarantee, indicator cards were very considerable bonus. The official 
| y YUM, | - . 
VWI \| taken once an hour of each steam cyl- trials were conducted by a board of ex- 
V/A 1) / f o ° . . ° . 4 
50 UYU j— inder of the main engines and circulating perts, upon which Henry A. Allen repre- 
WY sented the Sanitary District, L. E. Stroth- 
iy | - 4 . . . 
man served for Allis-Chalmers Company, 
40 |} the builders, and Robert Hunt & Co., 
TT a : = through William J. Jennings, acted as the 
third member. 
30 4 — 
20 a 
as _ Atinospheri¢ Line=14.47 Pounds per Square Inch _ | ' . 
= a r == ————+ | 
i0 i fe - 
LET 
Og ee on 7 ii f 
0 ee Reseed Merde ES Pe EE PY Ks YEE SE NY NR A SN Se a ee 
‘l 2 3 4 5 6 7 8 9 10 1l 12 13 4 15 16 
Cylinder Volumes - Each Division equals 4.87 Cubic Feet 
4 Diameter of Cylinders, HP. 22." 1.P. 38, L.P. 62” M.E.P. Referred to L.P. Cylinder, _ _- Mechanical Efficiency from Cards, 85.2 % 
vength of Stroke, ._______- patecbe = 42" Average R.P.M...._-__- Volume of Steam at H.P. C.O.- ‘ .- ---.2.081 Cu. Ft. 
“al Expansions. ____ 1:35.6 Total H.P. Water End._ Clearance, H.P. 2.4%. I.P. 2.5%, L.P. 1.2% 
torte Expansions. -- 1:39.7 Total H.P. Steam End, - 





Steam per1.H.P. per Hr. Dry & Saturated 10.99 * 
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HP. HE. 60.28,* C.E, 56.73," - 1.P. H.E, 12.29" ¢.k. 12.20,*- L.P. H.E. 7.20,* C.E. 7.61 * 


. FIG. 13. COMBINED INDICATOR DIAGRAM FROM ENGINE ON NORTH SCREW PUMP 
é 





176 
Coal for Hand Fired Steam 
Plants* 
By D. T. RANDALL 


Steam is being generated in all parts 
of the country with the coals which are 
mined nearby or which are available at a 
reasonable freight -rate. Some are burn- 
ing coals which others would consider 
impossible fuel for their plants. It is 
generally known that there is a differ- 
ence in the character and heating value 
of the coals mined in the United States, 
and yet very few people realize how great 
these variations are. Much coal is left in 
the mines of West Virginia and Pennsyl- 
vania as being of such low grade that it 
will not pay to market it. This so-called 
low-grade coal is, however, but little less 
valuable than the regular output of the 
mines and is in many cases much better 
than the best coal mined in the States 
farther west. Preference is naturally 
given to those coals which have a small 
percentage of ash and do not clinker 
badly, and to the larger sizes such as 
lump or egg. 

The Technologic Branch of the United 
States Geological Survey has been con- 
ducting tests on all the fuels of the coun- 
try and many valuable facts have been 
established regarding their character and 
the best methods of utilizing them. To 


*Paper read before the American Water- 
works Association convention, at Milwaukee, 
June 8 to 12, 1909. 
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show the differences in coal mines in the 
United States, the accompanying Table 1 
has been prepared from results taken 
from Professional Paper No. 48 of the 
United States Geological Survey. 
Experience in burning coals from all 
sections of the country in a hand-fired 
furnace indicates that for such an equip- 
ment (see United States Geological Sur- 
vey Bulletin) the size of the coal is not 
of as much importance as usually 
thought to be the case, but the smaller 


is 
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ash and volatile matter usually increase 
together in the poorer coals, it is diffi- 
cult to separate the effects of any one 
of them from the others. Table 2 seems 
to indicate, however, that the larger per- 
centages of volatile matter make the coal 
more difficult to burn completely. The 
moisture and ash also have an influence 
on the results. 

These tests on house boilers show that 
for wide ranges of volatile matter there 
is a considerable difference in the results. 








TABLE 1. 
HEINE 


COALS TESTED ON A HAND-FIRED GRATE UNDER A 210-HORSEPOWER 


BOILER. 





CoaL MOISTURE AND 








ANALYSIS OF COALS AS FIRED. AsH FREE. 
Fixed | Fixed 

| Carbon. | Volatile. | Moisture. | Ash. | B.t.u.| Carbon. | Volatile. | B.t.u. 
West Virginia —6......| 70.03 22.38 2.14 | 5.45 14,639) 75.78 24.22 15,841 
Pennsylvania —4......| 60.82 28.70 2.90 7.58) 13,982) 67.94 32.06 15,619 
Arkansas aes TE ne | 66.36 18.61 1.99 /|13.04] 13,302) 78.10 21.90 15,654 
Kansas Ms Gc as 50.99 33.52 2.03 (13.46) 12,746; 60.40 39.60 15,082 
Kentucky EI sia. 6.508 44.84 37 .32 7.92 9.92) 12,003} 54.58 45.42 14,609 
Alabama eens OT 48.65 32.98 4.83 |13.54/) 11,948) 59.60 40.40 14,638 
Illinois ne 38.21 36.91 9.69 |15.19| 10,706) 50.86 49.14 14,252 
New Mexico —2...... 36.11 37 .30 9.92 |16.67) 10,330} 49.19 50.81 14,070 
Missouri —2...... 37 .33 32.88 13.09 /|16.70) 9,995) 53.17 46.83 | 14,234 
Wyoming een! 31.61 40.56 21.81 6.02) 9,630) 43.80 56.20 | 13,343 
North Dakota —1...... 25.40 28.31 35.84 |10.63] 6,674) 47.45 52.55 | 12,466 


























sizes require more draft and are slightly 
less efficient. 

Nor does the ash affect the results as 
much as might be expected. Small varia- 
tions in the percentage of ash seem to 
have but little effect except insofar as 
the heating value of the coal is varied. 


Owing to the fact that the moisture, 


B. t. u. per Pound of Coal as Fired 
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These are significant as they were obtained 
on a type of furnace which is most un- 
favorable to perfect combustion, and 
therefore make the effect of the composi- 
tion of the coal more marked. 

For a range of volatile matter between 
18 and 4o per cent., the efficiency varies 
about 12 per cent. in favor of the low 
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volatile coals. (See Bulletin 366, United 
States Geological Survey.) 
On tests with a Heine boiler, hand- 
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varies with moisture and other constitu- 
ents of the coals. These values if calcu- 
lated would compare with the so-called 
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values of coals for boiler use, Table 3 has 
been submitted without an attempt to cor- 
rect values. 


The accompanying diagram, Fig. 1, was 














TABLE 2. THE RELATION OF VOLATILE MATTER IN COAL TO EFFICIENCY prepared to show the relation between the 
OF HOUSE BOILERS. heating value of the coals and water 
| | evaporated in the boiler per pound of coal 
1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 9 E s . 
: fuel for about 400 tests. 
| ! . . 
‘ &; ™ a : bn It will be noted that in general the 
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p J prof 
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12 22.71 | 56.33 | 61.1 | 18.0 8.94 | 1.7 0.0 | 7.3 | 0.59 Position or size of the coal may be such 
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38.7 Z. 57. : 5.02 2. 2.0 a ).62 — 
4 roe > 4 o's =. ie’ ae reo =-3 44 i pletely, or the method of firing and the 
air supply may have been at fault. The 
fired, this variation is only about 6 per 
cent., owing to the better methods of fir- TABLE 3. COMPARISON OF COALS IN TABLE 1 ON BASIS OF AMOUNTS REQUIRED 
. SUPPLY ONE } 10} '.U. TO FURNACE. 
ing and to a better type of furnace. It TO SUPPLY ONE MILLION B.T.U. TO FURNACE 
is probable that a furnace may be de- | | 
; > ; . . ° * Pounds Vola- | 
signed to burn high volatile coals with Pounds Coal | Pounds Fixed |tile Matter Per Pounds Moist- Pounds Ash 
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tained with the low volatile coals. — SRA ERE NSN — 
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given. However, this does not give an 
entirely correct comparison, for the 
reason that not all of the heat as reported 
in the B.t.u. values is available to the 
boiler. The percentage of available heat 























low values used for gases and in some 
cases for liquid fuels. As there at 
present no accepted standard for deter- 
mining the corrections to the 
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heating 


are not cor- 
of the coal, 
loss of carbon in the ashpit, loss of heat 
to evaporate moisture in the coal, and 


results shown in the diagram 
rected for influence of size 
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loss due to the use of excessive amount 
of air in burning the coal. 


Many of the 
results are due to one or 
more of the above causes. 


variations in 


This shows that for an average the re- 
sults depend principally on the heating 
value of the coal when the coal is burned 


in a properly constructed furnace. Of 
course, the moisture, the ash and the 
volatile matter influence the efficiency. 


And ash in larger amounts, and especi- 
ally if it tends to clinker, reduces the 
capacity at which an equipment may be 
operated. 

It must be understood, too, that not 
all of the heating value of the coals as 
determined by the calorimeter 
made available to the boiler. The mois- 
ture in coal requires considerable heat to 
evaporate in the furnace. This 
from about 1% per cent. of the fuel value 
in good eastern coal to about 114 per cent. 
for Illinois coal and to about 5 to 8 per 
cent. for the lignites. 

The most simple furnace and the one 
least suited to burn bituminous 
the hand-fired grate with a small com- 
bustion space bounded principally by iron 


can be 


varies 


coal is 


surfaces. This furnace is found in house 
boilers and locomotive types. The best 
furnace for most coals is one which is 


so designed that the coai is fed regularly 
in small quantities; air is admitted to the 
gases which are slowly driven from the 
and takes place in a 
large combustion chamber which allows 
the gases to burn before they reach the 
cold surfaces of the boiler tubes. 

Time is required for the gases and air 
to burn and any means that will cause 
them to mix quickly will reduce the size 
of combustion chamber required to secure 
economy and combustion. A 
perfect furnace would burn all coals with 
equal efficiency. The ordinary hand-fired 
furnace found in most plants is far from 
being ‘a perfect furnace. 

One should choose a coal suited to a 
furnace and boiler equipment, or else 
change the furnace to meet the require- 
ments for a cheaper coal. A strong draft 
is an important condition to be secured 
in a boiler plant. A tall stack is a good 
investment. Stacks should seldom be less 
than 120 feet high. In many cases they 
should be higher. A fan may be used with 
a shorter stack with good results. In 
many cases coals have been pronounced 
as unsatisfactory because the draft was 
too low. 

In considering coal for boiler plants it 
is necessary to know the coals which are 
available and their relative values. Some 
otherwise good coals may be unsuited be- 
cause of trouble from clinker. Not 
always, but generally, the cheapest coal 
to buy is the lower-priced one, provided 
conditions in the plant will permit its use. 

In order to compare the cost of coals 
offered to the Government it has been 
calculated on the basis of the cost of one 
million heat units delivered. This varies 


coal combustion 


smokeless 
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from 7 to Io cents in different parts of 
the country. If the purchaser desires 
assurance that the which he 
selects shall be delivered throughout the 
contract period he naturally desires to 
make use of specifications covering the 
essential characteristics of the coal. The 
United States State 
and city governments and numerous com- 
mercial firms are now using such specifi- 
The specifications 


same coal 


Government, many 


cations with 
cover such items as price, method and 
establish a 
the 


some cases 


SUCCESS. 
time of delivery, and also 
standard for the 
coal and the ash content. In 
the permissible amount of volatile matter 
is stated in the coal in 
order that the purchaser may get what 
for and for what he 


heating value of 


purchase of 
he pays pay 
gets.7 

The experiments of the Technologic 
3ranch show that for almost any char- 
acter of coal furnaces may be adapted 
or new ones designed which will burn the 
coal with reasonable efficiency, and that 
almost no fuel need be rejected as worth- 
less. Even coals of small sizes and high 
in ash may be so prepared that when 
properly sized they will give results that 
are but little below those for the larger- 
sized and better coals. 





Valuation of Water Power and 
Estimation of Steam Diversion 
Damages* 





The author of this paper treated the 
case exhaustively. At the beginning he 
annunciated the fundamental legal prin- 
ciple that a riparian owner is entitled to 
have a stream flow at his premises sub- 
stantially undiminished in volume or fall, 
unimpaired in quality and with nearly its 
natural regimen or order of rise and fall. 
Also, if a diversion from the stream is 
made the measure of damages is not’ the 
value of the part taken per se, but is the 
difference the market value of 
the whole property and the value of what 
remains after the taking. 

Of the effect of dividing water power he 
“The value of a water power per 
horsepower usually increases as the size 
If the power is 


between 


said: 


of the power increases. 
divided, the sum of the values of the two 
parts taken separately will usually be less 
than the value of the entire power as a 
unit.” 

From the foregoing it is evident that 
the difference in value of a power before 
and after a part is taken may be greater 
than the value of the part taken itself 
for water-power purposes. The value of 
the remainder for power purposes may be 


+See Rulletin 
logical Survey. 


No. 359, United States Geo- 


*Abstract of a paper by Robert E. Horton, 
presented at the American Water Works As- 
sociation 
S to 12, 


Convention, Milwaukee, Wis., June 
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in some cases substantially destroyed by 
the taking away of a part. In speaking 


of the market value of a water power, 
he said: “The claimant for diversio 
damages will demand the fair market 


value for the best use to which the prop- 
erty can ordinarily be put whether here- 
tofore used in that or in some other man- 
ner.” 

In the discussion of damages, the re- 
lation of water power to a business and 
its value, he said: “When an owner is 
dispossessed by eminent domain he cannot 
be considered as willing to sell, and if 
sell, he may be discom 
moded by being forced to do so. Justice 
apparently demands that the welfare and 
fortune of the claimant shall be left un- 
impaired. Unless provision is made to 
indemnify the claimant for inconvenience 
and loss of profit, he will, it is evident, 
be inclined, in order to secure what he 
believes to be justice to himself, to charge 
to the water-power account. all of the 
incidental damages which he has suffered, 
and in valuing a water power used in an 
established business care should be taken 
to credit to the water power only such 
part of the aggregate profit as it actual- 
ly produces.” Errors are sometimes made 
in water-power valuation where it is as- 
sumed that the power is transmitted and 


unwilling to 


sold at retail in the form of electric 
current. 
As to prospective or potential and 


speculative use, he said: 
may be compared to 
other perishable commodities, which if 
not used Their value 
pends upon supply and demand, and upon 
the cost of transportation from the source 
of production to the center of consumn- 
tion; or, in other words, upon market 
facilities.” 


“Water power 


eggs, potatoes, or 


6s“) 


are wasted. de- 


The present work of an un- 
developed power depends upon several 
factors and cases were cited where it was 
necessary to determine the value of de- 
veloped water power, which in the course 
of time will become valueless for their 
present use owing to the exhaustion of 
raw material used in the industry op- 
erated by the water power. 

Auxiliary power, such as steam, gas 
and electric-combined water powers, was 
also discussed, as well as the difficulties 
which an engineer meets in the valua- 
tion of water powers, and the estimation 
of the damages caused by diversion. 

After discussing the problem in all its 
phases, the author concluded by saying: 
“The indemnity for taking a water power 
as a whole or in part is 
the difference in market value before and 
after the taking. Justice apparently 
demands that the amount of indemnity 
should be such that it will leave the owner 
substantially as well off as before tlie 
taking. The considerations which may 
properly enter in determining the amount 
of indemnity must be selected for each 
case according to the conditions.” 


measured 1} 
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tandard Practice in Pipe Threads 


Great Britain’s Whitworth Thread Versus the American Briggs Thread. 
The 55-Degree Straight Thread and the 60-Degree Tapered Thread 
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In carriage axles there are two broad 
types—the straight arm and the tapered 
wm. In the one case, the journal is a 
periect cylinder and, of course, the hole 
through the hub is the same. In order 
to secure a close but easy fit between 
the two, very accurate workmanship is 
necessary, and this, of course, results in 
With the tapered journal and 
hub hole of corresponding form, however, 
any desired adjustment of the fit between 


expense. 


the two may readily be secured by means 
of the retaining nut. Accordingly, tapered 
arms are cheaper than straight ones. 
Just as the tapered axle solved the prob- 
lem of a close fit at moderate cost, so in 
steam fitting tapered joints have fur- 
nished an economical solution of tight 
There are in the United 
States today probably no manufacturers 
of steam and hydraulic fittings who make 
their product up with straight threads. 
The expressions “tapered threads” and 


connections. 


“straight threads” are apt to be mislead- 
ing. In fact, it is not the threads them- 
selves that are tapered or straight. What 
is referred to is the manner in which they 
are coiled. If the ridge of metal forming 
the thread on a pipe is so arranged that 
the coil decreases in diameter—thus form- 
ing a spiral—then the thread is said to 
he tapered. The edge of such a coil 
would lie on a conical surface. But if 
the diameter of the coil remains the same 

thus forming a helix—then the thread 
is straight. 

The great advantage of the tapered 
thread is that it makes a thoroughly tight 
joint possible without extraordinary ex- 
pense. It might be thought that by mak- 
ing the thread on the pipe a little short 
of tinished a straight-threaded connec- 
tion could be made that would be 
thoroughly tight. Leaving out of account 
the question whether it would be pos- 


sible commercially so to thread pipes as 


to fulfil these conditions, there is a very 
ious objection to this procedure. If 
there is actual cutting between the two, 
a very considerable amount of friction 
Will arise. This will result in heat. As 
tting is usually heavier than the pipe, 
he heat will penetrate it more slowly. 
equently, the expansion of the pipe 
be greater than that of the fitting. 
a joint made under such condi- 
cools off, it cannot be expected to 
 tight—the pipe shrinks farther. 

7 joints must be made without heat, 
wl rt the threads are straight or 


S¢ 


When 


Ys wo Ff #4 


tapered. This requirement imposes, then, 
a great burden on those who may ad- 
vocate the straight thread. It may safely 
be said that in the United States there is 
practically no advocacy of this thread. 
The tapered thread permits a perfect joint 
by the simple procedure of taking a turn 
or two, more or less, as the particular 
circumstances require. 


BriTIsH PRACTICE 


In England the standard pipe thread is 
that introduced years ago by Whitworth. 
This thread is notable as being of peculiar 
form without any good reason for the 
peculiarity. In Fig. 1 is represented in an 
exaggerated size a longitudinal section 
of the Whitworth thread which, it seems, 
is still adhered to. First of all, a series 


of isosceles triangles are constructed, 


each having its vertical angle equal to 55 
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FIG. I. WHITWORTH THREAD USED IN GREAT 
BRITAIN 
degrees. This would give a sharp form 
of thread. As this is undesirable, the 
groove between threads and the edges of 
the threads are rounded off. In this way 
one-sixth the altitude of the triangles is 
That is 
to say, the lines D FE and F G are drawn 
cutting off one-sixth of the altitude, above 
and below, leaving the entire depth of the 
thread two-thirds that of the triangles. 


twice removed from the section. 


This rounding is performed in such way 
that the circles are tangent to D FE and 
I G as well as to the sides of the tri- 
angles. 

The angle 55 degrees for the vertical 
angle of the triangles may seem a curious 
selection. The explanation has been sug- 
gested that Whitworth desired to make 
competition difficult, and so, instead of 
choosing 60 degrees, he selected 55. This 
is not very complimentary to him or to 
his competitors either. It is undeniable 
that 60 degrees is practically a very easy 
angle to get. At the same time, 55 de- 
grees should hardly be thought suffi- 
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ciently difficult to deter very much com 
petition. It has also been suggested that 
perhaps the reason was the circumstance 
that by choosing 55 degrees a triangle is 
determined such that the resulting thread 
(apart from rounding) would have a 
depth very nearly equal to the pitch. Then 
C H, the depth, is equal to 0.96049 times 
the pitch. But this does not seem rea- 
sonable, seeing that 0.96049 is really al- 
most 0.04 less than unity. If it seemed de- 
sirable to have depth and pitch precisely 
equal, it could readily be done by laying 
them off thus, or by selecting the angle 
53 degrees 8 seconds instead of 55 degrees. 
but once started, this peculiar thread, 
for which there seems to be no explana- 
tion, has persisted and probably will per- 
sist, until international trade compels a 
more rational choice. 


From a British Viewpoint 
By W. H. Boot 

In ordinary steam or water pipe, the 
threads are supposed to be straight, but 
in practice there is occasionally a_ slight 
taper on the pipe. The British thread is 
finer than the American and never con 
tains fewer than 11 threads per inch. 
From observation of both American and 
British pipe it would appear that the 
latter makes better steam-tight joints. 
Less metal is cut away by the fine thread 
than by the coarse thread, and the pipes 
can be thinner. Nominally pipe threads 
are supposed to touch top and bottom 
and so to make a joint. In practice there 
is a little play, but not more than is 
filled by the usual smear of red lead and 
oil. 

In the ordinary method of die screwing, 
the advancing edge of the dies, which are 
bell-mouthed so as to clear off the pipe 
surface in advance of the threading por- 
tion, serves to cut an imperfect thread on 
the tapering cleared surface, so that when 
the socket is screwed home a joint is 
finished upon this taper length. Thus, if a 
socket does not actually tighten on its 
straight thread, it will finally tighten on 
the taper. The straight thread has the 
advantage over the taper thread that there 
are all the threads well engaged and, as 
well, a final taper tightness, whereas with 
the tapered thread there can only be a 
fit of any sort at one thread, and that at 
the very outside of the joint. Frequently 
in practice a straight thread tightens as it 
advances in the socket and a joint is 
made hefore the bit of tapered-off thread 
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is reached by the socket. This tightening 
can only happen where the threads touch 
at the top or bottom. 

It should also be added that the custom- 
ary pictorial presentation of the pressure 
joint with tapering sockets does not oc- 
cur in practice. The socket is tapped 
from each end with a taper top, and the 
pipes come to a tight joint before they 
meet in the socket. The probable jumble 
of thread at the mid-length of the socket 
does not therefore affect matters, but it 
is pretty sure that in commercial work 
the two taps do not start in at the ends 
of the socket so as to give exactly coin- 
cident threads at the middle. The middle 
might, of course, be cleared out by an 
aftercut so as to remove these jumbled 
threads, but no special good would be 
effected thereby. 

The ordinary straight British thread 
will resemble the thread of Fig. 4, with 
the exceptions that the four imperfect 
threads have perfect tops when the dies 
are new, and the other threads are 
all perfect and their points touch the 
parallel top line. The writer has never 
tried by actual measurement how closely 
pipe threads approach to theoretical di- 
mensions, but it will be found in practice 
that if the pipe surface is perfect, it is 
not usual to have trouble in making tight 
joints with straight threads. There have 
been cases where a pipe has been imper- 
fect owing to a flat place along its surface, 
so that all the threads at that flat sur- 
face were imperfect and there was a seg- 
mental-shaped gap for leakage. But such 
a fault is due to lack of proper inspection. 
In theory, if threads do not fit top and 
bottom, there is a long helical leak pos- 
sible, but it must be a very slack thread 
which could produce such a space as 
would not be filled by the smear paint. 
The bit of taper thread helps all this, and 
practice proves that joints are easily made 
tight, though theoretically the taper thread 
seems better calculated to be tight, even 
though it be so at but one thread. 

In Great Britain almost all well casing 
is made with straight-threaded ends and 
sockets. The sockets are of special form, 
thin and with their ends tapered down al- 
most to an edge. The ends of the pipe 
are “cressed” or swaged-in % inch, so 
that the exterior diameter of the thin 
socket is not so very much greater than 
the body of the pipe. The pipe ends are 
threaded exactly half the length of the 
socket, and when the joint is made no 
thread appears beyond the ends of the 
socket. The last three or four threads 
farthest from the pipe end run out grad- 
ually to nil, as also do the end threads of 
the socket, because this is belled out. 
The socket is a nice fit on the pipe, and 
the pipe ends are faced off truly square 
by the longitudinal axis of the pipe. Thus, 
the pipes butt together in the socket and 
bear heavy driving. No artesian engi- 
neer trusts taper-threaded pipe for casing, 
and flush-jointed pipes are little used. 
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By flush-jointed is meant pipes which are 
half cut away for the screwed length, al- 
ternately inside and outside, so that the 
pipes when put together are flush or 
smooth and parallel inside and out. It 
rarely happens that the internal and ex- 
ternal butting ends have equal stress, and 
this joint is unfit for drive pipe. 


A Joint CommMonty Usep IN GREAT 
BriTAIN 


A joint commonly used in Great Britain 
Socket 
Back Not-7> aN Back Nut 


WU 


' v ; Non T 
g Thread 
Ordinary End Grummet 


Joint Made 
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Joint Unmade 
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FIG. 2. LONG-THREAD JOINT 


to connect two ends of pipes, or to form 
a convenient making-up length, or for a 
place where a length of pipe may be dis- 
connected, is shown in Fig. 2. It is known 
as the long-thread joint, and in the il- 
lustration two positions of the socket are 
shown—one with the joint made and the 
other with it unmade. The socket is 
straight-threaded, as is also the long- 
threaded portion to the right. The socket 
and back nut on the right may be run back 
to the position shown in the lower part 
of the figure. The pipe to the left is sup- 
posed to have a tapered thread, at least 
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FIG. 3. THE BRIGGS STANDARD AMERICAN 


THREAD 


for a portion of the distance from the 
end. When the two ends of pipe have 
been brought into position, the socket is 
advanced over the end of the left-hand 
pipe, and screwed up until it reaches a 
tight position. The nuts are, of course, 
screwed close to the socket. 

This joint has been criticized in Ameri- 
ca, and to employ a straight-threaded soc- 
ket and a taper-threaded pipe would ap- 
pear to the writer very crude. If a pipe 


must be tapered let it have a taper-thread- 
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ed socket. Then the fit would be ex- 
cellent. But the common fit is merely 01 
one thread and is a matter of force. It 
is difficult to see why there should be any 
criticism of the long thread and back nui. 
Where a joint is wanted in the middle 
of a length of pipe. The long thread must 
in the very nature of things be a straight 
thread. The socket must be easy and free 
upon the long thread or it will waste 
time in the making and unmaking of a 
joint. The joint cannot be made tight of 
itself. It is only to be made by means of 
the back nut which draws the threads of 
the pipe tightly back on the thread of the 
socket. Red lead does the rest, but the 
socket is often so easy that a grummet 
of wire or yarn is needed to prevent a 
weep. 

A special joint is made for so-called 
“pressure” pipe, in which the pipes are 
taper-threaded as also is the socket; the 
pipes do not meet in the socket, and the 
socket is threaded right through except 
for a short distance at each end, which is 
plain and straight and fits close on the 
pipe. The thread on the pipe also stops 
within the socket. When put together, 
the joint shows no thread and the ap- 
pearance is very neat when the work is 
good. 

On the general question of pipe threads 
the writer has always insisted on the ne- 
cessity of uniformity of diameter. Whit- 
worth fixed standard diameters, and yet 
there are makers whose pipes will not 
fit other makers’ pipe. There is a great 
difference in the quality of finish on ar- 
tesian pipes, and some makers cannot 
make first-rate artesian pipe. In_ the 
writer’s experience, artesian pipe, by 
James Russell & Sons, has never been 
found faulty. Other makes at less price 
have been found to cost twice as much 
owing to overtightness and even noninter- 
changeableness. 

It is a curious fact that when withdraw- 
ing tightly-driven casing, especially of the 
larger sizes, pipes will sometimes draw 
out of their sockets with no apparent in- 
jury to the threads. In this respect the 
55-degree angle is less liable to draw than 
the 60-degree angle owing to its less de- 
parture of 2% degrees from the perpen- 
dicular face. 

While the lack of international inter- 
changeableness is very annoying, it is 
not so much so as the variation in English 
practice. When up in the bush, an engineer 
may find himself confronted with 
lots of 4-inch pipe by makers who do not 
both work to Whitworth standard; where 
a pipe line has to be continued from one 
size to another, the pipes do not fit and 
the point of change of gage has to be dealt 
with according to circumstances. Half a 
bag of portland cement may be usefully 
commandeered, or a block of wood may 
be bored through to form a coupling; but 
all respect vanishes for the firms who are 
out of standard. 
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American Practice 
By J. F. Sprincer 


For a very considerable number of 
years it has been the practice in the United 
States to employ tapered threads both on 
the pipe and in the fitting. A tapered 
thread with one, combined with a straight 
thread with the other, would enable a 
{fairly tight joint to be made, but only in- 
yolving a thread or two. Such joints 
fail, but a tapered thread with both makes 
it possible to secure not only a tight joint, 
but to make this joint effective over a 
considerable number of threads. It would 
appear to be the essence of good practice 
where threaded joints are employed at all. 


It is important to see, with respect to 
the American practice with tapered 
threads, that the joint is not at all a 
matter of a thread or two. When the 
wall of the tapered hole in a carriage hub 
is brought into contact with the tapered 
arm of the axle, the contact is not a mat- 
ter of a narrow circular ring or band. 
If the tapers of the hole and of the arm 
are made with reasonable accuracy and 
the degree of taper is the same in both, 
then contact extends over the whole of 
the corresponding areas. It is just as per- 
fect throughout as with an accurately 
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by screwing up to the point of equality. 
When that peint of equality is reached 
for one part of the threads in contact, it 
is reached for all parts. And so the con- 
tact is made close throughout—just as 
close at one point as at another. 

To state the matter in other words: 
With a straight joint, to get perfect con- 
tact throughout, it is necessary not only 
that the threads be perfect in so far as 
cylindrical form is concerned, but also 
that the diameters be precisely alike. With 
American practice, the form of the two 
threads is made precisely the same and 
that is the end of the matter. Equality 
in diameters is secured by adjustment. 
And adjustment is cheap. With straight 
threads, the necessity of making the diam- 
eters of the male and female threads the 
same is expensive. 

The taper-threaded connection orig- 
inated, as Robert Briggs believed, with 
Joseph Nason. This was probably about 
sixty years ago, and this method has con- 
tinued ever since, until today it is recog- 
nized American practice. Whether the 
system actually originated with Mr. Na- 
son, it can scarcely be denied that he was 
responsible for its general introduction. 
Mr. Nason adopted this method of making 
joints, despite the fact that Perkins of 
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There is, indeed, one great advantage with 
the tapered hole and arm. To get ab- 
solute contact throughout, all that is nec- 
essary is to make the two conical surfaces 
perfect in form. No particular attention 
is paid to dimensions. With the straight 
hole and arm the cylindrical surfaces 
must be perfect to secure perfect contact 
throughout. And further—here is where 
the difference lies in economy—the hole 
and arm must match in diameter as well. 

Now when we consider the tapered- 
thread joint and the straight-thread joint, 
matters are precisely similar. If the tapers 
of the male and female threads are the 
same in degree, there is engagement of 
the two threads throughout. To secure 
as extensive a joint with straight threads, 
not only must both pipe and socket be 
threaded perfectly cylindrical, but both 
cylinders must have precisely equal diam- 
eters. This equality of diameters is the 
thing which is expensive to get. Without 
it, even though the cvlinders are perfect 
in form, a fine joint cannot be obtained. 
It is right here where American practice 
doubtedly superior. The American 
many facturer makes the socket, or fitting, 
With the hole precisely the same in form 
as the external surface of the pipe. Any 
Sligh difference in diameter is removed 
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an entirely different procedure. The Per- 
kins joint required the two pipe ends to 
be oppositely threaded—one with a right- 
hand thread and the other with a left- 
hand one. One pipe end was faced off 
plain; the other was provided with a 
V-shaped ridge. When these ends with 
their right- and left-hand threads were 
introduced into a socket correspondingly 
threaded, and the socket was screwed in 
the proper direction, the ends of the pipes 
were forced into contact, the V-shaped 
ridge even penetrating the metal of the 
other face. The action is similar to that 
of the turnbuckle. This style of joint was 
used with success upon 9 miles of 3-inch 
pipe line for the transportation of petro- 
leum from Baku to the Caspian sea in 
the Russian oil fields. But the transporta- 
tion of heavy crude oil is quite a different 
proposition from that of the transference 
of steam under pressure. Unless the 
threaded portion of the joint is made very 
accurate, the 


sealing is accomplished 


mainly at but one point. Even if some 
soft metal gasket be provided here, this 
objection of limited sealing surface ap- 
plies. Possibly some such reason as this 
impelled Mr. Nason to depart from the 
example of his 


‘course, 


teacher. There is, of 


some objection to having the 
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two ends of a single length of pipe faced 
differently, but this is a very moderate 
objection. At any rate, Mr. Nason adopted 
the taper-threaded joint, and this style 
of connection has maintained its lead in 
spite of sixty years of advance in me- 
chanical methods and in spite of the 
enormously increased steam pressures of 
recent years. 

Robert Briggs occupied much the same 
relation to Mr. Nason that the latter had 
to Mr. Perkins. To Briggs and Nason, 
as well as to Walworth, Gregg, Morse, 
Greenwood, Tasker and Mapes, we owe 
the general introduction of steam heat- 
ing in the United States. The perfec 
tion of today is largely due to these men. 

This problem of the pipe joint was one 
of the first to be solved, and it was to 
this phase of the subject that Mr. Briggs 
devoted a great deal of attention. He 
found that not only in the care of steam 
pipes used for heating purposes, but like- 
wise in that of pipes in general a great 
deal of variation in practice had grown 
up, and it was largely through his efforts 
that uniformity has resulted. At one 
time a fitting purchased from one manu- 
facturer could not be relied upon as be- 
ing of precisely the same dimensions as a 
pipe of corresponding size bought of an 
other maker. Perhaps the number of 
threads per inch and the degree of taper 
might be the same. If, however, the verti- 
cal angle of the threads was different or 
the depth of the grooves between threads 
was not the might 
trouble in using the two together, either 
in difficulty of making the joint or in 
unsatisfactory service afterward. About 
1862, when superintendent of the Pascal 
Tron Works, Mr. prepared the 
celebrated standard dimensions. 


same, one expect 


jriggs 


How Tue Briccs “STANDARD” Was 


DERIVED 

In the first place, the taper adopted was 

I in 32 as respects the axis, or (what is 
the same thing) 1 in 16 total. This de- 
gree of total taper amounts to 3% inch 
for a length of one foot. 
adopted to determine the 


The triangle 
form of the 
thread was the equilateral triangle. The 
vertical angle is thus 60 degrees. The 
threads and grooves were rounded, each 
being allowed 0.03812 of the altitude of 
the triangle. In Fig. 3, the triangle A BC 
represents the outline of a thread. 

In putting on the tapered threads, there 
will be a first portion in which 
thread is perfect both at top and bottom. 
However, in cutting the threads farther 


every 


back, a point will be reached where the 
taper will bring the summits of all sub- 
sequent threads up beyond the metal. Con- 
sequently, from this point on, all threads 
are imperfect at the top. In accordance 
with the Briggs system, the two threads 
following the absolutely perfect ones will 
be perfect at the bottom. To sum up, 
there will be a series of absolutely per 
fect threads, perfect top and bottom; then 
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two, perfect at bottom but not at top; 
then four, imperfect both at top and bot- 
The number of absolutely perfect 
threads varies with the size of the pipe, 
but the number of the more or less 1m- 
perfect ones is fixed for the various sizes. 
The distance threaded with absolutely per- 


tom. 


fect threads is determined by the formula, * 


L = 48 + o8D p, 
where 
L=Length of pipe threaded with the 
absolutely perfect threads, 
D = Outside of 
p= Pitch of the thread. 


diameter the pipe, 


Thus, for pipe whose outside diameter is 
27% inches and which has eight threads 
per inch, the length of perfect thread is 
(remembering that the pitch is equal to 
unity divided by the number of threads 


per inch) 


L=48 + 08 X 2.875 X 0.125 = 0.8875. 
That is, such a pipe will have absolutely 
perfect threads for 0.8875 inch. Then 





POWER AND THE ENGINEER. 

The simplicity of the 60-degree thread 
is noteworthy. Likewise, it being noticed 
that a thread would give a 
depth, or hight, of 0.866 times the pitch, 
the amount of rounding taken at 
just. that percentage that will give the 
final depth as 0.8 times the pitch. This 
is a simple relation between pitch and 
depth. 


sharp 


is 


The question of uniformity of  pipe- 
thread having been brought 
before the American Society of Mechani- 
cal Engineers by George M. Bond, at its 
Boston 1885, the 
aroused led to the appointment of a com- 
look into the Mr. 


Briggs had then been dead for some years. 


dimensions 


meeting in interest 


mittee to subject. 
However, he had written a very complete 
paper for the Institution of Civil Engi- 
( British) Practice 
in Warming Buildings by Steam.” This 
contained an elaborate exposition of his 
standard and was available for the com- 
mittee. The committee in reporting 
adopted his system. They* had the co- 


neers on “American 
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there will be two full threads (each 0.125 
inch), perfect at bottom but blunt at top. 
Finally, there will be a distance of four 
(4 X 0.125 = aos inch); where 
the threads are very imperfect. 


threads 


It is a matter of considerable impor- 
tance to know just what amount of metal 
is left at the bottom of the first groove. 
The formula for this, as given by Mr. 
Briggs, is 


i = 00175 D 0.025. 


Applying this to the case already con- 
sidered, gives 
T = 0.0175 X 2.875 + 0.025 = 0.0753. 

That is to say. in the case of a 27-inch 
(nominally 2'4-inch) 
be 0.0753 inch of metal supporting the 
commencement of the groove. In order 
to determine the internal diameter, it 
would be necessary to subtract twice this 
amount from the diameter from bottom 
to bottom of the That is, the 
internal diameter is 


pipe, there would 


groove. 


2.620 — 0.151 = 2.460. 





Operation of the manufacturers of pipe 
This of 
engineers manufacturers, in 
1886, established the 
tem upon a thoroughly solid foundation, 
far the United States 


and fittings. concerted action 
both 


about 


and 
srigg@s syvs- 


so 4s was con- 
cerned. 

The accompanying table exhibits partic- 
from nominal 


1o inches. 


ulars for tubing ranging 


inside diameter of % inch to 
If a workman suspects a pipe end to be 
imperfectly threaded, a good test is to see 
whether there are the proper number of 
absolutely perfect threads. By using the 
last column of the table, paying attention 
only to the nearest whole number, he can 
see whether there is agreement. Thus, a 
inside diam- 
eter should have seven absolutely perfect 


pipe, nominally 2™ inches 


threads—perfect both at top and bottom. 
If there is a less number, the pipe has 
probably insufficiently chased. If 
there is a greater number, the chasing has 
probably been too deep, with the result 
that at the end of the pipe there is less 


been 
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metal supporting the threads than th« 
standard calls for. This may or may not 
be important. 





Gas Engines for Use with Pro- 
ducer Gas* 


By H. F. Smit 


The question of the correct construction 
of engines for operation on producer gas 
is one on which the most advanced engi 
neers in this line of work disagree to a 
and which there 
cannot be said to be any definite or stand 
practice. 


considerable extent, on 


the main 


tures necessary to secure satisfactory com 


ard tHlowever, fea 
mercial results on producer gas have been 
sufficiently well established to serve as a 
substantial for anyone 
contemplating entering this line of work 
It the privilege to 
test out, either directly or indirectly, near 


very foundation 


has been writer's 
ly thirty different makes of gas engines, 
both large and small, in connection with 
of design, the 
these to indicate 
clearly in what direction success is assured 
and in what direction difficulties are to be 
expected. 


producers standard and 


results of tests seem 


CoM PRESSION 
About the first question that ordinarily 
arises is that of the proper compression 
to use for producer gas. My experience 
indicated that of all the several 
quirements this is perhaps of the least 
importance. 


has re- 
For several years I have op- 
erated on producer gas in electric-lighting 
service an engine maximum 
initial compression of 
square inch. This engine 
throttling, and on conditions of light load 


having a 


55 pounds per 


governs by 
the maximum compression probably falls 
as low as 30 pounds. Nevertheless, the op 
eration of the plant at all times has been 
prefectly and the 
firing of the charges at these extremel\ 
On 


smooth reliable, and 
low compressions perfectly regular. 
the other hand, I have seen engines op 
erating with, 160 to 180 pounds compres- 
that unsatisfactory 
and not even tolerably efficient. 


sion were extreinely 
Increas 
ing the compression increases the initial 
pressure and temperatures, and therefore 
increases the efficiency of the cycle and 
that 
eyvlinder of given dimensions. 


be obtained from a 
It does not 
appear, however, that compression. with 


the power can 


producer gas is of any greater importance 


than with gasolene. A gasolene engin 
operating with an initial compression of 
80 pounds will give a higher efficien 
than an engine operating with initial com 
pression of 30 pounds, and this is 
true of engines for producer gas: 
with producer gas it is practical, on 


*Abstract of a paper recently read bef r 
the National Gas and Gasolene Engine Tra 
Association. 
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count of the characteristics of the fuel, 
io carry the compression to points that 
could not be tolerated for gasolene or 
tor city gas. While it is quite possible 
to carry the compression on producer gas 
to 200 pounds per square inch, or even 
higher, experience has shown that under 
ordinary conditions the heat losses in- 
troduced by abnormally high compres- 
sion, together with the increased friction 
and strain on the various parts, soon wipes 
out the increase in the efficiency of the 
cycle. For this reason the compression 
commonly used is about 160 to 170 pounds, 
absolute. 


Size AND LocaTION OF VALVES 

The location and size of the valves are 
of vastly greater importance than the com- 
pression. The velocity of gas travel 
through the ports, for both inlet and ex- 
haust gases, should not much exceed 80 
feet per second, and a lower speed will 
give much mote satisfactory results. As- 
suming the customary piston speed of 
“oo feet per minute, we might arbitrarily 
establish the clear internal diameters of 
the inlet and exhaust valves at approxi- 
mately 0.45 of the cylinder-bore diam- 
eter. This may appear abnormally large, 
and many successful producer-gas_ en- 
gines ate fitted with smaller valves, but 
valves very much smaller, either inlet or 
exhaust, will «undoubtedly be a more or 
less serious handicap to the successful 
operation of the engine. The cages and 
passageways leading to the valve proper 
should also be of ample dimensions. No 
harm can possibly result from making 
them too big, but very much harm may 
result from making them too small. 

The location of the valves necessarily 
With 


horizontal engines, the almost universal 


varies with the type of engine. 


custom is to locate the exhaust valve and 
inlet valve both on the vertical axis of 
the cylinder, the exhaust valve being be- 
low and the inlet valve above. With 
vertical engines ‘there is little question 
but that from a_ theoretical standpoint 
at least, both valves should be located to 
open vertically downward in the cylinder 
head, in order that there shall not be any 
side pockets or any other notable irregu- 
larity of the contour in the combustion 
chamber. 


Compustion CHAMBER WALL 

The internal finish of the combustion 
space is also a matter of considerable im- 
portance, particularly where high com- 
pressions are to be used, and engines for 
use on producer gas must not have any 
small openings out of the combustion 
chamber that are not closed flush with 
the internal surface of the inner wall. 
Relief cocks and air starter connections, 
as well as taps for indicator connections, 
Priming cocks, ete., must all be fitted with 
Plugs or valves closing down flush with 
the internal surface of the combustion 
spac Failure to give careful attention 
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to this feature will invariably result in 
premature ignition and back-tfiring. 


IGNITION 

Ignition devices suitable for use on gas- 
olene or city gas are frequently entirely 
unsuited to producer gas. [Electric igni- 
tion should of course be utilized exclusive- 
ly, and | am very much inclined to favor 
a thoroughly substantial form of make- 
and-break igniter, either mechanically or 
electrically operated. Electrically operated 
igniters of this kind, however, should be 
supplied from a source giving not less 
than 40 volts and capable of supplying 
from 2 to 5 amperes. For mechanically 
operated make-and-break igniters a small- 
er current will Ordinarily, a 
storage battery of 10 to 12 volts and a 


suffice. 


fairly low internal resistance will give 
satisfactory results. Dry batteries and 
primary batteries of any ordinary type 
are not well adapted to this service; 
storage batteries for ignition purposes and 
small. dynamos for charging them have 
been worked out to a degree of perfection 
that makes the use of any other form of 
current supply a needless experiment. 


GOVERNING 

Producer gas lends itself to several dif- 
ferent methods of governing, and is per- 
haps the most tractable of all fuels in this 
particular. It is quite possible to make 
use of the ordinary hit-and-miss method 
of governing for producer gas, but this is 
usually not. very satisfactory either as to 
regulation or as to its effect on the opera- 
tion of the producer equipment. It is 
best to use some form of throttling con- 
trol by which an impulse is secured at 
regular intervals. The most common meth- 
od is that of straight throttling, with 
constant quality of mixture. Only one 
precaution needs to be observed in ap- 
plying this method of control to producer 
gas, namely, that the mechanism whereby 
the throttling is brought about should be 
of the simplest and most direct possible 
construction. By all means the best meth- 
od of throttling regulation, for producer 
gas, is that of varying the lift of the inlet 
valve. This system is ideal in that it 
does not introduce in the gas passages a 
single additional working part, the throt- 
tling being effected by the inlet valve it- 
self. There are a number of thoroughly 
practical mechanical methods for apply- 
ing this system of control, and it has 
been a matter of constant wonder to me 
that such a beautifully simple and _ ef- 
fective method of governing has been 
apparently neglected so long. Regulation 
by throttling the entire mixture at the 
point of admission to the intake manifold 
on multiple-cylinder engines has been 
satisfactorily worked out in a number of 
commercial designs, and will give satis- 
factory results when care is taken to pro- 
vide simple and easy means for dismant- 
ling the governor valve so that it can be 
readily cleaned. 
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Governing by varying the quality of 
the explosive mixture, using constant com- 
pression, can also be applied satisfactorily 
with producer gas, largely because of the 
extremely wide variations of mixture that 
are permissible with this fuel; the range 
over which producer-gas mixtures are 
explosive is considerably wider than for 
any other fuel used in internal combustion 
engines, so that this fuel lends itself 
particularly well to this method of gov- 
erning. 

Mixture CONTROL 

The proper control of the proportion 
of air to gas, where the method of gov- 
erning by constant quality of mixture is 
employed, is of great importance. It is 
particularly important in multiple-cylinder 
engines that the quality of the mixture in 
the several cylinders be controlled at one 
point, and that by the single movement of 
one lever or valve. Furthermore, it is 
very important that this lever or valve 
should have attached to it an indicating 
device, showing at a glance the amount 
of air opening existing at each position. 
When an engine is to operate on gas 
from a suction producer, there is a ten- 
dency on the part of the makers to neglect 
the necessary provision for adjusting the 
air intake so as to cause the correct 
amount of suction on the gas line for the 
operation of the producer. I might add 
for those who are not personally familiar 
with the work, that where engines op- 
erate on suction producers, it is customary 
to run the engines with the gas valves 
wide open, and control the mixture by 
closing down to a greater or less extent 
on the air intakes. A very satisfactory 
plan to control the mixture for an engine 
provided with an intake manifold consists 
of inserting in both the gas and the air 
passages ordinary plug cocks graduated 
to show the amount of opening. 

The most practical sort of mixing device 
consists of an ordinary pipe tee, the 
branch of which is connected to the intake 
of the engine, one end connected to the 
gas main and the other end of the air- 
intake pipe, both gas main and air-intake 
pipe being fitted with graduated plugged 
cocks, as just suggested. 


PIPING 

To engineers accustomed to working 
with natural gas or city gas, the size of 
gas main specified for producer work 
frequently seems unnecessarily large. It 
must be borne in mind, however, that the 
volume of gas to be handled is very much 
greater, and the question of pipe fric- 
tion, and particularly the resistance to 
the gas flow introduced by short bends, 
must be carefully considered. It is, there- 
fore, always best to carry the pipe line 
from the producer to a point very close 
to the engine the full size of the outlet 
connection producer 
equipment, regardless of what the dimen- 
sion of the gas intake of the engine may 
he. 


provided on the 
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Recent Developments in the Utili- 
zation of Low Grade Fuels 
in Gas Producers 


By Dr. F. E. JUNGE 





A gas-power plant of 450 horsepower 
normal capacity, using raw peat with 30 
per cent. water (I cu.m. = 220 kg.), has 
recently been built by the G6rlitzer 
Maschinenhauanstalt for an industrial con- 
cern in Ekaterinburg, Russia. The plant 
has now been in operation for several 
months and the good results attained 
justify a description of its constructive 
details. The essential parts are the gen- 
erator G, the air preheater H, two-way 
valve K, dust catcher C, wet scrubber S, 
moisture separator WW, dry cleaner or 
purifier P. The piping and most of the 
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flowing through the incandescent zone. 
There is no grate; the bottom is water- 
sealed. 

Obviously, the advantage of this pro- 
ducer consists in the conservation of the 
heat which is liberated during the process 
of preliminary ‘gasification. If, with fuels 
containing much water, such as peat, the 
air were introduced into the fire without 
being preheated. It would absorb heat 
in the furnace itself. But heat is needed 
both for evaporating the water in the 
fuel and for heating the fuel itself up to 
the point of distillation. If cold air is ad- 
mitted, the temperature in the hot zone 
is reduced so low that the fire is extin- 
guished, at least when raw peat is used. 
Therefore, all the air which is used in the 
process is taken from the lower channel, 
which contains the gas-conducting pipe 
and at the same time serves as a col- 
lector for the water overflowing from the 
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other parts are practically the same as 
in every other suction plant but the gen- 
erator is somewhat different, as can be 
from Figs. t and 2. The 
drawn, either by the aspirating action of 
the engine piston or by a fan, through an 
entrance pipe located in the middle of the 
generator chamber; this pipe serves as a 
preheater for the air that is used in the 
process of gasification. The producer is 
of the down-draft type, fuel being charged 
in the from The 
double cover shown in the drawing has 


seen gas is 


ordinary above. 


y way 
becn disposed of in practice, because a 
single bell was found sufficient, there be- 
The fuel resting on 
top is slowly transformed to.coke on its 
way downward, so that only incandescent 
coke and ash are found around the central 
chamber below, where the gas escapes. 
The tarry vapors distilled above mix with 
the air and are combined with the latter 
into fixed gases of high-heat value while 


ing no gas losses. 





SECTION OF GORLITZ PRODUCER FOR RAW PEAT 


scrubber. Part of the air ascends through 
a central pipe in the middle of the gas- 
outlet pipe, passes the preheater and goes 
up through the center of the fuel bed to 
the fuel at the top. The other part as- 
cends the outer walls of the producer, 
within the walls of the’ sheet-iron jacket, 
absorbs the radiant heat of the producer 
walls and is also admitted above the fuel 
bed. <A large part of the sensible heat of 
the gas is therefore utilized in the process. 
The disagreeable vapors arising from the 
scrubber water are taken up by the air 
The 
withdrawing of the ashes, poking and 
every other operation is the same as in 


current and destroyed in the fire. 


the ordinary suction producers for high- 
grade coals. 

In Ekaterinburg one of these producers 
(59 
inches) generates the gas for a 450-horse- 


with a shell diameter of 1.5 meters 
power Gorlitz gas engine which drives a 


flour mill from Sunday evening until the 
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following Sunday morning of each week. 
The only load is 450 horsepower, the night 
load 490 to 500. The fuel cost per ef- 
fective horsepower-hour in this particular 
locality when using peat amounts to 0.13 
cent if the waste heat is not utilized, and 
to 0.072 cent if it is utilized. With wood 
the cost is 0.22 and 0.16 cent, respectively, 
In Germany peat of the quality here used 
costs approximately 16 cents per cubic 
meter. The engine is cleaned once every 
two months. Anybody who knows Rus- 
sian conditions will appreciate what it 
means that a gas-power plant using raw 
peat can run such a length of time with- 
out giving trouble. 

Another type of producer which has 
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FIG. 2. GORLITZ GENERATOR 


been in practical for several 


and has shown good results with low- 


use years 
grade fuels is the Pintsch producer for 
gasifying “Kohlenlésche ;” that is, the fuel 
which settles in the smoke box of loco- 
motives, a mixture of coke dust and ash, 
having no tarry constituents. It had been 
tried under boilers, but with little success. 
In the locality (district of Ko6nigsberg) 
where the first Pintsch producer was in 
stalled, the available fuel had a heat value 
of 6050 to 6230 heat units per kilogram. 
It contains from 19.2 to 23.1 per cent. of 
ash and 5 to 30 per cent. of water. 1 
heat value of the gas produced varies 
from 987 to 1050 heat units per cubic 
meter. 
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The construction of the producer, as 


shown in Figs. 3 and 4, is very simple. 
Fuel is charged from above in the or- 
dinary way and a mixture of air and 
steam is drawn in through openings A 
from below. 
The gas is discharged in the center of 
the furnace below the fire bridge B, which 
serves as an evaporator for the water. 
It flows from the outlet pipe through the 
preheater H, gravel-filled wet scrubber S 
and sawdust cleaner D in the ordinary 
way. 
the drawing trouble was experienced in 
the removal of the slag, which could be 
done only in the intervals between opera- 
tion, and the result was that the active 
zone in the producer was reduced and the 


A stepped grate is provided. 


With the construction shown in 


gas impoverished by too much carbon 
dioxide. So a water-sealed bottom was 


adopted instead of a closed bottom. The 


removal of slag can now be accomplished 
without shutting down, excessive accumu- 
lation of large lumps of ashes above the 
grate is prevented and continuity of work- 
ing secured. 

The power plant of the railroad shops 
at Konigsberg contains three producers 
and three double-acting four-stroke-cycle 
gas engines of 180 horsepower each, run- 
ning at 150 revolutions per minute. The 
engines are coupled to direct-current 
dynamos of 110 volts. The plant at In- 
sterburg contains two producers and two 
horizontal single-acting power-stroke en- 
gines of 90 horsepower each, running at 
180 revolutions per minute and driving 
two direct-current dynamos by belts. In 


both plants the gas engines are started 
by running the dynamos as motors with 


current supplied by a battery. All of 
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FIG. 3. PINTSCH GENERATOR FOR COKE DUST 


the engines take gas from a common duct 
connected with the producers. 


The results at Kénigsberg and Inster- 


bure being encouraging, a number of other 


electric central stations of the Prussian 
railway have been equipped with gas pro- 
ducers and engines. In the Allenstein 
plant, which is equipped with two units 
of 1.9 horsepower each, the fuel consump- 
tion on test was found to be 1.24 kilo- 





trary 


tinguish 
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grams} per kilowatt-hour, or 0.75 kilo- 
gram per horsepower-hour. Figuring the 
price of “Kohlenlésche” at 18 marks for 
10,000 kilograms, which is the average price 
during the last few years, the fuel cost 
comes out as 0.14 pfennig (0.03 cent) per 
horsepower-hour. Inasmuch as a large 
portion of this fuel could not be used or 
sold previously and had therefore figured 
on the balance sheet of the railroads as 
“waste,” which had to be disposed of at 
some expense, its utilization in gas produc- 
ers is a decided advantage. All of the 
available locomotive fuel residue of that 
district (7,500,000 kilograms) is now used 
for the generation of electric energy. It 
would seem possible, without change of 
apparatus, to effect similar economies in 
the operation of American railroads, as 
the composition of the fuel in question is 
in many parts of the country practically 
the same as it is in Germany. 


The “Legal Aspect of Smoke 
Abatement * 


By D. R. Cops 





Smoke alone is not a nuisance at com- 
mon law, although under circumstances 
sufficiently aggravated it might become 
such, but to recover damages it is nec- 
essary to prove tangible and appreciable 
injury to the plaintiff. The police power 
steps in where the common law of 
fiuisance would be of little or no avail. 
While at common law each individual case 
must stand or fall upon its own merits, 
the police power is exercised in the di- 
rection of establishing general and arbi- 














FIG. 4. 


COM PLETE 


definitions, standards and _ limita- 


tions for the observance of all. 


It is therefore necessary clearly to dis- 


between the right inherent in 


every community to abate a public nui- 
sance 





it being necessary to prove that 


+A kilogram = 2.2 pounds. 
*Abstrect of a paper read before the In- 
ternational Association for the Prevention of 


Smoke, June 24-26, 1909. 
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the particular act complained of is such— 
and the right which the municipality has 
by statute to deal with an act either by 
the legislature direct or under delegated 
authority by its own ordinance, defined 
to be a nuisance. 

Of course it must often happen that 
the same act is not only a public nuisance 
at common law, but a nuisance by express 
definition and prohibition by the munic- 
ipality. For all practical purposes, it is 
only necessary to consider the subject of 
smoke abatement from the latter stand- 
point. The difficulty of proving the emis- 
sion of smoke from a stack or chimney 
to be a public nuisance renders a resort 
to the common-law remedy quite generally 
disappointing. 

The police power of the State being 
vested in the legislature, that body may by 
direct act declare what shall constitute 
a nuisance, or, as is usually the case, 
delegate its power in this respect to the 
municipality. If not given in express 
terms, it may usually be implied from the 
general grant of powers to the municipal- 
ity. 

A municipality then may receive from 
the legislature the power to declare that 
a nuisance which is not such per se and is 
not so recognized by the common law, 
and in prosecuting under the terms of its 
ordinance, the defendant cannot be heard 
to say that the act complained of was 
not in fact a nuisance. 

The right to pass ordinances defining 
and punishing nuisances, must be exer- 
cised by the municipality direct, and may 
not be conferred on any other board, 
department or officer. Aside from the 
State and Federal constitutions, the only 
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PINTSCH PRODUCER 


restrictions on the power of the municipal- 
ity are that its ordinance must be a rea- 
sonable exercise of the power conferred 
upon it by the legislature and must not 
be oppressive in its operation. Upon this 
ground that the measure complained of 
was wmreasonable and oppressive, the 
principal fight against ordinances declar- 
ing dense smoke a nuisance has been 
made, and while there may be some 
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scattering exceptions among the author- 
ities, and some courts have been reluctant 
in yielding to the doctrine that all dense 
smoke is per se a nuisance, the battle may 
now be said to have been won by the op- 
ponents of the smoke nuisance, and the 
time is at hand when manufacturers must 
adopt smokeless fuel, smoke-consuming 
devices or close their shops. 

This is not, however, an unmitigated 
hardship. There seems to be no difficulty 
that American inventive cannot 
surmount. The improvements in the con- 
struction of boilers and their accessories, 
including devices for the consumption of 
smoke, will, as I verily believe, enable any 
manufacturer -to comply with the most 
rigorous ordinance, with a result not only 
gratifying to the public, but most satis- 
factory to himself and in no way detri- 
mental to his purse. 

A reference to a few of the leading 
decisions will indicate the present state 
of the law on the subject of smoke abate- 
ment. 

In Moses 


genius 


versus the United States 
Congress had enacted, 

“That the owner, agent, lessee or oc- 
cupant of any building of any description 
from the smokestack or chimney of which 
there shall issue or be emitted thick or 
dense black or or cinders, 
within the of Columbia, on or 
after the shall be 
deemed and held guilty of committing a 
public nuisance, and of violating the pro- 
visions of this act.” 

The plaintiff-in-error had been 
victed of a violation of this ordinance. 
Upon the trial he offered to show that he 
had attached to his furnace the best 
known smoke-consuming appliance; that 
neither it nor any other then known would 

The evi- 
court. The 
ruling and 


gray smoke 
District 
day 


above named, 


con- 


prevent the emission of smoke. 
dence was rejected by the trial 
court of appeals sustained the 
the conviction, saying: 

“Tt knowledge 
not to be ignored by the courts that the 
emission of a 
smoke from a_= single 
chimney of a large furnace, may under 
circumstances dis- 
comfort to the general public coming with- 
in its circle of distribution upon public 
thoroughfares, and possibly 
injury to public interests in other 
spects. A statute declaring the emission 


is a matter of common 


volume of dense black 


smokestack or 
work 


some physical 


may work 


re- 


of thick or dense black smoke a nuisance 
per se 
fense, is within the police power, and 
therefore 


and punishing the act as an of- 


does not deprive persons of 
property without due process of law. * * * 
Evidence that no smoke-consuming de- 
vice known will prevent the emission of 
all black from furnaces burning 
soft coal, is immaterial upon a prosecu- 
tion under the statute.” 

In an early Missouri case, the supreme 
court refused to uphold an ordinance pro- 
hibiting dense smoke, on the ground that 


it was passed without proper legislative 


smoke 
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authority, in the 
saying: 

“Now this ordinance would punish 
every housekeeper who kindled a fire to 
cook his or her morning meal, or to warm 
the replenishing of the 
furnace, whether in the heart of the busi- 
ness centers or upon the remote western 
boundary of the city, would alike subject 
the owner to punishment. 
whatever would be made 
quantity. 


course of its opinion 


house. Every 


No exception 
as to time or 
When it is considered that St. 
Louis has attained its growth in wealth 
and population in a large degree from the 
fact of its proximity to the great mines 
of bituminous coal which lie at its very 
door, and that this fuel has enabled it 
to become a manufacturing city, 
and that this soft coal is peculiarly liable 
to produce this objectionable dense smoke, 
it seems to us that this ordinance which 
makes no reasonable 


great 


for the 
regulation of this smoke, but essays in 
known for pre- 
venting it to punish all who produce it 
to any degree whatever, is wholly un- 
reasonable.” 


allowance 


advance of any device 


later the Missouri 
supreme court upheld an act of the legis- 
lature making a public nuisance “the emis- 


But in a case, 


sion or discharge into the open air of 
dense smoke within the corporate limits 
of any corporate city of this State which 
now has or may hereafter have a popula- 
tion of one hundred thousand inhabitants,” 
and thus placed itself in accord with the 
best judicial thought on the subject. 

Harmon versus City of Chicago, 
cided by the 


de- 
Illinois supreme court in 
1884, has been a leading case on smoke 
abatement. It upheld an ordinance for- 
bidding the emission of dense smoke and 
sustained its validity as applied to boats 


engaged at the time in interstate com- 


merce. 
York 


ordi- 


The decisions of the State of New 
have upheld 
same character. 
the of an ‘ordi- 
nance, the remedy may be fourfold: 


likewise reasonable 
of the 


In case of 


nances 


infraction 


t—A criminal prosecution. 

2—A suit in equity for an injunction. 

3—An order directing abatement made 
after notice and hearing. 

4—Summary abatement based on com- 
mon knowledge of the council or other 
proper authority without a hearing. 

The adoption of any one of these pro- 
ceedings has been held to be a waiver of 
the others. Of these remedies, the criminal 
prosecution is probably the most useful in 
the ordinary case. The remedy by abate- 
ment can be resorted to in case of emer- 
gency, but summary abatement involving 
the destruction of valuable property 
should not be attempted before a hearing 
is had except in extreme cases. 

In considering statutes and ordinances 
aimed against the smoke nuisance, it is 
to be borne in mind that when the legis- 
lature directly or authorizes the 


to act in a definite way and 


acts 


municipality 
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the municipality passes an ordinance with 
in the scope of the legislative act, th 
courts will not question closely the rea 
sonableness of the law. <An_ ordinance 
passed by the municipality under genera 
or implied authority is therefore mor 
open to attack in the courts. 

Ordinances simply 
black smoke as such, seem to be mor 
successful and workable than ordinance 
undertaking to define what dense smok 
is or just how dense smoke must be i: 
order to fall within the municipal pro 
hibition. 


forbidding dens 


An ordinance declaring black, gray or 
other offensive character of smoke a nui 
sance and providing a penalty therefor 
with a provision for summary abatement 
for use in cases of emergency will prob 
ably prove 
forceable in 


satisfactory and readily en- 
most localities. If, using the 
at hand, there must of ne- 
certain periods when black 
emitted from stacks and 
chimneys, it may be wise for a municipal- 
ity to 
for such occasions, particularly 


best means 
cessity be 
smoke will be 


make some allowance 


reasonable 
when act- 
ing under a general or implied delega- 
tion of authority. 

the smoke 
important 
balanced 


In abating 
rights of 
must be 


the 
bodies 
the 
community at large, and the change to a 
smokeless city made with as little dis- 
The 


pre- 


nuisance, 
commercial 


against those of 


turbance and hardship as possible. 
success of scheme for smoke 
therefore depend largely 
upon the intelligence and discretion of the 
officers intrusted with the duty of carry- 
ing it out. 


any 


vention must 


the 
drawn from this discussion, we have the 
following: 


Summarizing conclusions to be 


1—The right to abate a public nuisance 
exists at common law, but fact of 
actual must be in each 
case. 

2—The the 
the police power may declate that to be a 
nuisance which is not at common law or 
per se a nuisance. 


the 
nuisance proven 


legislature in exercise of 


3—That which the legislature may do 
in this regard it 
municipality. 


may delegate to a 

4—An ordinance aimed to prevent the 
smoke nuisance and not unreasonable or 
oppressive in character will be sustained. 

5—An ordinance prohibiting in general 
terms the emission of dense, black, gra) 
character of smoke, 
from stacks and chimneys, is not unrea- 


or other offensive 


sonable or oppressive. 


6—The ordinance should prohibit under 
penalty the commission of the forbidden 


offense and provide means for summary 
abatement in cases of emergency. 





Volatile matter in various coals has a 
considerable range in heat-unit value, 
pending upon the carbon and hydrogen 
contents. 
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e Selection of an Oil for Lubrication 


Some Notes on the Use of Oil Testers, Emulsifiable Oil as a Lubricant, 
The Evaporation of Oils and Analysis of the Residue Deposited 





HENRY M. WELLS AND WM. SCOTT-TAGGART 


Practically all the useful information 
on friction and the influence of tempera- 
ture, pressure and speed on its coeffi- 
cients has been obtained by means of 
specially designed apparatus. Now it is 
yery important that it should be clearly 
understood such apparatus 1s_ primarily 
intended for friction testing and that it 
by no means follows that the same in- 
strument is useful as an oil tester. At 
first sight this statement appears para- 
doxical, but by an “oil tester” is meant 
an instrument or machine by means of 
which the friction-reducing properties of 
various oils can be compared and the re- 
sults used as a basis to decide the com- 
parative suitability of the oils for some 
given purpose. 


FRICTION-TESTING APPARATUS Vs. OIL 
TESTER 
A number of so-called oil testers are on 
the market and very interesting machines 
they are; but a little consideration will 
show them all to be, practically, some 
A real 


oil tester should be a machine that repro- 


form of friction-testing machine. 


duces as nearly as possible the actual con- 
ditions under which an oil will run. For 
instance, Beauchamp Towers’ testing ap- 
paratus for locomotive axles was in reality 
an actual axle; and QO. Lasche’s tests 
The ap- 
paratus in each case could be used - for 


were made on a dynamo bearing. 


general friction tests and also as _ oil 
testers for testing the most suitable oils 
for axles and for dynamo bearings re- 
spectively; moreover they could be used 
for testing the most suitable method of 
applying the lubricant for each type of 
hearing. Neither, however, could be used 
fer testing oils for light shafts, heavy 


engine-bearing oil, textile spindle oil or, 


cylinder oil. These oils could have been 
used on the apparatus and certain re- 
sults obtained, but it would have been 
manifestly absurd to have judged their 
quality by these results. In spite of this 
apparently clear difference between a fric- 
tion-testing apparatus and an oil tester, 
nonmechanical minds are found using ap- 
paratus for testing oils that does not re- 
produce conditions at all approaching 
tl under which the oils will have to 


give one illustration of many that 


h come under the writers’ notice: A 
lar steel firm on the Continent was ac- 
cus'omed to test all its oils on an oil 
tes. :. The instrument consisted es- 


sentially of a vertical spindle about 1 
inch in diameter which could be driven at 
various speeds. A full range of pres- 
sures could be applied and also any tem- 
perature required could be obtained. Be- 
ing electrically driven there was an easy 
method of indicating the power required 
to drive the spindle under various condi- 
tions. Several oils were tested, among 
which were rape oil and a compounded 
mineral oil suitable for heavy rolling- 
mill engines. The oil tester gave results 
that showed in favor of the mineral oil 
by about 3 per cent. This was very un- 
satisfactory when compared with the very 
decidedly superior results found when test- 
ing on the rolling-mill engine itself. The 
writers therefore made up an oil composed 
of 90 per cent. of kerosene oil and to 
per cent. of the mineral oil. This was 
tested on the oil tester and its results gave 
friction-reducing properties equal to one- 
quarter those of the two previous tests. 
If the oil tester was to be the deciding 
factor as to the best oil, it was clear 
that the paraffin mixture was the best 
oil for a large rolling-mill engine, a con- 
clusion that Euclid would describe as 
being absurd. The reader will readily see 
what had been done. It was simply a 
case of finding the most suitable oil for 
the oil tester, and the oil tester being a 
machine itself one could easily judge as 
to the kind of oil that would be most 
suitable for its own working conditions. 
This is the case in all oil testers where 
there are two 2-inch shafts used to test 
oils that are to be used on from fine 
vertical high-speed spindles to the largest 
steam-engine shafting. 

If careful tests are made it will be found 
that one oil out of many will give the 
best results on any given oil tester, but 
looking at the totally incompetent char- 
acter of the instrument and its absurd 
limitations for the purpose in view, it 
would be manifestly foolish to decide that 
the oil showing the best results would be 
the best except on a machine similar to the 
tester. In the opinion of the writers 
most oil testers are useless for comparing 
the lubricating qualities of various oils 
unless they reproduce fairly accurate con- 
ditions, but they are useful in investigating 
friction phenomena and much _ valuable 
information may be learned from 
them. 

The only real test for an oil for any 
given purpose is the actual one on the 
machine or engine itself and checked by 


means of a dynamometer, indicator or, if 
electric driving, by an ammeter. 


EMULSIFICATION OF OIL 

Many lubricating oils at present must 
work in the presence of moisture or water 
in large quantities. The water may be 
due to leakage or may be a necessary con- 
dition and introduced purposely. The 
oil used in the crank chambers of engines 
employing forced-feed lubrication, invari- 
ably becomes mixed with water that has 
leaked past the glands. Turbines in the 
same way allow water to escape. In gas 
engines, some water, either through leak- 
age from joints, splashing or other causes, 
finds its way into the oil; in all steam 
engines the cylinder oil performs its lubri- 
cating functions in the presence of water, 
while in engines oiled by splash lubrica- 
tion water is part of the system, the oil 
floating on its surface. 

This condition presents a problem in 
lubrication that has not been studied, and 
present methods of dealing with it are 
based on the “hit-or-miss” principle. For 
instance an oil traveler brings a sample 
of oil to an engineer and makes wonder- 
ful claims for it. He demonstrates by 
means of a bottle and a mixture of the 
oil and water and a few minutes shaking 
that the clear water settles out immediate- 
ly. An order is given and within 48 hours 
that oil has to be taken out of the crank 
chamber. The test of shaking oil and 
water in a bottle is ridiculous. Another 
method adopted to trap the unwary is to 
send a sample of oil that has been mixed 
with an alkaline solution, the two sub- 
stances shown in the same bottle and no 
signs of emulsion. This, of course, means 
nothing, for it is known only too well 
that one oil works well with one sample 
of water and yet breaks down utterly 
with another water that is less alkaline 
but differs-from it in other respects. As 
a matter of fact the problem of emulsifica- 
tion is one that requires investigation; 
very little is known on the subject, but 
it is receiving attention from several 
scientists, and the firm of Henry M. Wells 
is going into the matter very carefully, 
so we trust some results of the investiga- 
tion will be ready to be given later. 

The practical point to be observed at 
present is, that the best oil for lubrica- 
tion may be chosen and yet it fails be- 
cause it emulsifies. In testing lubricants 
therefore, the question as to its emulsi- 
fying properties must be fully taken into 
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account. Under a short-period test a cer- 
tain oil will prove superior to another, 
but after a further period this superiority 
disappears through emulsification being 
set up and destroying its lubricating value, 
so the apparently inferior oil, from a pure 
friction-reducing point of view, assumes 
the position as the best oil because it 
does not emulsify. Many engineers have 
been heard to remark that the water that 
finds admission to the oil is almost pure 
distilled water. It is certainly much purer 
than the water in the boiler, but even con- 
densed superheated steam is not pure 
and it necessitates finding an oil to suit it. 
There is a peculiar delicacy in the chemi- 
cal reactions that evidently take place, for 
tests of oil made with double-distilled 
water obtained from sources wide apart 
snow no emulsion with one water and a 
strong emulsion with others. If one has 
been successful in finding a suitable oil 
that will not emulsify with the water in a 
certain power plant, it is by no means 
2 proof that the same oil will suit the 
water in another power plant. The as- 
sumption is one that is frequently made 
to the sad undoing of the old traveler 
and often serious trouble to the engineer. 

With cylinder oils the problem of 
emulsification is an extremely important 
one. It is frequently if not entirely over- 
looked that the presence of moisture on 
the cylinder walls is almost the chief 
factor in the choice of the iupricant. The 
movement of the piston over the film 
of oil has a tendency thoroughly to mix 
oil and water, if the oil has emulsifying 
qualities. When such is the case, the cyl- 
inder is not being iubricated by the lubri- 
cant applied through the lubricator, but 
by another substance made within the 
cylinder itself. No matter how thorough- 
ly a cylinder oil is tested for gravity, 
viscosity, flash point, etc., the chances are 
enormously in favor of it becoming a dif- 
ferent substance in the cylinder when it 
is doing its work. A cylinder oil reaching 
the high-water mark of the various tests 
mentioned here may prove a most un- 
economical oil simply because it is easily 
emulsified. Where water is'dear or scarce, 
it is necessary to reuse the condensed 
steam. An emulsifiable oil renders the 
reuse of the water a difficult if not impos- 
sible matter, and in any case an expensive 
oil eliminating or purifying plant must 
be used to free the oil from the water. In 
marine work such an oil would be impos- 
sible, at any rate for long, even for swab- 
bing. 

It is thus seen that from this point of 
view alone miscibility of oil requires 
serious consideration. Further, when an 
oil is in the form of an emulsion on the 
cylinder walls, it is easily removed or 
washed away and therefore large quan- 
tities of oil are required to replace it, and 
it must be remembered that even then 
good lubrication is not being obtained 
because it is an emulsion that is lubricat- 
ing the engine and not the pure oil, 
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which may be an extremely good lubri- 
cant by itself. 

Another very interesting fact may be 
explained in this connection. It has long 
been known by those deeply interested in 
lubrication that surface tension is a 
primary factor in the maintenance of a 
film of oil. Only a very thin film of oil 
can exist between two pressure surfaces, 
and a good oil will remain intact as a 
film for some time without reinforcement 
of further supplies of oil. Now if the 
surface tension of an oil is lowered by 
some cause it is clear that the oil film 
will be weakened and break down quickl: 
unless frequent additions of oil are sup- 
plied. This test of surface tension is 
not at all a bad one for cylinder oils. 
Our investigations prove conclusively, 
that an emulsified oil has a considerably 
lower surface tension than the oil from 
which it is formed. The strength of the 
film is therefore very unstable. A further 
peculiarity and yet one of vast importance 
to lubrication lies in the fact that any oil 
that possesses emulsifying properties has 
a much lower surface tension than an oil 
that will not emulsify. In other words, 
a test for surface tension is a good indica- 
tion of the property of emulsification 
possessed by the oil and, moreover, a deli- 
cate test for the degree of such proper- 
ties. 

It has been already remarked that tests 
on oil testers are of short duration and 
2 reasonable time element is absent. Even 
the atmospheric conditions of the actual 
‘yorkrooms are absent. Moisture plays 
an important part in most cases of lubrica- 
tion merely by its presence in the atmos- 
phere in the form of condensation on 
metallic surfaces. Textile mills, of course, 
are strongly charged with moisture either 
naturally or artificially. Wet doubling and 
flax spinning present the moisture prob- 
lem in an acute form, so that this ques- 
tion of moisture and oil is a fairly general 
one and must modify considerably all 
on lubrication. The oxidation of 
an oil emulsion is extremely rapid in cases 
where the oil comes in contact with air. 
This brings about a rapid deterioration of 
its lubricating qualities, and where com- 
pounded oils are used containing unsuit- 
able animal and vegetable oils, acids de- 
velop and cause serious damage to metal. 
But many mineral oils oxidize quickly by 
mere exposure to air. 
poor lubricants. 
through a 
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Such oils are very 
A casual visitor going 
textile mill or engineering 
workshop and seeing machinery covered 
with a thin coat of varnish, will recognize 
at once that a knowledge of lubrication 
is not one of the strong features of the 
engineer or manager. Such a state of 
things invariably indicates the use of a 
very inferior oil. 


Heavy O1rs anp LARGE BEARINGS 
When treating the question of viscosity 
it was concluded that thin oils are gen- 
erally the best under normal conditions. 
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Logically this conclusion, as a straight 
issue, would eliminate the consideration of 
heavy and light oils as to which is the 
better for heavy engine bearings. One 
is strongly inclined to think that a big 
steam-engine bearing, for instance, must 
require a thicker oil than a much smaller 
bearing, but if methods of lubrication are 
somewhat similar and surface speeds of 
the shafts do not differ very much, the 
same oil will do for both. The pressure 
on the shaft per unit of area will not 
differ much if properly designed, and this 
pressure is the chief factor. Mere size 
of shaft does not count for much nor does 
the size of the engine. The real facts to 
be taken into account are the surface 
speed, pressure and the area over which 
the pressure acts. If these are only 
roughly known there is some real guide to 
choosing a suitable oil. It is owing to 
misconception, arising out of mere size, by 
oil men and even engineers that causes 
this paragraph to be written, and it is 
safe to say that more lubrication troubles 
are caused. through too thick oils being 
used than when too thin oils are used. 


EVAPORATION OF OILs 


Mineral oils evaporate very slowly, but 
some relatively quicker than others. The 
varnish-like substance mentioned in a 
previous note is partly due to evaporation 
and partly to oxidization. When varnish 
or gum forms from either cause or their 
combination, the oil is at fault. The same 
causes are at work on all oils, but results 
are different simply because the oils have 
varying properties. Some oils lose very 
little by evaporation, but that small 
amount leaves the residue thick and gum- 
my while, on the other hand, some oils 
will evaporate to dryness and leave prac- 
tically no residue behind, the oil remain- 
ing limpid throughout the process. This 
is a very good test, not for choosing good 
oils, but to eliminate bad oils. It is a 
great advantage to an engineer if he can 
at least cut out bad oils from his plant. 

In the case of cylinder oils, the high 
temperatures at first sight, compel one to 
recognize that evaporation may be of 
some consequence to the problem of lubri- 
cation. <A little consideration, however, 
wwill show that there is no definite basis 
for arriving at such a conclusion. The 
high temperatures are associated with 
high pressures, so that this fact alone will 
retard considerably any evaporation. The 
surrounding steam will further retard any 
tendency for the oil to evaporate. The two 
factors together will therefore tend to re- 
duce evaporation of the cylinder oil con- 
siderably under working conditions. |: 
spite of this reasoning, engineers wi! 
say that dried-up oil is frequently foun 
in steam pipes,’ valves, clearance spaces, 
glands and piston rings of steam engines, 
so oil must have evaporated and left tls 
residue. There is no denying this, but 
it is chiefly due to oil, on hot metal sur- 
faces, evaporating when the engine has 
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stopped, pressure removed and moisture 
almost absent. A poor oil will undoubted- 
ly leave a residue if pockets, ledges, etc., 
prevent the oil flowing away. The de- 
posits often found in steam engines, and 
which are usually spoken of as burnt oil, 
are quite different and will be mentioned 
a little later. 

The point to be specially noted in re- 
gard to the evaporation of an oil, is not 
the amount evaporated, but the char- 
acter of the residue after evaporation has 


had full play. The table, taken from the " 


results of experiment on over 500 differ- 
ent oils from practically all the oil re- 
fineries in the world as well as the com- 
pounded and mixed oils sold on the mar- 
ket, will convey some idea of the variation 
found in cylinder oils: 








EVAPORATION OF CYLINDER OILS. 











tn, Ve. ide. 
= bo 3 3 27 ga a ‘a = 
O | Sas m5 | 2225 | Character of 
‘Ss Foes Face Foo Residue After 
S55, | 8O™,, | 8S -..] 140 Hours. 
°o at “~o@ n@o D ~?S j-9) 
a” | ps) 
is . Tough and 
1| 45.4 6.0 7.3 { sor been 
2 39.7 44.0 44.4 |Cokey. 
3] 42.75 6.0 17.0 |Solid. | 
4 36.5 2.6 2.9 |Flows easily. 
5 55.0 12.2 12.8 |Limpid oil. 
6 68.5 none 2.6 |Limpid oil. 
7| 50.3 1.6 2.4 { eg 
8 20.0 1.0 1.6 |Semisolid. 
9 25.6 6.6 8.6 |Limpid oil. 
10} 20.0 | 26.4 | 26.4 {/Hard and 
11 | 30.9 6.4 11.2 |Semilimpid oil. 
12 34.6 none none jSticky oil. | 
13 82.0 23.0 26.5 |Tough elastic. 
14 80.5 0.4 3.0 |Limpid oil. 
15 | 48.5 1.0 et ee 
16} 81.5 | 14.0 | 14.2 { ae Bee 
17 48.1 6.0 10.0 |Limpid oil. 

















It is somewhat difficult to describe the 
exact appearance of the residues from 
these tests; they require to be felt as to 
their oiliness or otherwise. Those with 
an oily residue are superior to those with- 
out it, and this irrespective of the amount 
evaporated. A sticky residue like No. 12, 
is far inferior to No. 5, which has a limpid 
oily residue, and yet no measurable quan- 
tity of No. 12 evaporated during the 140 
hours. The tests were made under atmos- 
pheric pressure and practically no move- 
ment of air. Since they were made we 
have designed apparatus wherein a cham- 
ber containing the samples is under the 
full pressure of steam and the steam can 
be superheated to any degree required and 
allowed to flow through the apparatus, 
thus reproducing almost actual conditions. 
The results prove that the best lubricants 
are those that leave behind an oily residue. 

Of course if oils are submitted to very 
high temperatures for even a short time 
they will burn up. Most of the oils given 
in the list at 750 degrees Fahrenheit for 
half an hour, were almost burnt up, and 
many of those in our long list lost all 
they were capable of, short of vaporizing 
the residue, before the end of the half 
hour’s test. 
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In a steam engine, temperatures never 
reach a figure that will burn cylinder 
oil. Distillation, of course, takes place 
when temperatures reach the boiling point 
of the oil, but this point is so high for cyl- 
inder oils that it is practically never 
reached by superheated steam in the steam 
engine. Evaporation which may be rapid 
undoubtedly carries off some of the lighter 
fractions of the oil. The lighter frac- 
tions driven off are of no _ lubricating 
value whatever and are usually cither 
colorless or of a very faint yellow tint. 
What part they siay in the properties of 
the oil is unknown, but they are under 
investigation; at present their absence 
from the oi! appears an advantage if not 
carried too far. Most of the oils, if freed 
from even a small percentage of such 
fractions, undergo considerable change 
and many rapidly solidify. 


Deposits 


Residues left by oils after evaporation, 
in the case of cylinder oils, are fre- 
quently spoken of as deposits of burnt oil 
and even described as carbon. The sub- 
ject has been investigated, chiefly in the 
engineering and chemical laboratories of 
the Liverpool University. The research 
there was not very productive of quan- 
tities of deposits of the character usually 
found in steam engines, this being mainly 
due to using very high superheat from a 
flash boiler. The deposits found were 
tarry residues after fractional distillation 
of the oils had driven off the lighter 
fractions. In no case did decomposition 
of the oil or cracking take place under 
750 degrees Fahrenheit, so none of the de- 
posits contained decomposed oil or burnt 
oil, and there was no carbon, as such, in 
them. They consisted of a thick pitchy 
material with a hard gritty substance in- 
termixed. The oils, it may be added, were 
pure hydrocarbon oils, specimen analyses 
of which are as follows: 


No. 1. No. 2. 
Carbon, per cent. 86.06 86.58 
Hydrogen, per cent. 13.90 13.44 


Since no chemical reaction or decom- 
position had taken place the deposits were 
evidently composed of something foreign 
to the oil. An analysis proved this to be 
the case, the result showing: 

A pitchy substance of inorganic mat- 
ee er ee eee were ee 13.5 

Iron peroxide (FesO.), per cent. 86.5. 

The deposit was treated with ethereal 
and carbon bisulphide to free it from 
oil. The iron peroxide was in the form 
of small scales and only after considerable 
trouble taken to account for the presciace 
of iron was it at last traced to the boiler 
tubes, and ultimately by examining such 
tubes was the matter placed beyond doubt. 
Particles of scale from the tubes had be- 
come detached and followed the steam, 
forming nuclei around which oil gathered. 
The oil dried up by evaporation and dis- 
tillation and the combined pitchy residue 


189 
a 
of the oil and the grit from the boiler 
formed the deposit. 

Analyces of deposits taken from steam 
engines, when carefully made, invariably 
show the presence of iron. Engineers 
speak of such iron as being the result of 
using a poor lubricant and causing wear 
to take place, hence the iron. Unfortunate- 
ly for this view, many deposits are taken 
from parts of the engine where no results 
of wear could reach them, and from 
‘arts before the oil has arrived at the 
working surfaces. Of course abraded iron 
(if wear tcok place) would be found if 
deposits were taken from, say, the low- 
pressure cylinder, but deposits are not 
usually found there. Many deposits and 
usually those that accumulate in large 
quantities do not contain iron. Their 
chief constituents are forms of magnesium, 
calcium, sodium, etc., all of which are in 
the boiler water. They have come over 
with the steam, and have been trapped 
by the oils which formed nuclei for an 
accumulation of deposit. 

Oil that is readily distilled, with a 
large percentage of a pitchy or other 
base, will quickly form deposits if boiler 
water primes. These deposits are so sit- 
uated sometimes as to be easily carried 
bodily forward into the valve chest or the 
cylinder, and, of course, not being lubri- 
cants may cause wear and give trouble 
in other directions. It must be remem- 
bered, however, that if the steam had 
been clean it is probable that no deposits 
whatever would have been formed. It 
is something for the engineer to know 
that the formation of deposits invariably 
means faulty steam raising, and if rem- 
edied, deposits may cease unless the oil 
is positively bad. 





The Case of the Turbine Steamer 


“Creole” 


STATEMENT BY THE Fore RIVER SHIP- 
BUILDING COMPANY 

The Fore River Shipbuilding Company, 
contracted with the Southern Pacific Com- 
pany, for the building of the steamer 
“Creole” strictly on the owners’ plans and 
specifications for the hull and agreed to 
install twin-screw Curtis marine turbines 
and Babcock & Wilcox water-tube boil- 
ers. The shipbuilding company guaranteed 
that the vessel, under such arrangements 
as should be agreed upon between the 
parties to be proper, should show a speed 
of 16 knots on the round trip between 
New York and New Orleans in ordinary 
weather at 10,000 tons displacement and 
with a coal consumption not exceeding 7 
tons per hour. The contract also pro- 
vided that if the turbines and _ boilers 
did not prove entirely satisfactory to the 
Southern Pacific Company, and that com- 
pany should decide to-install reciprocating 
engines and Scotch boilers, the shipbuild- 
ing company would, if requested within 
six months after delivery of the ship, stiff- 
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en up the hull as might be necessary for 
this change. 

Before the delivery of the “Creole,” in 
December, 1907, the builders installed a 
fourth set of screw propellers and made 
several trials of the vessel both light and 
loaded. The load-draft trial run for a 
period of twenty-four hours in heavy 
weather showed that the vessel was able 
to mcet the contract conditions, the speed 
and coal consumption having been meas- 
ured and certified to by independent out- 
sideexperts. Onthe measured mile at Prov- 
incetown, the vessel showed 17.23 knots 
light as a mean of high runs, and 16.57 
knots loaded. A speed through the water 
of about 16.25 knots is sufficient to show 
16 knots average round trip from New 
York to New Orleans. After this time 
the vessel made fourteen round trips to 
‘New Orleans, but failed on any trip to 
show the coiiract speed. The manage- 
ment of the Southern Pacific Company, 
always refusing to provide a fireroom 
force satisfactory to the shipbuilding com- 
pany, or of zumbers and efficienéy ade- 
quate for the type of boilers, met with 
continual and increasing difficulties in the 
operation of the water-tube boilers. These 
boilers on the builders’ trials were shown 
to have fulfilled the efficiency guaranteed 
and were built by manufacturers whose 
experience in land and marine boilers is 
unexcelled. 


Although difficulties were encourtered 
in obtaining efficient screw propelle s for 
the “Creole,” the builders continued to 
give this matter attention and had secured 
satisfactory screws. The turbines were 
shown on trial and in service to have ob- 
tained the designed efficiency and econ- 
omy and to be successful in mechanical 
operation, notwithstanding the 
treatment which they received from ex- 
cessive boiler priming brought about by 
inexperience and carelessness in the fire- 
room. : 

Notwithstanding the fact that the ship- 
building company installed assisted fire- 
room draft on the “Creole,” and carefully 
overhauled all auxiliaries on the vessel, 
subjected to unusual deterioration from 
the use of salt and muddy water in the 


severe 
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boilers, and excessive priming from care- 
less water tending, the boiler difficulties 
continued to increase until the vessel was 
laid up by the Southern Pacific Company 
with the boilers in such condition that it 
was not safe to continue operation with- 
out careful overhauling. 

The Southern Pacific Company, has de- 
manded that the 
should remove the 


shipbuilding company 
Curtis turbines and 
Babcock & Wilcox water-tube boilers 
from the “Creole,” and install at their own 
expense reciprocating engines and Scotch 
boilers. The shipbuilding company de- 
clined to do this on the ground that the 
turbines, boilers and engine room auxil- 
iaries are exactly as was contracted for 
and are capable under proper and intelli- 
gent operation of fulfilling the contract 
conditions. Considering the conditions of 
operation by the Southern Pacific Com- 
pany, and particularly the scale of com- 
pensation 6f mechanical staff adopted by 
the company, it is probable that the opera- 
tion of water-tube boilers is not 
factory, although they were recommended 
by and acceptable to the company’s man- 
agement at the time the contract 
made. 


satis- 


was 


If the builders had sacrificed the greater 
turbine efficiency due to the higher pres- 
sure and drier steam of the water-tube 
boilers, and had installed Scotch boilers 
originally, they are confident that the tur- 
bine equipment would have given satis- 
faction, being convinced that the difficul- 
ties experienced were due to the condi- 
tions of operation of the water-tube boil- 
ers, the turbines having withstood punish- 
ment which no reciprocating engine could 
have survived. 


The New “Clermont” Launched 





On Saturday, July 10, a replica of 
Robert Fulton’s steamboat, “Clermont,” 
the first ever put into practical service, 
was launched with appropriate ceremonies, 
under the auspices of the Hudson+Ful- 
ton Celebration Commission, at the 
Mariner's yards of the Staten 
Island Shipbuilding Company. 


Harbor 
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Gen. Stewart L. Woodford, presiden: 
of the Hudson-Fulton commission, pre 
sided and delivered an address. Mrs 
Alice Carey Sutcliffe, great great grand 
daughter of Robert Fulton, was sponso 
for the craft and broke over its bow 
glass vase filled with water from the well 
from which Fulton drank more than on 
hundred years ago. As the vessel glided 
into the water a dozen carrier pigeons 
were automatically released from a basket 
and a salute of sixteen guns, one for eacli 
State in the Union at the time of the 
building of the first “Clermont,” was fired 
by the United States Cadetship “Wasp.” 
Members of the First and Second Bat 
talions of the Naval Militia of New York 
acted as sentries and guards of honor. 

The bronze bell which was used on the 
original “Clermont”. to summon __pas- 
sengers who were late, and also served 
the purpose of signaling, instead of using 
a steam whistle, was suspended from the 
launching platform and was used to signal 
the opening of the exercises. 

The replica of the “Clermont” shown in 
Fig. 2, while still on the ways, is an exact 
reproduction of the original vessel and 
has been built from the specifications upon 
which Fulton obtained his second patent. 
It is 150 feet long, 18 feet wide and 7 
feet deep and draws 2 feet of water. Its 
sides are almost straight up and down 
and both ends are wedge shaped, as shown 
in the illustration. It will be equipped 
with a replica of the engine used in the 
original “Clermont” and during the Hud- 
son celebration this fall will travel under 
its own steam up the river to 
Albany. Fig. 1 shows the hull of the 
“Clermont” just after launching. 

As a coincident, the Holland-American 
jine steamship “Soestdyk” left Rotter- 
dam the same day carrying on board an 
exact reproduction of the “Half Moon” 
in which Capt. Hendrick Hudson first 
sailed up the Hudson river. 

The “Half Moon” is built of heavy oak 
timber with a high poop and long narrow 
nose. She is of about 80 tons displace- 
ment, 63 feet in length and 18 feet deep, 
draws 7%4 feet of water and will carry 
a crew of twenty men. 


Hudson 
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AFTER LAUNCHING 2. THE “CLERMONT” ON THE WAYS 
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Don’t Bother About the Style, but Write Just What You Think, 
Know or Want to Know About Your Work, and Help Each Other 





WE’PAY FOR USEFUL 


A Valve Lap Chart 


This accompanying chart is plotted out 
to show the effect of adding lap to a slide 
valve, and the corresponding position 
of the eccentric, together with its effect 
on the exhaust opening and the time at 
which compression begins. It is not 
claimed that the expansion lines fol- 
low the law of the theoretical curve. 

Assume a slide valve having neither 
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eccentric position for a no-lap valve, fol 
low the dotted line A downward to 
the 180 degree point or the end of the 
stroke, which is the cutoff, release and 
compression point. Then follow the line 
B at the left downward to the end of the 
diagram, or 180 degrees from the other end, 
showing that there is no compression for 
such a valve set 90 degrees ahead of the 
crank. 

Suppose a little outside lap is added; 
just enough to cut off the steam earlier 
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VALVE-LAP CHART 


outside nor inside lap. The eccentric in 
this case will be set 90 degrecs ahead of 
the crank, and cutoff will not take place 
until the end of the stroke is reached. 
\t the same time the exhaust port at one 
nd of the cylinder is opened and that 
on the opposite end closed. A card 
taken under such conditions would be 
‘imilar to a pump card, where there is 
welease, compression, nor cutoff, ex- 
pt at the end of the stroke. 
On the 90 degree point on the chart, 
Wich represents the heavy side of the 
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and give a little expansion and compres- 
sion and an earlier release. This con- 
dition will require the eccentric to be ad- 
vanced to 100 degrees ahead of the crank, 
otherwise the port would not open while 
the engine is on the center. Follow the 
dotted line C to where it joins the full 
line D, running to the 160 degree point, 
which shows earlier cutoff, due to adding 
lap. Continue to follow the expansion 
line down to the release point F, which 
comes directly under the 170-degree full- 
line point; also follow the line E which 
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extends from the release point and shows 
that compression starts 170 degrees from 
the other end. 

If an extreme amount of lap is added 
and it is desired to cut off the steam 
twenty degrees from the head end, fol- 
low dotted lines, as stated before be- 
zinning at the 20 degree cutoff, and find 
that the eccentric must be advanced 170 
degrees ahead of the crank, which puts 
it almost on its dead center where it has 
hardly any chance to advance the valve 
for port opening; consequently, the port 
is open only a trifling amount, and for 
an extremely short period. Now follow 
the expansion line down to the release 
as before, and the line marked 4 will 
show that the compression will start 
at 100 degrees from the other end. Also 
note that the release comes directly under 
the roo degree full-line point. 

It will be found in this chart that at 
whatever degree the exhaust opens on 
one side the exhaust closes for compres- 
sion on the opposite side at the same point 
and degree, which is the case with valves 
having no inside lap. 

This chart will make clear the reason 
why slide valves usually cut off at about 
34 stroke; because if cutoff occurs earlier, 
other bad conditions come up, such as 
too early exhaust opening, slow port 
opening and excessive compression, where- 
as if cutoff is later there are less expan- 
sion and compression to fill the clearance 
space. The early release can be remedied 
by adding inside lap and a greater bene- 
fit from expansion would be realized, but 
by this one would get an earlier exhaust 
closure, and a consequent excessive com- 
pression which would go at times above 
boiler pressure, lift the valve from the 
seat and cause a thump, a very common 
thing in some engines 
working with light load and short valve 
travel. It will be noticed that the full 
lines in the semicircle represent the cut- 


shaft-governor 


off in degrees, and the dotted lines from 
the same point of cutoff go to the ec- 
centric position, showing the relation in 
degrees of point of cutoff to the position 
of the eccentric. 

The lines B, FE, etc., come from release 
or exhaust opening, and go to exhaust 
closure for each corresponding cutoff. 
The full lines + and their decreasing dis- 
tance apart in going from 90 degrees to 
180 degrees represent how sparingly lap 
is to be added as the eccentric approaches 
its dead center of the 180 degree mark, 
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because with a given eccentric throw or 
where the throw of the eccentric is 
made twice the lap plus twice the port 
opening, any addition of lap must be ac- 
companied with an increased eccentric 
throw by substituting a new eccentric or 
a rocker arm between the valve and ec- 
centric, if full port opening is desired. 

A. C. WALDRON. 

Lynn, Mass. 





Expert Advice 





In the June 22 number, Henry D. Jack- 
son has an article entitled, “Expert Ad- 
vice.” I believe in advice and expertness, 
but the question is who is the expert? 
lf Mr. Jackson will look in a dictionary 
he will find that the definition of expert 
is: skilful, adroit, having a facility of op- 
eration from practice. If Mr. Jackson 
will also look at the issue of April 20, 
he will see that before a man is given a 
license in New York City he is examined 
as to the plant he is to operate. If he is 
to take charge of a plant having an ice 
machine, he is examined as to his knowl- 
edge of ice machines; if there are dyna- 
mos, he is examined regarding what he 
knows about them, and so on. 

According to this, then, each plant is in 
charge of a man having a facility of op- 
eration from practice; in other words, he 
is an expert. 

A person must be superhuman who can 
find more leaks in a plant in one day than 
the man who is there 365 days each year. 

“Cooperation” is very good for the ex- 
pert, but I think the best codperation 
would be between the owner and engineer. 
Of course there is a feeling between the 
expert and the engineer, and that is 
natural and just, because the engineer 
does not think it fair for the expert to 
be given facilities for investigation that 
were withheld from him. 

I was assistant in a plant, and an ex- 
pert had what he called a “fuel econ- 
omizer.” The expert ran a test of 12 
hours with the economizer. The next 
day I took the boiler for 12 hours and 
did the same work with conditions as 
nearly the same as possible, on one-third 
less coal. In another place an expert 
came in and pumped all the informa- 
tion he could out of the chief (I was as- 
“ sistant engineer), with the net result that 
the plant was put in the care of an en- 
gineering-supervision company and_ the 
chief and three firemen were looking for 
jobs. I was the only one left out of the 
entire crew. If the chief had shown 
the expert a little “petty jealousy” he 
would have kept his job. 

I am certainly surprised that an engi- 
neer must call in an expert to show him 
the finer points of engineering in Massa- 
chusetts. I do not know the license law 


of that State, but probably it is needed. 
As the engineers’ license law of New 
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York City now stands, it won't pay to 
hire the so-called expert here. 
H. E. SAMUELS. 
Brooklyn, N. Y. 





Vibration and Tension 





In a recent number, the question was 
asked as to the relation between the vibra- 
tion and tension of elevator ropes. 

This can be expressed by the following 
formula: 


in which 
n = Number of vibrations per minute, 
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vibrations varies as the square root of 
the load on the rope; and inversely as the 
square root of the mass. That is: If 
the length is kept constant and the tension 
doubled; or twice as heavy rope used, 
we would get four times the number of 
vibrations. 

Example: Suppose a ys-inch rope 50 
feet long gives vibrations at the rate 
of 180 per minute. Taking the weight of 
rope as one-half pound per foot of length, 


we have 
__ 170 
~— 


from which P, the load on the rope, equabs 
approximately 1390 pounds. 
With a similar rope of the same size, 


¢ af 


180 —, 
0.5 
































































































































/= Length of rope in feet, 

P = Load or stretching force, 

m = Weight of rope in pounds per foot 

of length. 

From the above formula it is seen that: 

1. The tension being constant, the num- 
ber of vibrations varies inversely as the 
length; also inversely as the diameter. A 
rope twice as long or of twice the diam- 
eter would give half the number of vibra- 
tions. 

2. In any given rope the number of 
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i 068 | .139 | .231 | 452 | .71 | 1.271] 1.753 | 2.935 | 4.209 | 6.569 | 8.856 | 11.45 | 14.18|18.193| 25.97 ns 
1," 1 | 205] 3.4| 6.7 | 10.4] 18.8 | 25.8 | 43.| 62. | 96.5 | 180, [168.5 | 208. | 267. | 382. |] 14° 
3¢" 1 |166|3.26| 5.1 | 9.2 | 12.6 | 21.1 | 30.3 | 47.3 | 68.8 | 82.5 | 102. | 181. | 186. |} 3," 
1, 1 | 1.96.|3.08 | 5.5 | 7.6 | 12.7 | 18.2.| 28.4 | 98.4 | 47.5 | 61.5 | 78.8 | 112. | 14° 
3, | 1 | 157 | 2.82] 3.9 | 65] 9.3 | 14.5 | 19.6 | 25.3 | 81.3 | 40.2 | 57.4 |] 3’ 
1" | | 1 11.79 | 2.47 | 4.14 | 5.98 | 9.25 | 12.5 | 16.1] 20. | 25.6 | 36.5 || 1” 
L,' | | 1 |1.98| 2.8 | 3.31 | 5.16 | 6.96 | 8.4 | 11.1] 14.3 | 20.4 |] 114 
1 | 1 | 1.67] 24| 3.74 | 5.05 | 6.54| 8.1] 10.4 | 148 |} 133 
2" | 1 | 1.43 | 2.24 | 3.02 | 3.91} 484 | 62] 89]) 2° 
gq," 1 | 1.56] 2.1 | 2.72 | 3.36 | 4.31 | 6.15 |] 214 
s 1 | 1.35 | 1.75 | 2.16 | 2.77 | 3.95 |] 3° 
31; 1 | 1.29] 16] 2.05 | 2.92 |} 314 
4” | 1 | 1.24 | 1.59 | 2.26 |] 4° 
43 1 | 1.28 | 1.83 |] 4% 
5” 1 [137] 5° 
6" 1 6° 
uwlixs li yl % vy us 1%, | 2” | 2] 3” | 3'| 4" | ayy 5") 6" ‘ 
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weight and length whose number of vibra- 
tions, m3, is 150 per minute, its load P; will 
equal 
Px (#3 . 
n ’ 
or 
‘ (22 P 
- ed 
which gives approximately 965 pounds. 
L, Corwin. 
Newburgh, N. Y. 
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Sprung Boiler Braces 


In answer to W. E. McClelland’s ques- 
tion in the June 22 number, I should say 
that the through braces if straightened out 
would spring again more easily and quick- 
ly than the first time, as they have been 
weakened from their first strain. 

C. A. HELMAN. 

Holyoke, Mass. 





Tables for Conversion of Pipe 
Sizes 





The accompanying tables are for the 
conversion of pipe sizes, and were com- 
piled by H. D. Nitchie, an engineer of the 
Watson-Stillman Company, for use in 
connection with his own work. 

A glance shows how the tables work. 
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inch pipes will have an equal area of 
cross-section, read down from the 3-inch 
column to the crosswise 3%-inch column, 
and find that it takes 47 pipes of the latter 
size to make this area. 
A. E. MICHEL. 
New York City. 





Storing Compressed Air in a 
Natural Rock Receiver 





In any compressed-air plant a large re- 
ceiver capacity that can store the air when 
the consumption is light and restore it 
when consumption is correspondingly 
heavy is very desirable. This is especially 
true of those plants where the compressor 
is driven by an electric motor. The con- 
ditions are, then, a compressor having 




























































































Equivalents of Double Extra Strong Pipe 
Pipe || 3" | a] ag") a” | atg’| ay’| 2” | ate”| 8” | au’] 4” | ay”| 5” | 6” |] Pipe 
Size - Size 
Int. || o42 | 047 | 139 | 271 | .615 | .98 | 1.744] 2.419 | 4.097 | 5.794 | 7.724| 10. | 12.96] 18.66) It 
Area Area 
3,’ || 1 | 1.12] 3.92] 6.45 | 14.6 | 22.1| 41.5 | 57.5 | 95.6 | 137 | 184 | 236 | 308 | 444 |] 34” 
y,' 1 | 2.96 | 5.77 | 13,1] 19.7 | 37.2 | 51.5 | 87 | 123] 164] 213] 276 | 398 || 44° 
34" | 1 | 1.95 | 4.43 | 6.7 | 12.5 | 17.4 | 29.4 | 41.6 | 55.5] 72. | 93.5 | 134 |] 3° 
: i 1 | 2.27 | 8.42 | 6.45 | 8.95 | 15.1] 21.4] 28.5] 387. | 47.9] 69 :” 
14’ 1 | 1.51] 2.84] 3.94 | 6.65 | 9.4] 12.5] 16.3 | 21.1 | 30.4 |} 114” 
1," 1 | 188] 26] 44] 621] 83] 108] 14] 20]) 1%” 
2” 1 | 1.9 | 2.34] 3.91 | 4.42 | 5.74] 7.45] 10.7]) 2” 
2 1 | 1.69| 2.39] 3.19] 4.1] 5.33 | 7.72] 243 
3” 1 | 1.41 | 1.88] 2.44 | 3.16 | 4.55 i 
3y," 1 | 1.83 | 1.73 | 2.24 | 3,22 ]] 344" 
4” 1 1.3 | 1.68 | 2.42]} 4° 
4¥,' 1 1.3 | 1.87 |] 4% 
5” 1 }144]) 5° 
6" 1 6” 
——— + 
y"| %"} 1" | ay] ay] 2°] av’] 3" | ay] 4” | ay] 5°] 6” 





























For instance, in the table for extra-strong 
pipe, if there are thirty 14-inch pipes and 
the equivalent area of a main to sup- 
ply these is required, read from the %- 
inch column at the side across until the 
nuuber nearest to 30 is found. In this 
Case it would be 25.8, or a pipe some- 
Where between 114 and 2 inches in diam- 
etc A 2-inch pipe would, therefore, be 
chosen, Using the table the other way if, 
for instance, a 3-inch pipe is being used 
anc it is desired to know how many %- 
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constant speed and, in mining work, a 
constantly changing load. 

Compressors of modern design for 
electric drive are equipped with unload- 
ing devices which overcome, to a certain 
extent, the loss of power through air 
blowing off at the safety valve when a 
hoist or a number of drills are stopped 
for a few minutes. But with an unloader 
cutting out the compressor every few 
minutes the daily capacity of the plant is 
very much less than if it were allowed to 
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compress air constantly, and if that air 
could be stored and given back when all 
the drills and hoists happened to be at 
work at the same moment, calling for 
more air than the compressor could de- 
liver, a great advantage would be gained. 

The storage capacity of the ordinary 
mining installation is very small. Sup- 
pose a ten-drill plant has a storage equal 
to 5000 feet of 6-inch pipe and a receiver 
48 inches by 15 feet. This would 
hold 1188 cubic feet of compressed air, 
which at eight atmospheres would be 
equal to 9504 cubic feet of free air. If the 
compressor were stopped, only about one- 
third of this air could be used, as when 
about that amount had been drawn off the 
pressure would be too low to do effective 
work. Ten 3%-inch drills at a 3000-foot 
altitude would pull down the pressure in 
this pipe line and receiving tank from 96 
to 60 pounds in about four minutes. 

At one of the mines in this district they 
have two electrically driven compressors 
with a combined capacity of 7500 cubic 
feet of free air per minute. These ma- 
chines are equipped with automatic un- 
loading. devices which operate whenever 
the air rises to 100 pounds per square inch, 

The idea of sealing up an unused cross- 
cut in the mine and making of it a large 
underground air receiver was successfully 
carried out. The crosscut was roughly 9 
feet high, 6 feet wide and 4oo feet long 
and was driven through solid rock which 
showed no cracks nor seams. The bulk- 
head was built of concrete, 10 feet thick 
and carefully pointed on the inner side 
with strong cement. <A 6-inch pipe con- 
nection and a manhole were built into the 
bulkhead; the manhole being sealed the 
same as a manhole in a _ boiler. When 
tested, it was found that this natural re- 
ceiver lost only 10 pounds in 18 hours; 
one or two very small leaks around the 
bulkhead no doubt accounted for this loss. 

The capacity of this crosscut is not less 
than 22,000 cubic feet, or is equal to 117 
ordinary air receivers 48 inches by 15 feet. 
In free air compressed to eight atmos- 
pheres, it will hold 176,000 cubic feet, or 
the entire output of the compressors for 
23 minutes. Allowing that one-third of 
this air is available at a working pressure, 
as cited, ten drills could be operated for 
50 or 60 minutes after the compressor 
was stopped. 

The advantage of such a large storage 
is very noticeable in the engine room. It 
tends to balance the rapid fluctuations in 
the load, the compressor and rope drive 
run more steadily and the unloaders cut 
out less often. The motors are not sub- 
jected to the strains of the load being 
constantly thrown off and on. 

In the mine, a hoisting engine or a 
group of drills may be thrown on or off 
without seriously affecting the air pres- 
sure. In short, it stores and restores the 
air, piling up a reserve when a machine 
is stopped and giving it back when a sud- 
den call is made. 
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This idea is not new, but the writer 
does not know of any other place where 
it has been successful, the difficulty usu- 
ally encountered being the leakage of air 
through seams in the rock. 

C. SANGSTER. 

Rossland, B. C. 





Device for Charging Air Chambers 
of Pumping Engines 





In the operation of pumping engines it 
is generally necessary to provide means 
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of supplying air under pressure to the air 
chambers, particularly those on the dis- 
charge pipes, as through leaks in the 
piping or by absorption or entrainment 
in the rapidly moving water the air gets 
away and must be replaced if the pump is 
to work smoothly. 

It is generally customary to provide an 


air compressor of some kind; many 
plants use the direct-acting air-brake 
type, which is very compact and con- 


When the water is taken from 
a well or pond, by a pump located con- 
siderably above the surface of the water, 
advantage may be taken of the fact that 
the pressure in the pump chamber of a 
reciprocating pump is alternately above 
and below the atmospheric line to employ 
what is sometimes called a snifting valve, 
in which on the suction stroke the air is 
drawn into a cylinder connected by a pipe 
with the pump chamber, and on the dis- 
charge stroke is forced through a pipe 
into the air chamber, check valves on the 
air-suction and discharge pipes prevent- 
ing the entrapped air from getting back 
through the suction pipe on the discharge 


venient. 
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stroke, or returning from the air cham- 
ber on the suction stroke. 

In a small pumping station the water 
comes to the pump from a supply main 
serving at a pressure of about 25 pounds 
and is discharged by the pump against a 
pressure of about 145 pounds per square 
inch, in order to supply an elevated part 
of the town. 

On account of the high pressure in the 
discharge pipe it was found very difficult 
to supply air to the discharge air cham- 
ber with the single-stage air compressor 
im use at this plant, as the slightest wear- 
ing away of the piston or valves rendered 
the compressor useless. As the cost of a 
new two-stage compressor or of adding 
an extra cylinder to the old machine was 
considerable, a special form of snifting 
valve was devised which takes its air 
supply from a large air tank in the base- 
ment, connected to the suction main and 
used as a shock absorber. 

As the air pressure in this tank is only 
25 pounds, the single-stage compressor 
will put air into it with ease. An air 
pipe runs from the top of this tank to the 
suction check valve on the snifting device 
attached to the water end of the pump. 
At an elevation of about 14 feet above 
the water level in the suction tank the 
pressure due to a column of water of 
this hight is thus available to force the 
air into the The sketch shows 
the construction of the device, which is 
operated as follows: 

Air from the suction tank enters at 4, 
on the suction stroke, displaying the 
water in the cylinder C and forcing it 
into the pump chamber through the pipe 
D. On the discharge stroke, water, under 
145 pounds from -the pump 
chamber, into the cylinder and 
forces the air-through the vertical check 
valve at I” into the discharge air chamber. 

The snifter was made at trifling ex- 
pense out of an old cast-iron water col- 
umn taken from an abandoned boiler. It 
has worked in a _ perfectly satisfactory 
manner for about a year with a con- 
siderable saving in expense and annoy- 
ance. 


snifter. 


pressure 
rushes 


made which 
show that with a properly proportioned 
inspirator, using the high-pressure water, 
it is possible to draw air into the suc- 
tion tank, thus dispensing entirely with 
the steam-operated air compressor, but 
as the experimental inspirator was too 
small to use in practice the compressor 
is still in service. 


Experiments have been 


A. O. DOANE. 
Boston, Mass. 





Plugging the Blowoff 


In William Kavanagh's article in the 
June 15 number, on boiler management, 
he states that a plug should be put in the 
blow-down connection, but does not state 
why it is put there or when to take it 
out. If the blowoff is plugged and the 
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boiler washed, where is the water going 
to? It will certainly run out of the lower 
manhole or handhole and make a dirty 
mess. 

I suppose Mr. Kavanagh’s idea is to 
prevent scale from lodging in the blowoff 
pipe and valve. When I. wash out a 
boiler, I always leave the blowoff open, 
and when through washing I remove the 
bonnet of the blowoff valve and remove 
any scale that has lodged there. 

I do not think that his method of re- 
moving scale would be very efficient where 
the feed water contains much calcium 
sulphate, although it might remove the 
soft scale due to carbonates. 

Louis B. Cart. 

Marshfield, Wis. 


Homemade Draft Gage 








Following is how a very simple little 
draft gage for the boiler flue 


é 


made: 


can be 


Get a piece of 7¢-inch pine board, 6 
inches wide and 1 foot long, planed on 
one side. 
about % 


Take another piece of wood 
inch thick by 4 inches wide and 
8 inches long, glue a piece of writing 
paper to one side and screw this to the 
other board. 

Secure a_ glass 
diameter by 13 or 


tube 1% inch inside 
14 inches long, and 
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HOMEMADE DRAFT GAGE 


bend as shown in the sketch, having the 
legs of the U-bend about 2 inches apart. 
On one end of the tube make a bend of 
about 45 degrees, on which place a rub- 
ber tube about 2 

The bending 
a blowtorch or gas jet, using care in turn- 
ing the glass properly as it heats. When 
it comes to a dull red it will bend easily. 

The glass tube can be secured to the 
thin piece of wood by using brass or tin 
bands. Next make the marks 
scale, 1/16 or 1/8 inch apart, on the wri:- 


feet long. 
can be done by means of 


for tl! 
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ing paper, as shown. The tube is then 
illed with water up to the top mark, 
when it will be ready for service. 

When readings are to be taken, place 
the instrument near the stack or flue, 
ising a %4- or 3%-inch pipe leading to the 
inside of the flue. 

WitiiAm E. MILLER. 
Jackson, Tenn. 





Peculiarities in Operation of 
Rotary Converters 


We are operating 
Westinghouse 


three 300-kilowatt 
rotary converters, direct- 
connected to the alternating-current gen- 
busbars in the house, 
through suitable reactances, as shown in 
ihe accompanying diagram. This system 
of connection gives rise to several peculiar 
operating conditions not commonly met 
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path to the machines from the negative 
side of the load. The same conditions oc- 
cur if all three running 
and one of their breakers opens, only there 


machines are 


are two negative returns instead of one, 
as before. 

If, instead of strengthening the field of 
No. 1, we weaken it, the machine will 
drop its load and the positive switch can 
be pulled without an arc, but if the field 
is weakened below the point where the 
machine dropped its load, the rotary con- 
verter will run inverted, delivering alter- 
nating current to the generator busbars. 
It will do this if both positive and nega- 
tive switches are open, taking direct cur- 
rent from the other machine through its 
equalizer. 

These conditions are due to the fact 
that there is a local circuit 
formed by the rotary converters and the 
alternating-current and direct-current 
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DIAGRAM OF ROTARY-CONVERTER CONNECTIONS 


with in rotary-converter installations. For 
example, “£ Nos. 1 and 2 machines are 
running, and the circuit-breaker on No. 1 
opens, the machine will not drop its load, 
as might be expected, but will continue to 
‘arry about two-thirds of its former load, 
and by increasing the field excitation it 
cin be made to divide the load equally 
with the other machine, 
breaker is still open. 


although its 


their breakers 
1 the negative lead and equalize on the 
ositive side. With the breaker and nega- 
ive switch of No. 1 machine open, there 
twice the current flowing in the nega- 
e lead of No. 2 as in its positive lead, 


These machines have 


the alternating-current ammeters of 
two machines show equal readings. 
is indicates that all the current de- 
‘red by the two machines is returning 
ugh the negative lead of No. 2 and 
must be so, for it is the only closed 


Any other difference in condi- 
tion of operation of the two machines, 


busbars. 


a slight difference in the relative posi- 
tions of the direct-current brushes of the 
machines, for example, will cause large 
cross currents to flow in this local circuit, 
making it necessary for successful opera- 
tion that the relative positions of the di- 
rect-current brushes of the several ma- 
chines be exactly alike. However, by ex- 
ercising due care in maintaining like con- 
ditions of operation for all the machines, 
their performance has been entirely satis 
factory. 

Conditions similar to the foregoing are 
seldom, if ever, met with in substations 
remote from the power house, because 
step-down with 
each machine, or a transformer with a set 
of secondaries for each machine, thus in- 


transformers are used 


circuits 
This 


sulating the alternating-current 


of each machine from its neighbor. 
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prevents the formation of any local cir- 
cuits in the substation. 
SAMUEL H. 
Hamilton, Ohio. 


HARVEY. 





Iron and Steel Pipe 





Older engineers believe that the pipe 
of today is not as good as that of twenty 
years ago. One advocate of steel pipe 
states that 85 per cent. of the pipe used 
today is steel. 

Is this the reason we are renewing our 
piping oftener than of old? It is a ques- 
tion which should interest every engineer. 
Are we paying an extra price for wrought- 
iron pipe to no purpose, or are we in- 
creasing our maintenance costs by install- 
ing steel pipe? 

The writer made extensive alterations 
in a large heating plant in which the re- 
turn mains installed twenty years ago 
were found to be entirely free from pitting 
and this pipe was reinstalled in preference 
to the new pipe of the quality we are 
now getting. A perfect thread could be 
cut on it with ease and a chemical test 
of a sample showed it to be wrought iron. 
Pipe taken from work of recent years on 
the same system was unfit for further 
use. We have numerous samples of steel 
pipe which has been in service but a few 
years and is badly pitted, while in some 
of our installations twenty-five years old 
the original pipe is still in service. 

The statement has been made that we 
cannot tell iron pipe 
without first 


from steel pipe 
cutting and threading it. 
This is quite natural since the difference 
is due to the chemical ‘composition and 
cannot be told by inspection. A care- 
ful watch over the work done on a pipe 
machine for an extended period has dem- 
onstrated that while we could cut a per- 
fect thread on with no 
trouble, steel pipe threaded with the same 
dies and handled by the same man invari- 


wrought iron 


often 
frequent reversing 


ably gave a poorer thread and 
could only be cut by 
and starting the machine. Occasionally 
the steel pipe would work well, but just 
as often it would be found impossible to 
thread it at all. 

An argument used by advocates of steel 
pipe is that it is almost universally used 
and it must be 
would not be so extensive. 


satisfactory or its use 
It is probably 
a fact that a majority of pipe users do 
not known that there is a difference in the 
material from which pipe is made and 
suppose that when they order “wrought 
A recent 
request to a number of supply houses for 


iron” that is what they receive. 


prices on wrought-iron pipe brought quo- 
tations on “wrought pipe,” “wrought steel,” 
“iron pipe,” etc., and when pressed for a 
definite statement as to the nature of the 
material most of them acknowledged that 
quoting on steel; one firm 
stating that they did not know where 
wrought-iron pipe could be obtained. The 


they were 
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conclusions drawn are that an order for 
wrought-iron pipe, unless suitable speci- 
fication was made, would be filled with 
steel pipe, which would account for its 
widespread use, and that there is a ten- 
dency to conceal the identity of the steel 
pipe under misleading names. 

Laboratory tests, even when every ef- 
fort is made to conform to practical con- 
ditions, are not conclusive and any en- 
gineer can make more reliable tests on 
the piping of his own plant, with very 
little trouble. When making repairs or 
alterations, tag the pipe installed and 
record the name of the firm supplying it, 
the name of the maker, if obtainable, the 
date installed, the manner in which it 
threaded, etc. Obtain the history of the 
piping of your plant and note the condi- 
tion of any pipe which is removed, ex- 
amining it for general corrosion and 
pitting. 

Lewis C. REYNOLDs. 
Willard, N. Y. 





Valves Require Setting 


The accompanying diagrams are sub- 
mitted for the purpose of criticism by 
readers. They are from an 11x18-inch 
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‘Squaring both sides of the equation we 
have, 


N?_T 


nm ¢ 
If a string is plucked or struck at the 
center it vibrates as a whole. If plucked 
at a point one-third of its length it will 
vibrate in three sections, etc. This form 
of vibration causes what are known as 
overtones in music. Suppose the car is 
at the bottom of the shaft and one cable 
makes 15 vibrations while the other makes 
16, when plucked at midpoint, then 


F ae Ne em 275 
t  n* 256 
or the second cable has only 88 per cent. 
as much tension or load as the first. 


= 88 per cent., 





Kerosene Oil in Boilers 


In recent issues there have been pub- 
lished a number of references to the use 
of kerosene oil as a scale remover in 
steam boilers. Some of the correspondents 
think its use is desirable, while others 
appear to doubt if much benefit is de- 
rived from its use. 

One of the reasons advanced for being 
skeptical, regarding the ability of kerosene 








Buckeye engine running at 180 revolu- 
tions per minute; spring, 40. What should 
be done to the engine to produce good 
diagrams ? 
HucuH Conway. 
Anniston, Ala. 





Vibration and Tension 


For the benefit of Mr. Hastings the 
following laws of strings are submitted: 

Law of lengths—The tension and diam- 
eter being constant, the number of vibra- 
tions vary inversely as the length. 

Law of diameters—The tension and the 
length being constant, the number of vi- 
brations vary inversely as the diameter. 

Law of densities—The length, tension 
and diameter being constant, the number 
of vibrations vary inversely as the square 
root of the density. 

Law of tensions—The length and the 
diameter being constant, the number of 
vibrations vary as the square root of the 
tension. 

The latter stated in a formula is, 


Ae 
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in explaining the possibility of water be- 
ing present in steam pipes carrying super- 
heated steam where the temperature is 
considerably above the point of vaporiza- 
tion of the ‘water contained in the pipes. 

The illustration is, that a cake of ice 
might be placed in a room where the tem- 
perature was go degrees Fahrenheit, and 
notwithstanding the fact that this tempera- 
ture would be 58 degrees above the freez- 
ing point of water, the ice would remain 
as ice in this temperature for a very 
considerable length of time. Similarly 
kerosene oil placed in a boiler, where the 
temperature is above that at which it 
vaporizes, would not cease to be a liquid 
instantly, but would require some ap- 
preciable length of time to accomplish the 
change from the liquid to the gaseous 
state. It is also not reasonable to assume 
that, because the specific gravity of the 
oil is less than that of the water, the 
kerosene would necessarily remain on the 
surface of the water, for the currents pro- 
duced by the liberation of steam in a boil- 
er under operation are very strong and 
they carry downward material of less 
specific gravity, as well as elevating ma- 
terial of greater specific gravity, than the 
water in the boiler, therefore the oil is 
probably brought in more or less intimate 
contact with all of the water surfaces 
during the operation of the boiler. 

J. E. TERMAN. 
New Haven, Conn. 





A Line Shaft Repair 


A main shaft broke between two coup- 
lings, as per the accompanying sketch, and 
was repaired in the following manner: 
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A LINE SHAFT REPAIR 


to remove scale from the shell and tubes 
of a boiler, is, that the vaporizing point 
of kerosene is below the boiling point of 
water, therefore, the kerosene can not 
exist in the boiler in the liquid state, but 
only as vapor in the steam space. As in 
all disputes of a similar nature, “the proof 
of the pudding is in the eating” and kero- 
sene oil will remove scale, which can be 
readily proved by any skeptic with a trial. 
It is effective whether fed in drop by drop, 
or put in the boiler when washing out. 
The fact that kerosene does remove 
scale from the water surfaces of a boiler 
is conclusive proof that it exists in the 
boiler in a liquid state for an appreciable 
length of time. That this fact does not 
conflict with the accepted figures regard- 
ing its point of vaporization, can best be 
grasped by using the illustration familiar 
to every engineer, and used by F. R. Low 


It was a 6-inch shaft and it was neces- 
sary to make a quick repair. First I se- 
cured a bar of steel and ‘made two keys 
% inch wide in the center and 11/16 
inches both ends and 3% inch thick. 

The keyway was drilled out with a 
portable electric drill, then chipped out 
with hammer and chisel and the keys 
made a good fit, of which there were 
two diametrically opposite each other. 
Four %-inch holes were drilled and tapped 
in one and set screws screwed home 
tight, thus making a good job, and, al- 
though we got a new piece of shaft in 
case anything should happen, we have not 
seen the slightest signs of their pulling 
away from each other, as owing to the 
key being taper toward the center it 
tightens up should there be any end pul! 

J. H. Houtpsworr#. 

Toronto, Ont. 
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Trouble with an Exciter Set 


In a large railway plant the current 
is supplied by alternators at 400 volts 
and stepped up to 15,000 volts for trans- 
mission to the various substations. 

Excitation current is supplied by a di- 
rect-current generator driven by an in- 
duction motor supplied with current 
from the alternators which it excites. 

When a short-circuit occurs on the 
transmission line the exciter set dies, 
almost instantly putting the whole system 
out of business, which necessitates the 
starting of a steam-driven exciter to get 
the system in operation again. 

Why does the exciter set fail? 

C. L. GREER. 

Handley, Tex. 





A Freak Motor Action 





A large company of the Middle West 
has about one hundred 110- and 220-volt 
direct-current motors in operation. Fre- 
quently. one of these does something which 
is not according to Hoyle, and for which 
it is hard to account. A 15-horsepower, 
220-volt, compound-wound motor drove 
several lathes and drill presses from a 
line shaft. It was run as a shunt motor, 
as the man who installed it said that it 
sparked excessively when the compound- 
ing was used either accumulatively or dif- 
ferentially. As the motor worked well 
as a shunt machine the electrician who 
succeeded the installer of the motor made 
no effort to use the compound winding, 
letting “well enough alone.” 

However, the commutator insulation 
broke down and as a result two coils 
were burned out. It was, of course, nec- 
essary to take the motor out of service 
to rebuild the commutator and put in two 
new coils. The motor had 47 slots in the 
core and 93 bars in the commutator. Some 
time was spent in trying to solve the prob- 
lem before the ends of the missing coils 
were found. Will some one please tell 
why an odd number of bars is used? 

After the repairs were made the motor 
was put into the belt of a prony brake 
and overloaded. It was run with the 
compound assisting the shunt winding 
and did finely, dropping considerably in 
speed from no load to full load. 

The motor was put back in service after 
this thorough test and ran well for some 
time, perhaps a month. It seemed certain 
hat there had been some mistake about 
the compounding, for it was left cut in 

ud there was no sparking at practically 
hill load. : 

\fter about a month of fine service the 

reman of the machine shop complained 

t the speed of that motor varied so 

+h as to prevent accurate work on the 
hes. Investigation showed that the 
‘l was running frcom a maximum to a 
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minimum ahout six times per minute. 
With each variation the ammeter swung 
from 20 to 100 amperes, reading at 100 
amperes when the motor speed was the 
lowest. The normal rating was 56 amperes 
and 550 revolutions per minute, but at 
each variation the speed was so reduced 
that for an instant the armature seemed 
to stop and to be driven by the momentum 
of the line shaft, for the loose side of the 
drive beit could be seen to tighten as the 
needle of the ammeter swung to 100 
amperes. Then as speed increased again 
there was excessive sparking and the am- 
meter read down to 20 amperes when 
maximum speed was attained. 

This change of speed and sparking oc- 
curred with such regularity that it seemed 
that some shaft or clutch must be stick- 
ing. But careful search proved this to be 
impossible. Then a trip to the power 
house was made, which showed consider- 
able variation in the reading of one volt- 
meter, corresponding with the variation 
of the ammeter on the motor. The brushes 
and contacts were examined and found in 
good condition. It was decided to run 
the machine as a shunt motor and so the 
compounding was cut out. The motor 
then started its load easily and the am- 
meter showed 40 or 50 amperes, varying 
just as the load varied. It has been run- 
ning as a shunt machine for some time 
and no further trouble has been had with 
the same load conditions. 

Current was furnished by three r1o- 
volt accumulatively compounded dynamos. 
Two of these were running in parallel 
with the compounding — short-circuited, 
since no equalizer is used. These were on 
the negative side of the 220-volt circuit 
while the one was running accumulatively 
compounded on the positive side of the 
220-volt circuit. This was the one which 
showed the variation in voltage. These 
machines are driven by gasolene-kerosene 
traction engines which are being tested, 
and so there are many engines in the 
power house during the week. They are 
equipped with centrifugal governors. 

It is possible that this motor racing 
was caused by the engine which had been 
put on the belt a few hours before the 
motor gave trouble. It seems that the 
generator on the positive side might be 
under- and the motor over-compounded. 
It is probable that the motor, dynamo and 
engine combination was such as to allow 
this trouble to occur. Because the motor 
sparked so badly there was not time to 
experiment, and so it is an open question 
as to what caused the trouble. 

We had no time to find whether the en- 
gine had been sent in with a defective 
governor and caused the motor to race, 
or if the motor and dynamo combination 
caused the engine to race slightly. At any 
rate both engine and motor ran well as 
soon as the compounding was cut out. 


C. W. Huis. 
Charles City, Iowa. 
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Ammonia from Lime and Soot 





I recently had to renew a patch of 
cement, and wanted to make the new ce- 
ment the same color as the old. Having 
no lampblack, J mixed in soot taken from 
the boiler tubes, and could immediately 
smell ammonia. 

This struck me as peculiar and I started 
to look for the cause. I then found that 
portland cement and soot mixed give 
out the same odor, and now I get it from 
a weak solution of limewater and soot. 
I have been fooling with this stuff for 
some time and used it for disinfecting 
and the solid part for polishing. An- 
other thing, the odor seems to be almost 
everlasting, as I have put on a half a pail 
of water a dozen or more times and still 
get the ammonia smell. Why is this so? 

HaroL_p JAMES. 

New York City. 





Water Power 


In the June 15 number there is an 
article on water power by W. E. Crane, 
in which he makes a statement, with ref- 
erence to my article on the same subject 
in the issue of April 13, which does not 
seem to me strictly justified. He says: 
“Henry D. Jackson takes up the subject 
of water power, and suggests the careful 
looking up of the Government records 
for a long time. This must mean the 
record of rainfall.” 

It is to this last statement that I take 
exception. In saying Government records, 
I mean all the Government records which 
may be of importance to discover what 
may be the flow of the stream. The Gov- 
ernment not only gives the stream flow by 
gaging on a large number of streams for 
the country, but also gives tables of rain- 
fall, runoff, etc., which may be used to 
determine the flow of a stream, if one 
knows or can determine the natural water- 
shed of the stream. In the article he 
speaks of, I was dealing with stream flow, 
which would have no connection whatever 
with the Government records of rainfall 
or runoff. 

As Mr. Crane says, it is of the utmost 
importance to know the character of the 
country through which the stream passes, 
and to take into consideration the destruc- 
tion of the forests in figuring on the 
probable condition of the plant in later 
years; but the Government records are 
very complete along the lines of rainfall 
and runoff, so that there should be very 
little trouble in making a complete and 
accurate survey from any water-power 
development from the Government records 
if they are carefully worked out. It is 
not to be taken that this is a job that 
is easily or quickly made. It will require 
a great deal of careful plotting, careful 
study and considerable knowledge of con- 
ditions to work out a reliable water- 
power development from any of the 
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records that at present exist; but a man 
who knows his business along these lines, 
and is conservative, can usually obtain re- 
sults which are on the safe side. 
Henry D. JACKSON. 
Boston, Mass. 





Trouble with an Engine Govemor 





A short time ago I was asked by an 
engineering friend to work at his governor 
which was causing him anxiety and giv- 
ing very unsatisfactory service. 

The engine was of the Greene type, the 
governor operating on the tappets directly, 
forcing the lower tappets down, thus re- 
ducing the catch on the tappets on the 
steam-valve rock shaft and by so doing 
regulating the point of cutoff. The rod 
from the constructed of 
54-inch steel and extended down to within 
a foot of the pressure bar which oper- 
ated the movement of the tappets. This 
rod was then forged square, and passed 


governor was 


down through a sleeve which was made 
correspondingly square to steady the rod. 
When | arrived I found the engine to 
be running irregularly. I lifted the gov- 
ernor rod. and discovered that it moved 
by jerks and was not at all sensitive. We 
took off the removable plate screwed to 
the front of the square sleeve and found 
it to be full of filings or chips. Then 
the engineer suddenly recollected that he 
had filed off a set screw on the valve gear 
the night before. This accounted for the 
filings and as the sleeve had a recess at 
the top to faciliate oiling, there was a 
nice little pocket to catch the filings, put- 
ting the working of the governor to the 
bad. A thorough washing out with kero- 
sene and a good oiling cured the trouble. 
CuHaArLes H. Taytor. 
Bridgeport, Conn. 





Dashpots 





One of the most important conditions 


necessary to obtain a well working dash- | 


pot is that the valve motion and valves 
be carefully adjusted and working freely. 
There is positively no use bothering with 
the dashpot as long as the valve motion 
is out of adjustment. If the valve mo- 
tion and valves are right and the gov- 
erncos adjusted correctly and the trouble 
is in the dashpot, the following ought to 
help cure the trouble: 

When a dashpot plunger rises, 
a partial vacuum in the dashpot. 
vacuum space of the dashpot is air-tight, 
no air can enter to fill the space from 
which the plunger has been withdrawn. 
The higher the plunger is raised the lower 
this pressure will be and if air leaks into 
this space the vacuum will be destroyed 
and there will be no tendency for the 
dashpot plunger to fall, other than that 
caused by its own weight, which will not 
be sufficient to overcome the friction of 
the valve and its connections to the dash- 


it creates 
As the 
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pot. In addition to this friction the plun- 
ger, in falling, must force out of the vac- 
uum space the air that leaked in as the 
plunger was being raised. It will thus be 
seen that while the vacuum space of the 
dashpot must be air-tight, provision must 
be made to expel easily any air that may 
leak in. 

A Corliss-engine dashpot will work per- 
fectly regardless of the point of cutoff, 
the amount of compression or the boiler 
pressure. High boiler pressure is hard 
on a dashpot and I would 
higher pressure than 


advise 

125 pounds, gage. 

A single-eccentric Corliss engine will 

run with the point of cutoff at zero, or 

the valve may only be opened the amount 
of lead and still ‘the dashpot will seat. 
H. W. BEnTOoN. 


not 


Cleveland, O. 





Repairing a Centrifugal Pump 


At the United States navy yard at 


Bremerton, Wash., there are two 50,000- 





Thoroughly Mixed 
Gas & Air To Engine 


gallon 42-inch centrifugal pumps, used for 
pumping out the drydock when ships are 


repaired. A very quick and _ practical 
method of repairing cast-iron castings 


was used there to repair the casing of 
one of the pumps. Two 12-inch radial 
cracks developed in the 42-inch outer 
cast-iron casing. It was necessary to have 
a repair made at once to keep the pumps 
in use and without the expense of removal 
and a new casing. 

The cracks were chipped olit with cold 
chisels until they were about 2 inches wide 
and as long as the cracks extended. A 
cast-iron mold fitted over the out- 
side of the pump casing and a companion 
mold placed on the inside to prevent the 
metal from running through. The pump 
casing was heated by means of torches, 
until the metal around the crack was hot. 
Melted cast iron of a softer grade than 
the pump casing was then poured into the 
crack and the whole allowed to cool. 
The molten metal fused itself into the 
sides of the crack and made a perfect 
joint. 


Was 


The molds were removed and the patch 
on the inside of the pump casing chipped 
off even with the casing so as not to in- 
terfere with the flow of water through it. 
As the patch was supposed to be weaker 
than the solid metal, it was smoothed off 
on the outside and a ridge about 1 inch 
high was left. After being painted it 
was hardly noticeable and has shown no 


signs of leaking or breaking. The pump 
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is used on extremely heavy duty, being 
run up to 180 revolutions per minute, 
which gives a considerable outward cen- 
trifugal pressure. 
Louis P. ZIMMERMAN. 
Seattle, Wash. 





Air and Gas Mixer for Gas 
Engine 





A small gas engine was intended origi- 
nally to be run with artificial gas. The 
present owner wanted to run it with 
natural gas. After a thorough overhaul- 
ing, it failed to give the power it should. 
Several different hot tubes and 
then an electric ignition were tried, but 
the results in power were still far from 
those desired. 


sizes of 


As the engine seemed all right, it was 
decided that a good mixture of natural 
gas and air had not been obtained with 
the artificial gas mixer, as, owing to the 
construction of the mixing mechanism, 


Gas Valve 
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AIR AND GAS MIXER FOR GAS ENGINES 


a large enough proportion of air could not 
be obtained. 
until he 


Not desiring to buy a mixer 
that this was the 
trouble, the machinist, who was changing 
the engine, decided to make one. 


Was certain 


He took an ordinary tee, filled a nipple 
with babbitt metal and turned the upper 
end off square; bored holes through this 
lengthwise, made a 
the whole 
of the tee as at A. 


valve and 
the 
A hole was drilled 
through in the top of the tee and a screw 
B placed in it for the purpose of regulat- 
ing the amount of entering air. Then a 
was obtained 
and a wire screen DD placed in between 
the two ends of the pipe when screwed 
into a collar. The pipe C was filled with 
shot through which the 
and air passed to the engine, thoroughly 
mixing. 


stem, 


screwed into lower part 


piece of large gas pipe C 


large-sized 


a 
gas 


The engine then apparently ran all right, 
but its power was subsequently increased 
an appreciable extent by reducing the 
compression space from 4 inches in dept! 
to 1 inch, by bolting in a cast-iron filling 

Roya WoOLre. 


Lancaster, O. 
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A Rotary Converter Trouble 


| have under my care two rotary con- 
-erters that have been causing consider- 
trouble lately. The machines are 
150 kilowatts capacity each and are run 
it goo revolutions per minute, on a three- 
phase 60-cycle and 350-volt system. They. 
deliver direct current at 550 volts for 
street-railway work. 


ble 


In an hour after having been given a 
good cleaning they begin to burn at four 
different places on the commutator. These 
one-quarter of the 
circumference apart and cover about four 
segments. From these four spots the 
burning follows around the commutator 
until the sparking is so bad that it is nec- 
to shut the machine and 

After cleaning, upon first start- 
ing up the sparking all takes place under 
the positive brushes, while the negative 
brushes run without a sign of a spark. 
Of course after the commutator is burnt 
some, the negative brushes spark, but not 
until then. 


places are exactly 


essary down 


clean it. 


I have tested for short-circuits, grounds 
and loose connections, but cannot find any- 
thing out of place. The machines heat 
considerably. 

What do the other readers think about 
it? 

J. J. McIntosu. 

Phoenix, Ariz. 





Boiler Room Economy 


Now that we have steam engines and 


turbines down so fine, we are deep in coal 
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analysis, smokeless combustion, CO and 
CO: percentage, etc. It would seem, how- 
ever, that one thing was being overlooked. 
We are trying to cut down the air sup- 
] \ 
possible, but it would appear that we do 
not care in what condition this air reaches 
the fire. 


to as near the theoretical amount as 


In many boiler rooms the chimney is 
c nnected with the boilers by a long sheet- 
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iron breeching. 
made 


Suppose this breeching 


was twice the size with separate 
compartments, part of these arranged for 
the waste gases and the rest for air, 


something as shown in Fig. 
well insulated, and the tops 
of 
lids for sweeping out the flues. 

At the boiler end, the air passages could 
be arranged to run down both sides of 
the setting and enter the furnace through 
the side walls of the ashpit, the doors to 
be kept closed. 
such 


1, the whole 
formed of a 
asbestos-covered 


number removable, 


The probable results of 
an arrangement would be that in- 
stead of having cold air rushing into the 
furnace, reducing the temperature of the 
fire and the efficiency of the plant, there 
would be a fairly well ventilated room to 
work in, and a saving in the coal bills. 
R. CEDERBLOM. 
Gary, Ind. 





Slide Valve Duplicate 





In order fully to understand the action 
of a slide valve, the following plan may 
be adopted: 

Center the engine in the usual way, by 
division marks on the crosshead, guides, 
and crank disk, or flywheel. Then take 
off the steam-chest bonnet and remove the 
valve. Place the valve on its back on the 
work bench, and place a piece of smooth 
pine board over the valve face. 

Lay off the lap, both inside and out- 
side, so as to obtain an exact duplicate of 
the valve, and make sur. that the measure- 
ment takes in the part of the valve that 
the valve stem fastens to. This, in some 
engines, is a lug on the back of the valve, 
while in others it is a pair of lugs that 


engage another lug on the valve stem 
itself. 

With a fine saw cut out the edge of 
the board, hollow out for the exhaust 


cavity, and make the duplicate, so that 
when it is put up against the locknuts, or 
lug on the stem, it will occupy the same 
place as the valve itself. Then turn the 
engine slowly in the direction it is to run 
and the events of the 
accurately noticed. 

First that the in its 
proper place and that the valve travel is 
equal. All this 
duplicate; and a 


valve can be 


see eccentric is 


may be done with the 
better idea can 
tained of just what a valve is doing in 
this way than by any other méthod. 
Holding the wooden duplicate to the 
lug on the stem as the engine is turned 
over gives one an accurate idea of the 
various of the 


may be accurately marked. 


be ob- 


events stroke, and they 

To those who have experienced trouble 
with valves of the type used by the Rus- 
sell engine, I would especially urge giv- 
ing this method a fair trial, as to one not 
used to these 


puzzle. 


valves they are quite a 


James W. LITTLE. 
Fruitland, Wash. 
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Separating Oil and Water 


—_— 


The sketch shows how we separate oil 
from the water coming from the oil sepa- 
rator the line. The 
and oil from oil separator C are carried 


on exhaust water 
through the pipe B and discharged into 
the barrel D. The overflow pipe 4 takes 
the water out and leaves the oil on top, 


Exhaust 
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SEPARATING OIL AND WATER 


where it is skimmed off and used on the 
elevators. 
T. A. KNOWLTON. 
Conway, N. H. 





Cause of Engine Wreck 





Twice a Corliss en- 
gine was wrecked in a large flour mill 
under very After 
the to 
the cause. | the 
grooved wheel for in 
pieces, the crank disk split from the hub 
out about 7 inches, the key partly sheared 
off, the connecting rod bent and the pis- 
ton started the rod, breaking the 
riveted end of the piston rod off in the 
form of a complete -ring. 

After the engineer very 
closely upon the circumstances leading to 
the wreck, I found The 
engineer, a capable man, warmed up his 
engine and opened all the drips and blow- 
offs from the receiver, trap and below the 


cross-compound 


peculiar conditions. 


first wreck the writer sent 


found 
transmission 


was 
investigate 


rope 


on 


questioning 


this condition: 


exhaust pipe, almost directly under the 
vertical riser to the barometric con- 
denser. Then opening up the throttle 
valve he started up very slowly. When 


at about half speed, 45 revolutions per 
minute, load started 
close the drips, and just as he reéntered 
the engine room the wreck occurred, with 
the condenser holding 24 inches of vac- 


with no on, he to 


uum. Only one blow was heard. The 
engineer happened to be close-to the 
throttle valve, which he shut and made 


a ‘bolt for the doory a perfectly proper 
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thing to do. He waited until all was 
quiet and then went back to see what 
was wrong with the engine. 

The engineer attributed the wreck to 
the barometric condenser because water 
was in the exhaust pipe and the low- 
pressure cylinder, at a low temperature. 
The fact was that the water came from 
the receiver below the cylinder, and I so 
stated at the time of my visit, and also 
predicted that this would occur again if 
they started up again under the same 
conditions, and suggested that the re- 
ceiver be placed above the cylinders in- 
stead of below them, so there could be 
no possible accumulation of water. 

I questioned the engineer very closely 
as to the trap working at all times, and 
he assured me that there was absolutely 
nothing wrong with it, but was informed 
this was one of the reliable type, as it 
always worked. The receiver was about 
36 inches in diameter by about 10 feet 
long, with a baffle through the center, the 
steam inlet being 7 inches and the outlet 
to the low-pressure cylinder being 14 
inches. The 1™%-inch drip to the trap was 
right under the 14-inch outlet. 

I left the plant, firmly convinced that 
another wreck would take place, but my 
investigations did not go as far as I 
should have liked, owing to their being 
shut down. Now, then, what happened 
about three or four weeks ago? We 
were informed by the engine people that 
their engine was wrecked again and they 
wished me to visit the plant and report 
to them the cause of the second wreck. 
I found the mill running with the high- 
pressure side only, exhausting through 
the low-pressure side to the atmosphere, 
with the relief valve of the condenser 
removed. 

Upon questioning the engineer as to 
the cause of the second wreck he again 
stated that he was positive it was caused 
by back flow from the condenser. The 
writer said that it was a physical im- 
possibility to get water back from the 
condenser, especially while the condenser 
was maintaining a 16-inch vacuum. I 
tested the trap under the receiver and 
found that it leaked badly. We took off 
the relief valve on the condenser, opened 
the water wide and started the 
circulating pump up at full speed and 
utterly failed to get any water back in 
the exhaust pipe, satisfying ourselves that 
no water could possibly come from that 
By putting the relief valve back 
in place and starting the circulating pump, 
it showed conclusively that when start- 
ing the engine up with no load on a 
vacuum was obtained in the receiver. At 
this time the trap failed to operate and 
a rush of air under the 16-inch vacuum 
back through the trap carried the water 
from the receiver into the low-pressure 
cylinder, causing the wreck. The dis- 
charge from the trap was 1% inches, open 
to the atmosphere. Taking the trap apart 
we found that the discharge opening was 
about 1 inch in diameter with a ball-float 


nozzle 


source. 
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valve, which opened wide under a vac- 
uum and allowed air to rush in. This 
trap was set without much fall, and with 
the discharge about level with the bot- 
tom of the receiver. 

Had there been a swinging check valve 
on the discharge from the trap the acci- 
dent would never have taken place, or if 
they had had an automatic pump and re- 
ceiver with a check valve this would have 
saved their engine. 

B. W. THuRTELL. 

Chicago, II. 


Knock in High Pressure Cylinder 





A 14 and 22 by 36-inch Corliss com- 
pound engine, eight months after being re- 
bored, showed signs of knocking in the 
high-pressure cylinder. At first it was a 
hard matter to account for this knocking 
without removing the cylinder head; the 
noise was great at full load 
as it was with light or no load. 

After removing the cylinder head the 
trouble was determined immediately by 
bringing the piston to the head end. -It 
was found that the piston ring did not 
pass over to the counterbore. The same 
trouble was experienced at the crank end 
of the cylinder. As the wear on the 
cylinder increased, shoulders started to 
form and offer a noncushioning resist- 
ance for the rings at both ends, which 
caused two hard, distinct knocks for each 
revolution. 

The shoulders were cut down and the 
ends of the cylinder beveled with an 
emery wheel coupled to a flexible shaft. 
This shaft was connected to the motor 
shaft with a universal joint. The motor 
was a portable type, I-horsepower I15- 
volt, with intermediate fields, and a 
maximum speed of 3600 revolutions per 
minute. The entire cutting was done in 
three hours, while the old method would 
have required at least a day. 

M. C. SAEcER. 
New York City. : 


almost as 





Gage Cocks 


It is usually conceded that the water 
column of a boiler is of such vital im- 
portance that it and its connections are 
entitled to the most careful considera- 
tion, and no pains should be spared to 
make them as efficient as possible. For 
this reason it is acknowledged that the 
glass alone should not be relied upon, but 
as an additional precaution gage cocks 
are provided. The idea is that should 
the glass or its connections become 
choked, the use of these cocks will dis- 
close this fact, and also provide a means 
of ascertaining the water level until the 
glass can be put into operating order 
again. 

While the importance of the gage cock 
universally conceded, I have observed 


is 
in my experience as an inspector that 
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they are seldom used. In fact, in a great 
many instances they are not kept in oper- 
ating order. This is due to two causes, 
one being that the cocks usually provided 
are of such inferior nature that it would 
require a large percentage of the engi- 
neer’s time to keep them in working 
order; the other, that there exists a well 
founded lack of confidence in them be 
cause, as commonly installed, gage cock: 
are little better than useless. 

The only reason for placing them on 
the water column seems to be that that is 
where they have been placed for years, 
and it has never been clear to me why 
they are not connected directly to the 
boiler shell or head, where they belong. 
In this arrangement the gage cocks and 
glass would be entirely independent of 
one another, which is as it should be. 
With the cocks on the water column, if 
the lower connection becomes choked 
near the boiler, as is apt to occur, the 
cocks would be of no more value than the 
glass. Because unless the lower cock was 
held open long enough to blow down the 
water in the column to a considerable ex- 
tent, so that its failure to rise again 
would be noticed, the existence of any 
trouble would not be suspected, although 
the water might be becoming danger- 
ously low. 

Of course this condition would be re- 
vealed by blowing down the water col- 
umn by means of the blow-down valve 
provided for that purpose, when the fail- 
ure of the water to rise would call atten- 
tion to it. It is seldom, however, that 
the column is blown down more than two 
or three times a day, and in the meantime 
considerable damage might be done. 
Furthermore, after this condition was dis- 
covered the gage cocks on the water col- 
umn would be of no use. As a matter 
of fact, the only value of a set of cocks 
placed on the column is to_ indicate 
whether the small opening between the 
glass and the column is clear, and this 
may be ascertained with equal ease and 
certainty by blowing down the column. 

There is no reason why a %- or t-inch 
pipe cannot be tapped into the boiler shell 
or head for each cock, even in flush-front 
settings, which would be the most trouble- 
some to equip. In this case the pipes 
could be tapped into the head at the 
proper point and carried across to a point 
just to one side of the flue-door hinge, 
then through the front. Crosses and tees 
should be used for the turns, plugging the 
open sides, so that the plugs can be re- 
moved and the pipes cleaned. Another 
and perhaps better plan would be to carry 
the pipes to the side of the flue-cap doors 
by means of 45-degree elbows. The par- 
ticular plan adopted would, of course, de- 
pend upon the arrangement of the boiler 
in question and the engineer’s individual 
preference. 

M. KENNETT 

Webster Groves, Mo. 
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Michigan State Convention of the 
N. A.S. E. 


This convention, which was held at Bay 
City, July 15, 16 and 17, was the eighth 
annual meeting of the Michigan organiza- 
tion and was one of the most successful 
meetings as well. The citizens of Bay 
City took great interest in the entertain- 
ment of the visitors and did all in their 
power to make their stay pleasant. The 
convention was called to order by Everett 
C. Wood, who called upon Rev. Charles 
Marvin, of the West Side Presbyterian 
church, for the invocation. Mayor E. E. 
Evans then welcomed the association to 
the city and later both of these gentlemen 
devoted their personal attention to enter- 
taining the delegates. It is a notable cir- 
cumstance that at the closing session 
Mayor Evans and Rev. Mr. Marvin were 
elected and installed as honorary mem- 
bers of the State N. A. S. E. 

A. B. La Franier, State president, re- 
sponded to the mayor and was followed 
by Hon. George L. Lusk, postmaster and 
chief engineer of the Federal building. 

F. W. Raven, national secretary, then 
addressed the convention, after which 
Aaron T. Miller, State deputy, was called 
upon for a few remarks. The opening 
exercises concluded with an address by 
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Edward G. Jacques on “The Engineer 
and his Relation to his Employer.” 

At the business sessions means for 
obtaining a State license law were dis- 
cussed, based on the experience which 
the members have had in the past along 
these lines, and the convention pledged 
its hearty support of the movement for 
the coming year. A new license committee 
was appointed to take the matter in hand. 
Election of officers resulted as follows: 
A. C. Benton, Battle Creek, president; H. 
F. Brandau, Jackson, vice-president; E. C. 
Smith, W. S. 
Hayton, Detroit, treasurer; A. D. Sharrer, 
Flint, conductor; F. H. Tibado, Detroit, 
doorkeeper. As trustee to fill a vacancy, 
W. E. Fuller was chosen and John 
Andrews was selected trustee for three 
years. 


Kalamazoo, secretary; 


On the opening evening, E. C. Adams 
gave an interesting exhibition of sleight- 
of-hand at Ridotto hall; and the following 
evening all went for a trolley ride to 
Wenonah beach, where at the Casino a 
vaudeville program was provided, after 
which many of the visitors formed a danc- 
ing party at the pavilion while others 
enjoyed the various side shows and other 
amusements. The meeting closed with a 
grand excursion on Saginaw bay, on the 
steamer “State of New York,” the evening 
of Saturday the 17th. 
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Kalamazoo was selected as the place of 
next meeting, which will be begun on 
the third Thursday of July, toro. 





Obituary 


Joseph W. Thompson, inventor of, the 7 
steam-engine indicator which bears the 
name “American-Thompson,” died Thurs 
day, July 15, at his home in Salem, O. 
Mr. Thompson was also the inventor of 
many features of the Buckeye engine, 
especially the valve mechanism and the 
automatic governor. He was associated 
with the Buckeye Engine Company prac- 
tically all his business life. He was born 
December 23, 1833. 





The length of time required for the 
gases to pass from the coal to the heat- 
ing surface probably averages consider- 
ably less than one second, a fact which 
shows that the gases and air must be 
intimately mixed when large volumes of 
gas are distilled, as at times of hand firing, 
or the gas must be distilled uniformly, 
as in a mechanical stoker. 





Small sizes of coal burn with less smoke 
than large sizes, but develop lower ca 
pacities. 
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Steam Jets for Boiler Furnaces 





It has been frequently claimed that 
steam blowing into a boiler furnace from 
a suitable nozzle will increase the com- 
bustion efficiency of the fuel on the grate. 
On the face of it such a claim is erroneous, 
for to separate a pound of steam into its 
elements, hydrogen and oxygen, requires 
the same amount of heat that is given off 
when a pound of steam is formed by the 
union of hydrogen and oxygen. Aside 
from this, it is a difficult matter to burn 
hydrogen in the average furnace and, even 
after the steam is decomposed, it is very 
likely that most of the hydrogen will 
escape unburned up the stack. In ad- 
dition, it should not be forgotten that the 
amount of required to burn 
form 


oxygen 
enough hydrogen to a pound of 
water vapor is exactly the amount ob- 
tained from the dissociation of a pound 
of such vapor. Consequently, there would 
be no oxygen available from this source 
to burn the coal and in the end no ad- 
vantage gained. 

It is then evident that the only purpose 
for which a jet advan- 
tageously used is to mix the air and gases 
thoroughly and the hot 
from coming in contact with the heating 
surface of the boiler they 
ignited. It is usually found applied to 
furnaces of improper design or in cases 
where the supply of air is too small. 
When not automatic in-action it very fre- 
quently happens that the jets are allowed 
to remain on too long and, with an ad- 
justment necessary to prevent smoke at 
times of firing, the tendency is’ to waste 
rather than to conserve the energy of 
the coal. If a certain amount of air is 
admitted with the steam and the jets 
properly regulated, it is possible to better 
combustion and save coal, but all things 
considered, steam jets are usually expen- 
sive and, as suggested by the United 
States Geological! Survey, some form of 
mechanical stoker properly set under the 
boiler is the easiest and most satisfactory 
solution of the problem. 


Why Not Condense ? 


steam can be 


gases 


prevent 


before are 








In many situations where water is avail- 
able the horsepower of an engine may be 
increased and the fuel cost per horse- 
power-hour very materially reduced by 
the installation of efficient condensing ap- 
paratus. the mean effective 
pressure in the engine cylinder ten pounds 
or more at only the expense of operating 
a comparatively small pumping outfit pre- 
sents an opportunity for economy that is 
too obvious to argument. Con- 
densing the exhaust from simple engines 
has been given much more attention in 
foreign countries than here. When Charles 
T. Porter had his engine on exhibition 
in England, in 1862, he was frequently 
asked: “Where is the condenser?” “How 


Increasing 


need 
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is the air pump operated?” etc. On being 
informed that no condenser was used with 
the engine, the inquirer lost all interest 
in the Porter-Allen engine. So marked 
was the lack of interest in or the disap- 
proval of an engine lacking the essential 
feature of a condenser that Mr. Porter 
was constrained to design and build a 
condenser and attach it to his engine in 
order to get the attention to which his 
radical departure from previous practice in 
engine design and operation entitled him. 

In many instances noncondensing en- 
gines are installed because of either the 
high cost or the difficulty attending the 
Where it 
would be profitable to run condensing if 
it were not for the cost of condensing 
water, the installation of a correctly de- 
signed cooling tower will permit the use 
of condensing equipment at no additional 
expense for water, as the amount of water 


getting of condensing water. 


needed to make up for the evaporation 
in the cooling tower will not exceed the 
saving in boiler feed water made by run- 
ning the engine condensing. There are, 
of course, many installations the 
heat in the exhaust steam is utilized to 
such advantage that the use of a 
denser would be extremely poor practice, 


where 
con- 


but there are numerous other cases where 
this condition does not exist and where 
equipment is wast- 
Of course this is an old story, 


the lack of condensing 
ing money. 
and it is many 
owners fail to recognize its point. 


surprising how plant 





“Do It Now” and also Well 


The crisp little injunction to “do it 
now,” which one sees hanging in almost 
every business place, applies to nothing 
more forcefully than to making repairs 
and adjustments in a power plant. If 
a gland shows suspicious indications of 
approaching don’t wait until 
steam blows through in a continuous jet; 
repack it at the earliest possible moment. 
If indicator leaky piston 
rings or valve adjustments that are not 
quite right, lots of trouble may, and lots 
of waste will, be prevented by making 
them good immediately. When a 
mutator begins to look dingy or a rheostat 
shows a bad spark upon moving from 
one point to the next, don’t wait until 
a circle of 


leakiness, 


cards suggest 


com- 


the 
mutator or the rheostat breaks down and 
disables the generator. 


sparks surrounds com- 


Promptness, however, is not the sole 
requirement in cases of this kind. Ad- 
justments, repairs, etc., must be attended 
to not only “now” but thoroughly and care- 
fully. Temporary work and makeshifts 
are the curse of many a power plant and 
factory, and slovenly repairs are prac 
tically temporary work. 

We once knew an engineer who wor 
out the commutator of a fine generator 
in seven months by repeated turning off 
because he was too lazy to discover tha 
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the sparking which made frequent turning 
off necessary was due to driving the ma- 
chine far above its rated speed, so that 
at full load the field strength was only 
about eighty per cent. of what it should 
have been; frequent brief overloads pro- 
duced a display similar to a Fourth of 
July pinwheel. The moral of this little 
citation is that it is not always enough 
merely to make a_ needed the 
the trouble which made it 
necessary to do the repairing should be 
dug out and, if possible, removed. 

The principal reason that most power- 
plant apparatus will not show anything 
like the same efficiency after six months 
of service that it did before is that it 
has not been kept up properly. It is, 
in One sense, a distinct disadvantage that 
a steam engine will usually keep turning 
over as long as the steam supply holds 
out. If it would lie down as soon as 
the piston or valves or rod packing leaked 
seriously, there would be fewer uneco- 
nomical steam plants. 

Whatever you do, do it well; it means 
less work the year ’round. 


repair ; 
source of 





The Combustion Space of a 
Furnace 





As the village street which afterward 
became the city’s thoroughfare followed 
the trail which a wandering calf made 
through the woods, so boilermakers have 
followed the designer who put the fur- 
nace grates twenty-four inches below the 
boiler shell regardless of the future loca- 
tion of the boiler or the nature of the 
fuel to be used. With anthracite this 
distance is ample, for the short flame, even 
with the deepest of fires, seldom if ever 
reaches the comparatively cold shell of the 
boiler, to be extinguished and go up the 
chimney as smoke, with a large percentage 
of the inflammable gas unburned. But 
with bituminous coal the case is different. 
If a knife blade or any small piece of 
iron or steel is held in the flame of a lamp, 
smoke will be made around it and will 
continue as long as the piece is held in 
the flame, or until it becomes so hot that 
it can have no chilling effect on the gases 
that come in contact with it. If chilled 
below the temperature of ignition a gas 
flame will go out, of course, and this is 
just what happens when the flame from 
soft coal strikes the comparatively cold 
boiler shell, and the burning gas loaded 
with carbon dust and hydrocarbon vapor 
is chilled below the burning temperature 
and goes out, allowing the smoke to go up 
the flue instead of being burned. 

Various devices for admitting air over 
the fire just after coaling have been tried 
with success. They are 
Snecessful, however, just in proportion 
as they interpose a nonconducting sheet 
of air between the flame and the boiler 
shell, preventing the cooling process from 
taking place and permitting the uncooled 


more or less 
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This, of course, reduces to 
extent the amount of smoke that 
would otherwise be made, but it means 
a loss of all the heat that is used to raise 
the temperature of the surplus air to that 


gases to burn. 
some 


of the gases with which it is mixed in 
passing through the combustion chamber 
and the boiler tubes. 

If the grates could be placed at such 
a distance from the shell of the boiler 
that with the deepest of fires and the long- 
est of flames only the completely burned 
could contact with the 
smoke much reduced, 
at least, and in many cases prevented en- 
tirely. 


gases come in 


boiler, would be 
How far to place the grates be- 
low the boiler may be a debatable point, 
but that it should be much more than the 


usual two feet is evident. 





Buying Coal 


There has recently been published by 
the United States Geological Survey a 
bulletin in which are given the results of 
the experience of the Government in the 
purchase of coal under heat-unit specifica- 
tions. The contractors gave the price at 
which coal would be furnished, also its 
value in B.t.u. and the percentage of ash. 
The several tenders were reduced to a 
uniform basis on the cost of one million 
heat units for each kind of coal, taking 
into consideration also the ash and heat 
capacity, and that coal which yielded the 
one million heat units for the least cost 
was taken as being tendered by the lowest 
bidder. Deductions were made from the 
contract price for any excess of ash or 
decrease in heating value, and bonuses 
were paid for decrease of ash and excess 
of heat units. 

It is stated that the Government has as 
a result made a marked saving in its 
coal bill and has in many instances re- 
ceived a much better grade of coal than 
was specified in the contract, while the 
deductions for inferior grades more than 
made up for the of handling the 
extra amount of ash and the loss in heat- 
ing capacity. If a businesslike way of 
dealing with the coal question has resulted 
so well for the United States Government 
there is no reason why it would not work 
equally to the advantage of the private 
consumer; but to the 
man coal is simply coal, and his chief 
anxiety in the matter is to get the amount 
needed for use in his plant at the lowest 
possible price per ton, forgetting that he 
may by this process be paying a great 
deal more for what heat he gets than he 
would if he bought a higher-priced coal 
containing less ash and water and more 
heat units. 

As we have pointed out before, heat is 
what is wanted and what is paid for in 
the end, and ash and water are not only 
useless but detrimental, reducing the effi- 
ciency of the fuel and adding to the labor. 
The ashes have to be shoveled into the 


cost 


average business 
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furnace with the coal and shoveled out 
after the combustible is burned; the water 
has only to be shoveled into the furnace 
and goes out itself, but after having used 
up a good percentage of the heat of the 
coal to convert it into vapor which goes 
up the chimney, taking most of its heat 
with it. While the heat-unit 
purchasing coal entails the expense of 
making frequent analyses and determina 


basis of 


tions of heat value, the expense involved 
is slight compared with the benefits de- 
rived from this plan of buying. 





The Sign upon the Wall 


The following was posted, typewritten, 
upon the wall of a plant: 

“The success of a plant of this char- 
acter depends so largely upon the intelli- 
gence, skill and fidelity of all the men in 
our employ that we cannot too urgently 
and seriously charge each and every man 
with the responsibility of his position. A 
little lack of attention to, or want of in- 
terest in, any one of the many details left 
to the care of each man will in the ag- 
gregate amount to the loss of many dol- 


lars each week. The waste or using of 
more oil than actually required, or of 
ammonia, the lack of skill and care to 


economize coal, attention of tankmen to 
see that water is not drawn too low in the 
forecooler, the want of minute care in 
holding storage temperature to the cor- 
rect point; all of these items and many 
more will not only reflect on the char- 
acter of the business, and standing with 
the trade, but will, at the end of the sea- 
son, mean hundreds of dollars difference 
in the earnings of this company. 

“We want to charge each and every 
man with the responsibility of his posi- 
tion, and the necessity of co6perating with 
the management, to the making and main- 
taining of our business at the high point 
of efficiency and economy of operating 
that we have always striven for; and by 
every man feeling a proper interest and 
responsibility for his work, the aggregate 
result will be a success by which we will 
all permanently benefit. 

“Tt is the leaks and wastage, and im- 
proper operation, that has turned many 
a business from success to failure, and 
with the hearty, sincere codperation of 
you all the result will be only success, and 
in achieving this end permanent employ- 
ment and an increased value of cach will 
result. 

“Success does not depend upon any one 
man, but on the codperation and intelli- 
gence of us all.” 





Although hand-fired. furnaces can be op- 
erated without objectionable smoke, the 
fireman is so variable a factor that the 
ultimate solution of the problem depends 
on the mechanical stoker; in other words, 
the personal element must be eliminated. 
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Heat Loss of the Steam-engine 
Cylinder 





By CorneLius T. Myers 





The editorial on “Heat Loss of the 
Steam-engine Cylinder” takes the very 
words from my mouth; and the mention 
of a pumping-station engineer forms an- 
other coincidence. 

Last fall I was watching very closely 
the results of preliminary tests on a 20,- 
000,000-gallon vertical _triple-expansion 
pumping engine, built by the Wisconsin 
Engine Company for the city of Mil- 
waukee. The engine did not, at first, 
give the expected duty,.and many experi- 
mental variations were made in the re- 
heater and jacket connections to discover 
the reason. The trouble was finally lo- 
cated in the condenser and remedied, but 
in the meantime we found that as a means 
of increasing the economy of the engine, 
the reheaters in the steam receivers were 
of no service, the duty being practically 
the same whether or not they were used. 

One thing, however, was noticed, and 
that was the separating effect of the re- 
heating coils on the lubricating oil in the 
steam. The oil coming in an atomized 
state from the high-pressure cylinder into 
the first receiver was separated out and 
appeared in the discharge from the trap 
with the condensed steam from this re- 
ceiver, this feature being an unfavorable 
one, as the oil was in exactly the state 
for the lubrication of the inter- 
mediate and low-pressure cylinders. 

The effect of the steam in the jackets 
of the cylinders was not by any means 
satisfying, although the data 
were not complete enough to be of much 
I therefore made arrangements with 
James Hamilton, of 
the North Point pumping station, to make 
of experiments sometime this 
summer to determine, if possible, just 
what effect these steam jackets had on the 
economy of the engine. 


desired 


obtained 


use. 
engineer-in-charge 


a series 


| have made many experiments with en- 
gines of various types, but have never 
yet been able to get the process of “rob- 
bing Peter to pay Paul” in a reheating 
receiver to give any increased efficiency 
to the engines, nor do I see, despite the 
testimony and argument of much older 
engineers, how the exchange of heat from 
one body of steam to another can increase 
the total heat of the two, or result in a 
condition of the latter body wherein it 
will perform more advantageously in the 
cylinder of the engine, especially when 
the latter body is not brought to a super- 
heated IT am equally at a loss to 
see why jacketing a steam cylinder with 
steam-jacket temperature the same as the 
initial within the cylinder 


state. 


temperature 


should give any increase of efficiency to 
that cylinder, when the condensation of 
the jacket steam is taken into considera- 
tion. 
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Let us take, for example, a cylinder 


covered in the most thorough manner 
with the best nonconducting material. The 
condensation per hour within the cylinder 
will approximate a constant number of 
pounds per square foot of radiating sur- 
face per degree difference between the 
average temperature within and without 
the cylinder walls during the revolutions 
or cycle of the engine. 

Suppose we consider the high-pressure 
cylinder of the triple-expansion engine, 
having a radiating surface of 50 square 
feet, taking saturated steam at 150 pounds 
pressure, and exhausting into a receiver 
where the pressure is 30 pounds. The 
initial temperature is 365 degrees Fahren- 
heit, and the temperature of the exhaust 
steam is 274 degrees Fahrenheit, the aver- 
temperature throughout the cycle 
being approximately 292 degrees Fahren- 
heit. If the temperature of the surround- 
ing air is 80 degrees Fahrenheit, the con- 
densation will be the constant C times 
50 X (292 — 8) 10,600 * C. 

In jacketing this cylinder we 
crease the radiating surface from 
per cent., say to 55 square feet, 


age 


will in- 
10 to 15 
and the 
average temperature of the radiating sur- 
face will be that of steam at the initial 
pressure in the cylinder or 365 degrees 
Fahrenheit, and the condensation per hour 
will be C X 55 (365 — 80) = 15,600 X C, 
or 47 per cent. than in the first 
case. How this second condition bene- 
fits the engine I cannot set, for the radia- 
tion is greater and the heat given up to 
the steam in the cylinder takes an equal 
number of heat units from the steam in 
the jacket, and the heat transferred to the 
jackets place during the 
exhaust stroke as well as the working 
stroke. If jacket the inter- 
mediate and low-pressure cylinders, as 
has been the general custom, the result 
in the jacket will to 
give up practically half of this effect to 
the steam exhausted into the condenser, 
not only wasting that amount of heat, 
but giving the condenser more work to 


more 


steam takes 


we also 


low-pressure be 


do to maintain the vacuum. 

Steam is relatively a good conductor of 
recognized when engine 
the 
from the barrel in the design of the steam- 


heat, as was 


builders separated exhaust passage 


engine cylinder. This is also demonstrated 
by the fact that in a pumping engine such 


as I have mentioned sometimes as much 


as 10 per cent. of the total condensed 
steam comes from the jackets and re- 
heaters. 


“Dead” air is an excellent nonconductor 
of heat, and a partial or perfect vacuum 
is still better. Provided there is no cur- 
rent of air or vapor moving through the 
jacket of the steam cylinder, a vacuum 
in the jacket space should give very 
marked results, and I hope within a short 
time to be able to give figures showing 
the exact merit of the application of this 
idea to the Corliss engine. 
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Meeting of the Ohio Electric 
Light Association 


The fifteenth annual convention of the 
Ohio Electric Light Association opened 
at the Boody house, Toledo, O., July 13, 
and continued for the following two days, 
after which headquarters were transferred 
to “The Breakers,” at Cedar Point, O., 
where the meeting ended on the 16th with 
a banquet and grand ball at the Coliseum. 
Mayor Brand Whitlock of Toledo 
comed the convention, which was presided 
over by Past President W. P. Engle, in 
the absence of President C. R. McKay, 
formerly of Toledo, but who had removed 
from the State. During the 
papers were read on many subjects per- 
taining to the operation of lighting plants, 
with special reference to the development 
in economical means of lighting and meth- 
ods of handling the situation which has 
been brought about by this development. 

Of the papers bearing directly on power- 
“Boiler Room 
B, Ayers, was of interest as 


wel 


sessions, 


house operation, Econo 
mies,” by N. 
outlining simple common-sense methods of 
improving the efficiency of the boiler room. 

“Engine Room Management,” by C. R 
3rosius, explained how power-house op 
erations could be systematized to bring 
up the general efficiency. 
records was also taken up and illustrated 
by diagrams and reproductions of actual 
record sheets in a large power plant and 
many suggestions for instituting such a 
system in other plants were given. Other 
papers read at the were as 
follows: 

“Report on the Titanium Carbide Arc 
Lamp,” by C. R. McKay. 

“Residence Lighting in Detroit,” by F. 
T. Mather. 

“Plans Followed in 
Lamps to Consumers,” by J. C. Rothery. 

“The Commercial Organization of Elec- 
tric Light Companies and their Relation 
to the Public,” by C. C. Custer. 

“Factors that Should be Considered in 
Making Street Lighting Contracts,” by 
Samuel Rust. 


The question of 


convention 


to be Supplying 


The entertainment features of the pro- 
gram were elaborate and included a ban- 
quet and theater party at the Casino on 
Tuesday evening, a trip to Toledo beach 
Wednesday, by a 
frog-leg and chicken dinner, with a grand 
ball, and vaudeville stunts by the amuse- 
ment committee, 

The most pretentious excursion of all, 
however, occurred Thursday afternoon, 
when the entire convention left on special 
cars for and Cedar Point, 
where, after the festivities, the meeting 
adjourned to assemble next year at a point 
selected by the advisory committee. 

Officers for the ensuing year are J. C. 
Rothery, East Liverpool, O., president; 
E. H. Beil, Youngstown, O., vice-presi- 
dent; and D. L. Gaskill, Greenville, O., 
secretary-treasurer, 


followed six o'clock 


Sandusky 
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ower Plant -Machinery and Appliances 


Original Descriptions of 
Manufacturers’ 


No 


Cuts or 


Power 
Write-ups 


Devices 


Used 





MUST BE NEW OR 


“Utility” Oil Separator 


The “Utility” oil separator is manu- 
factured by The Standard Steam Specialty 
Company, 542 and 544 West 
New York City. 


haust 


Broadway, 
In operation, the ex- 
steam entering the separator is 
greatly expanded in volume and reduced 
in velocity and the course of the steam 
changed in direction before passing 
through the large impinging area of the 


under vacuum conditions and 
reciprocating engines and 


turbines, and in 


between 
low-pressure 
refrigerating plants. 





An End Packed Pump 


The illustration shows a type of pump 
not only designed for general use with 
high pressures, but specified for boiler 
feeding and similar work at pressures of 
from 125 to 300 pounds per square inch. 
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THE “UTILITY” 


removable wrought-iron chain and baffles. 
These baffles are arranged so as com- 
pletely to flow and 
have a free area of such capacity that no 


separate the steam 


back pressure is created, it is claimed. 
The separated oil is 
gravity, 


precipitated by 
in an opposite direction to the 
flow of the steam, into the large oily 
drip chamber, from which, together with 
the drip of the expansion chambers, it 
is discharged by means of a trap. 

It is stated that with this principal of 
oil separation the baffles never. require 
removing for cleaning purposes, and are 
of such area that the first few take out 
all of the oil, and the remaining ones do 
not show any trace of oil. The maker 
guirantees that every drop of condensa- 
tion beyond the outlet point may be re- 
turned to the boilers absolutely free from 
oil 


his oil separator is suitable for use in 


connection with vacuum-heating systems 
for keeping the thermo valves free from 
oil and accumulated grit; also for use 


’ 


OIL SEPARATOR 


INTERESTING 


strain than the packed piston water box. 
The valve-chamber covers are arranged 
for reaching the valves quickly and in a 
convenient manner. The plungers being 
held rigidly in line by the side tie rods 
and supported by long bronze-lined stuff- 
ing-box throats, there is said to be no per- 
ceptible wear on the packing. Large glands 
are provided so as to obtain long service 
with no packing troubles. 

The valve motion is operated by steel 
levers working in the crosshead slides, 
The steam-valve rods are provided with 
nuts for adjustment and accurate setting, 
and steam cylinders of 12-inch stroke are 
fitted with suitable cushion ports and 
regulating valves to give as smooth op- 
eration as possible. This pump is made 
by the Buffalo Steam Pump Company, 
Buffalo, N. Y. 





Another Metal Boiler Cleaner 


If hanging a cast-iron cage full of metal 
balls in a steam boiler will clean off all 
the old 


new, stop corrosion and pitting, take out 


scale, prevent the formation of 


the scum and keep the water and the 
surfaces clean and pure, the discovery of 
that fact will be a bigger boon to steam 
engineers than the invention of the com- 
pound engine or the development of the 
superheater. 

















END-PACKED PUMP 


As all packing glands are external, 
breakage is at once detected and stopped. 
Because of the convenience of packing the 
percentage of “slip” is reduced. 

For boiler feeding the proportions be- 
tween the steam piston and water plunger 
are about the same as in a packed pis- 
ton pump, for the same pressure, but the 
design of the end-packed water end is 
said to be better able to withstand the ex- 
pansion and contraction and continual 


We do not believe that all the troubles 
due to impure feed water can be so easily 
side-tracked. We do not know of any ex- 
planation, chemical, electrical or mechani- 
cal, why any metal suspended in boiler 
water should neutralize its chemical char- 
acteristics and render it an ideal boiler 
feed; but so many things work, as Pro- 
fessor Sweet says, that ought not to work, 
and so many things that ought to work 
don’t work, that one is not warranted in 
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positive condemnation where natural laws 
are not actually contravened. 

The Connecticut Metal Boiler Cleaner 
Company, First National Bank building, 
New Haven, is making the device shown 
in the accompanying engraving. It is 
a cast-iron container for balls of a metal 
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NEW METAL BOILER CLEANER 


the composition of which is not revealed. 
They will put it into your boiler and 
you can watch it work and pay for it if 
it does what they claim. There does not 
seem to be much risk in such a proposi- 
tion, and if it is found to do more than 
a slab or two of zinc would suspended in 
the same way, it may be worth the price. 
There was a similar device upon the mar- 
ket for a short time eight or ten years 
ago; a cylinderful of plates of a mysteri- 
ous alloy through which the hot water 
was pumped to the boiler. It was backed 
up by numerous and enthusiastic testi- 
monials and indorsements. If it would 
have done what was claimed for it, there 
would not be a boiler running today with- 
out one on; but the very memory of the 


thing was so dead that it needed this 
recurrence to recall it. 












“Fansher” Belt Fastener 





The illustration plainly shows the con- 
struction of the “Fansher” belt fastener, 
made by Fansher Brothers, 18 to 24 Ben- 
ton street, Dayton, O. It consists of 
metal piece of a width corresponding to 
the belt on which it is to be applied, hav- 
ing peculiarly shaped projecting teeth de- 
signed to hold securely the two ends of 
the belt together. It is readily applied, 
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“FANSHER” FASTENER ATTACHED TO BELT 
can be easily removed, and in service is 


said not to tear, stretch or let the ends of 


the belt sag out of alinement. 


The illustration shows the manner of 
metal the 


application. Being made of 


fastener is durable and it is claimed that 
it tends to prolong the life of the belt. 
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“A.M. C.” Elastic Metallic 
Packing 





The “A. M. C.” elastic metallic pack- 
ing is suitable for steam, air, ammonia and 


water. It is manufactured by the Mori- 
grieve Engineering Company, 100 Wil- 
liam street, New York City. This pack- 


ing is made up of a series of rings of 
antifriction metal accurately fitted to rods 


and backed up with specially prepared 
fibrous packing which, being resilient, 


holds the metal to the rod and allows 
considerable movement on the rod, should 
it be out of alinement. The fibrous pack- 
ing not being exposed to wear will last in- 
definitely, it is claimed, retaining its com- 
pressibility, and will keep the metal rings 
steam-tight to the rod. The packing as 
applied to a piston rod is shown in the 
illustration. 

It is claimed that for pump use this 
packing will work at 180 pounds pressure 
and a variation in temperature of from 
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PACKING IN STUFFING BOX 





“hic 





70° degrees to 140 degrees; also, it can- 
not burn out, is not affected by, change 
of temperature and will not leak, even 
on starting a cold engine. Further than 
this, it is claimed to be perfectly elastic 
and equal in this respect to fibrous pack- 
ing. It is made of the best antifriction 
metal. 





Crosby Reducing Wheel with 
Recording Counter 





A reducing wheel with a_ recording 
counter for determining the number of 
revolutions of an engine per minute has 
recently been got out by the Crosby Steam 
Gage and Valve Company, 97 Oliver 
street, Boston, Mass. The _ illustration 
shows the device with the recording in- 
dicator attached. The latter is actuated 
by the moving parts of the reducing wheel, 


and records on a chart every revolution 
so that during the taking 
of the diagram by the indicator attached 
to the reducing wheel the revolutions of 


of the engine; 


the engine are recorded simultaneously. 


Its capacity to record 5000 revolutions 
per minute permits its being used during 
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a considerable period for. indicating work, 
and the average number per minute so 
determined is more accurate for such pur- 
pose than if the revolutions were merely) 
counted intermittently by the ordinary 
speed instrument. Another feature is the 
fact that the record charts can be pre- 
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CROSBY REDUCING WHEEL AND RECORDING 
COUNTER 


served and filed with the diagrams taken 
by the indicator. 





“Sterling” Automatic Lubricator 





The accompanying illustration shows 
the “Sterling” automatic lubricator as ap- 
plied to the plunger of a hydraulic ele- 
vator. The grease, or lubricant, is forced 


into the grease lantern when the elevator 
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“STERLING” 


AUTOMATIC LUBRICATOR 


is at the extreme end of the down run and 
resting on the bumpers. The lantern is 
a fit on the plunger rod and floats with it. 

It is simple in construction, has nothing 
to get out of order and, requiring 0 
special tools to attach, it can be put on 
by anyone. It is also claimed that it will 
not rust or pit the rod, but will save 














S Dad 


August 3, 1909. 


ick’n’, and will feed only when the 
evator is in motion; also, that it will 
cposit the grease on all parts of the rod 
lly at all times. 
is a forced feed and is adjustable and 
entirely automatic in operation, and de- 
signed to feed any kind of grease without 
This lubri- 
cator is manufactured by Germain Hogan, 
Troy, Dl. 2 


slushing, spattering or waste. 





The Venturi Meter in Power 
House Work 


The Venturi meter was invented in 
1887, by Clemens Herschel, Mem. Am. 
Soc. Civil Eng. and Mem. Inst. Civil 
Eng., for measuring water in large quan- 
water 
The large amounts of water 
used in the modern central station, upon 
one hand, and the development of the 


tities for hydraulic companies, 


works, etc. 


meter in smaller sizes and capacities, upon 
the other, have led to its extensive use in 
power-house work, and it will be well for 
the steam engineer who has not already 
done so to acquaint himself with its 
principles and possibilities. 

When the water in a pipe is standing 
still, the pressure will be the, same 
throughout the length of the pipe for the 
same level. When the column of water is 
set into motion, a part of the pressure is 
changed into velocity, but the sum of the 
existing pressure and the pressure nec- 
essary to produce the velocity at that 
point will be constant, friction neglected 
for any point in the same horizontal plane. 

Venturi, in 1791, observed that when 
liquid or gases discharge through a con- 
tracted throat, as in Fig. 1, there is a suc- 
tion at the small diameter, diminishing as 
the diameter increases on the delivery 
side. The lesser pressure at this point is 
due to the conversion of static pressure 
into velocity. The water would not in- 
crease in velocity enough to discharge the 
same quantity through the restricted pass- 
age in the same time that it flowed 
through the larger pipe without a con- 
siderable differerice in head between the 
point where the diameter was largest and 
the velocity began to increase, and the 
throat where the velocity is highest. This 
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FIG. 2. VENTURI MANOMETER 


Throat Pressure Chamber 








Up-Stream 








‘ressure Chamber 











nee can only be produced by a fall 
pressure at the throat, and it was 
inution of the pressure below that 
itmosphere that Venturi observed 
Modern experiments. 


in h 





FIG. I 


Mr. Herschel, when hydraulic’ engineer 
of the Holyoke Water Power Company, 
was in need of some method of measuring 
the water taken from the canal for manu- 
facturing purposes, and thinking that he 
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could find some useful relation between 
reduction of pressure at the throat and 
the velocity and hence the quantity of 
water passing, constructed, in 1887, a 
one-foot and a nine-foot meter embody- 
ing this idea, and which for that reason 
he named the Venturi meter. 

At A, Fig. 1, the pipe is of the full 
diameter, at B it is reduced to the throat, 
giving, for a short parallel-walled sec- 
tion, a restricted area requiring the water 
to move with a considerably increased 
velocity. Beyond the throat the tube en 


larges gradually according to the shape 

















FIG. 3. TYPE D REGISTER FOR VENTURI METER 









which Francis in his “Lowell Hydraulic 
Experiments” had determined would give 
the maximum discharge under a given 
head and, inversely, would cause the 
least loss of head with a given discharge, 
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and as the velocity is thus gradually re- 
duced, the velocity head is changed back 
to pressure head, and there is no change 
in condition either of velocity or pres- 
sure when the normal diameter has been 
recovered except the slightest loss of 
head due to friction through the instru- 
ment. 
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COMBINED INDICATOR AND CHART RE- 
VENTURI METER 


FG. 5. 


CORDER FOR 


It was found that the differential pres- 
sure between the points 4 and B was 
very closely proportional to the square 
root of the velocity, and thus available as 
a measure of that velocity and of the 
volume discharged. 
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The difference in may be 
simply indicated by the use of the manom- 
eter shown in Fig. 2, which is virtually 
no more than a mercury U-tube with a 
scale graduated to read directly in “gal- 
lons per minute,” or other desired units. 
The outlet controlled by the valve 4 is 
connected to the pressure 
chamber of the Venturi tube and com- 
municates the pressure existing there to 
the top of the left-hand column of mer- 
cury, while the valve B is similarly con- 
nected to the chamber at the throat of 
the meter, the pressure existing in which 
is communicated to the top of the right- 
hand column of mercury. The difference 
in pressure is directly indicated by the 
difference in the hights of the two col- 


pressure 


up-stream 
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ers Iron Foundry, of Providence, R. L, 
the American manufacturer of the meter. 
The clock and recording mechanism are 
operated by weights, and the record ap- 
pears in million gallons on the simple 
counter just above the clock. The op- 
erating mechanism is controlled by floats 
in two chambers, the level of the water 
in which depends upon the’ pressure in 
the chamber of the meter to which it is 
connected. One float is thus controlled 
by the throat and the other by the pipe 
pressure, and the difference in their posi- 
tion is made by a simple mechanical ar- 
rangement to control the register. If it 
is desired to record at the same time the 
variation of the rate of flow an attach- 
ment can be added which will make a 
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FIG, 6, SPECIAL 
umns, and the scale, the zero of which is 
set to the level of the lower column, is 
graduated on one side for the medium 
and low velocities and on the other for 
the high By of 
portability one of these instruments may 
be used to measure the flow through many 


velocities. reason its 


meters, and upon meters of various sizes, 
by making a correction for the differences 
throat area. 

But to serve the purpose of a meter 
for power-house work, the supply of water 
to boilers, condensers, etc., the apparatus 
must be capable of recording as well as 
of indicating the rate of flow and quan- 
tity passed. Several devices have been 
evolved for this purpose. Fig. 3 shows 
the type D register, as made by the Build- 


in 


PLANIMETER FOR CHART RECORDS 


Fig. 4. The hight of the 
closely-ruled verticals, which are in red 
ink on the chart, is proportional to the 
rate of flow at the time that they were 
drawn. This chart the de- 
mand varies from hour to hour, the maxi- 
mum and minimum, extraordinary calls 


record like 


shows how 


upon the supply, ete. 

A combined indicator and recorder, also 
furnished by the Builders Iron Found: 
is shown in Fig. 5. The two water cham- 
bers containing the floats show betwe: 
the columns of the frame, the lower i 
indicates the rate of flow in the desir 
units, while above is a circular cl 
recorder upon which the rate of flow ‘ts 
recorded, making a diagram as shown. 
special planimeter, Fig. 6, is furnished f 
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measuring these diagrams, and it is nec- 
essary only to multiply the reading ob- 
tained by running the stylus of the planim- 
eter around the line of the diagrams by 
a constant depending upon the size of the 
meter tube and the scale of the chart to 
get the total quantity discharged in the 
time required to make the diagram. 

These meters are made in sizes as small 
as two inches, with a minimum capacity 
of 4000 gallons in 24 hours, up to prac- 
tically any size desired, and many have 
been installed for measuring water for 
power-plant purposes which they do, ir- 
respective of temperature, with an ac- 
curacy rivaling that with which the water 
could be actually weiged. 





Ashton Lock-up Pop Safety Valve 


Herewith is illustrated the Ashton im- 
proved lock-up pop safety valve, designed 
to conform with the latest revised laws 
of Massachusetts. It is made by the Ash- 
ton Valve Company, 271 Franklin street, 
Boston, Mass., and is particularly adapted 
for boilers for mills, factories, electric- 
light and power plants, pumping stations, 
etc. This valve is made with a compound 




















ASHTON LOCK-UP POP SAFETY VALVE 


lifting attachment capable of raising the 
valve part off the seat one-eighth the 
diameter of the valve opening. The seat 
is beveled at an angle of 45 degrees. 
The valve is provided with a long spring 
of Jessop’s Sheffield steel which is in- 
cased to protect it from the steam and 
prevent back pressure. It has a spherical 
or ball-bearing pressure screw and _ bot- 
tom spring disk. The inlet and outlet 
connections are full size. 

Other Ashton features embodied in 
the valve are the knife-edge pop lip, which 
Wears evenly with the seat, and an out- 
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side screw-plug pop regulator, which af- 
fords quick and ready means of adjust- 
ment of pop while pressure is on the boil- 
er and without taking the valve apart. The 
working parts are of high-grade steam 
metal. 





“Parks” Automatic Elevator 
Guide Lubricator 





A device for automatically lubricating 
the guides of elevators is found in the 
Parks nonfriction automatic  elevator- 
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“PARKS” LUBRICATOR FOR ELEVATOR GUIDES 


guide lubricator. The device consists of 
an air-compression grease cup with suit- 
able attachments for conducting the lubri- 
cant to three surfaces of the guide at the 
same time; that is, both sides and the 
edge. The grease cup is filled with grease 
and the cap of the cup screws down and 
becomes perfectly air-tight, the joint being 
sealed in grease. This compresses air 
in the top of the cup, and as the cap is 
screwed down the compressed air therein 
forces the grease out through the three 
separate grease tubes to the wipers, which 
are provided with slots as shown, through 
which the grease emerges and is auto- 
matically applied to the sides and faces 
of the elevator guides. 

These distributors are fitted with special 
fiber washers, in which the grease slots 
are cut, which will withstand a large 
amount of wear before it is necessary for 
them to be renewed. As soon as the car 
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stops the feeding of the grease stops, and 
owing to the constant application of a 
small amount of grease to the guides of 
the elevator they are constantly kept well 
lubricated, although no grease is wasted 
to be thrown on the walls of the elevator ; 
shaft. /\ 

This device is easily attached to any 
elevator car, regardless of make, and as 
there is nothing to get out of order it 
makes a simple automatic lubricator. It 
is manufactured by the Special Equipment 
Manufacturing Company, 45 West Thirty- 
fourth street, New York City. 


Sims Duplex Oil Filter 








A type of duplex oil filter, built by the 
Sims Company, Erie, Penn., is illustrated 
and described herewith. The interior 
structure of the filtering section consists 
of two tanks, each containing a_ tube 
having attached to it cone deflectors. 
Connected to the bottom of the tank is 
a coarse-meshed wire-screen cylinder, 
covered with suitable filtering material, 
shown at H, through which the oil must 
pass on its way to the clean-oil section. 
Inside of the tank on top of the filter, is a 
perforated bucket in which the dirty oil 
is poured and from which it drains to 
the filtering cylinders. The operation of 
the filter is as follows: 

The filtering section is filled with water 
to the point indicated in the illustration 
and marked on the filter. Then the oil 
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SIMS DUPLEX OIL FILTER 


to be filtered is poured into the top tank 
to remove the coarse impurities, and the 
oil then descends to the cone C. Next it 
ascends through the perforations and 
gathers on the cone D. Leaving this, it 
gathers on the inside of cone G, the diam- 
eter of which is greater than that of D, 
and leaving through the perforations it 
gathers on the cone F and ascends into 
the body of oil floating on the surface of 
the water. The oil is distributed in a 
thin film over a large surface as it passes 
upward through the water, thus giving 
a better opportunity for washing. 





Inquiries 


Questions are not answered unless they are 
of general interest and are accompanied by 
the name tnd address of the inquirer. 





Amount of Free Air 
Coal. 
Assuming that 134 times the theoretical 


Required to Burn 


quantity of air is used to burn a given 
quantity of fuel, how many cubic feet 
of air would be required to burn 100 
pounds of coal having the following com- 
position: Hydrogen, 6 per cent.; carbon, 
88 per cent.; oxygen, 3 per cent.; ash, 
3 per cent.? 
or ae 

When hydrogen burns to form water 
vapor, the formula of water is H:O, and 
as the atomic weight of hydrogen is 1 
and of oxygen 16, the water formed will 
be in the of 2 pounds of 
hydrogen to 16 pounds of oxygen, or in 
other words, t pound of hydrogen will 
require 8 pounds of oxygen for its com- 


proportion 


plete combustion, forming 9g pounds of 


water. To burn carbon to carbon dioxide, 
CO:, the atomic weight of carbon being 12, 
12 pounds of will 


1 pound of carbon 


carbon require 32 
pounds of oxygen, or 
will require 2.66 pounds of oxygen for 
its complete combustion to carbon di- 
oxide. 

From the analysis of the combustible, or 
rather of the fuel, we have in every 100 
pounds of fuel 6 pounds of hydrogen, 8&8 
pounds of carbon and 3 pounds of oxygen. 
The ash, of course, does not enter into 
the combustion. To burn the 6 pounds 
of hydrogen according to the figures al- 
ready given we have 6X 8, or 48 pounds 
the 88 


pounds of carbon we have 8&8 X 2.66, or 234 


of oxygen required. To burn 


pounds of oxygen required. The sum of 


these two quantities is 282 pounds of 


oxygen. If the combustible itself contains 
3 pounds of oxygen to every 100 pounds 
of fuel, this goes to help the combustion 
and the 


have to come from the atmosphere. There- 


consequently oxygen does not 
fore, we may deduct this quantity from 
the total quantity of 


leaving a net amount of 279 pounds of 


oxygen required, 
oxygen required to burn this fuel. 

the 
air or oxygen will 


The problem states that 174 times 


theoretical quantity of 


be required. Consequently, multiplying 


279 pounds of oxygen by 1.66 we have 


465 pounds of oxygen required. As _ the 
atmospheric air is only 23 per cent. by 


weight of oxygen, this 465 pounds of 


oxygen will represent only 23 per cent. of 
the weight of air required to burn the 
fuel. 
and 


Consequently, dividing 465 by 23 
2020 
pounds of air required to burn the fuel 


multiplying by 100 we have 
in question. 

As atmospheric air at 60 degrees Fah- 
renheit occupies 13.1 cubic feet per pound, 
this 2020 pounds of air will occupy a space 
of 2020 & 13.1 or 26,500 cubic feet of 
This is the quantity of free air 


space. 
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at 60 degrees Fahrenheit required to burn 
the fuel in question when it is assumed 
that theoretical 
of air will be required. 


173 times the quantity 
Temperature of Air Discharged from a 
Dry-vacuum Pump. 
Will you inform me what the tempera- 
ture of air is at discharge from a dry- 
vacuum pump connected to a surface con- 


denser working under a vacuum of 20 
inches? Also, please give the formula 
for calculating the same. 

Ww. HS. 


All of the energy applied to compres- 
sion will appear as heat in the compressed 
air unless it is given up to the containing 
abstracted. Assume 
the process to take place without such 
transference, the final temperature 7: will 


be: 
; . {P,\o-29 
man(e) 


where pressures and temperatures are all 


walls or otherwise 


absolute and the subscripts 7 and 2 re- 
fer, respectively, to the initial and the 
final conditions. Assume that for your 
case 

ra Pressure in condenser, 

P.—= Discharge pressure of air pump, 

T1268 400 == 555 degrees. 
The temperature corresponding to 28 
inches is 100 degrees, and the temperature 
of the condenser is that corresponding to 
steam of a somewhat lower pressure, as 
the pressure in the condenser is the pres- 
sure of the steam plus that of the air. 
Substituting these values: 


- 15 \0.29 
Ty = 555 : : 


That is, the desired absolute temperature 
equals 555 times the 0.29 power of 15. 

The logarithm of 15 multiplied by 0.29 
will be the logarithm of the 0.29 power of 
15. Adding the logarithms of two quan- 
tities gives the logarithm of their product. 
= 1,1760913 

0.29 


log 15 


0.3410665 
2.7442930 


log 150.29 
log 555 





log 555 & 150.29 = 3.0853595 
nearest in table = 0.0853619 = 1217 
460 


757 = temp. Fahr. 


= abs. temp. 


The temperature will be something less 
than this on account 
of heat to the cylinder walls, and of the 
application of heat to the evaporation of 
suspended moisture with which the air is 
liable to be charged. 


of the transference 


Steaming Out Absorption Machines. 

What is it best to do in regard to steam- 
ing out an absorption machine, to expel 
the air before charging with ammonia, 
after repairs have been made and the 
machine overhauled? What would be the 
advantage of pumping a vacuum on the 
machine before charging? 

1: an | 

systems 


After overhauling absorption 


it has been customary simply to fill the 
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water, which is heated 
up by turning steam into the coils, as is 
done under the usual conditions of opera- 
tion. The steam from the water is then 
allowed to through the different 
parts of the compression side of the sys 
tem, driving the air before it, after which 
the generator may be given its charge of 
ammonia as usual. 

We do not think it 
deavor to expel the air 
sion side by steam. As 


generators with 


pass 


advisable to en- 
from the expan- 
a matter of fact, 
we do not believe that it is necessary to 
adopt any measures for the expulsion of 
this air except the usual one of “purging” 
We 


your absorber is provided 


after the system is put in operation. 
that 
with the customary purger valve, which 


assume 


will enable you to blow off any air pres 
ent in the low-pressure side of the sys 
tem after the system has been put in op- 
eration. 

In compression systems a vacuum is 
pumped on the high- and 
sides in 


low-pressure 
reduce the amount of 
the system. The re- 
mainder of the air is then purged from 
the. condenser 


order to 
air remaining in 


after the system is put in 
the air is 
the local parts of the sys- 
opening ammonia 
valves and allowing a flood of ammonia 
to expel the air, just as is done by the 


operation, or, in 
driven out of 


some cases, 


tem by appropriate 


steam in the case of the high-pressure 
We do 


think it is necessary to go to the trouble 


side of absorption systems. not 


of employing the vacuum in exhausting 
the air from absorption systems. 
Requisite Veight of Safety-valve Ball. 
The area of a safety valve is 10 square 
The 


weight of the lever is 22 pounds, and the 


inches and its weight is 14 pounds. 


center of gravity is 28 inches from the 
fulcrum. The length of the lever is 40 
inches, the distance from fulcrum to the 
point of attachment to the valve is 4 
inches. What will be the weight of the 
ball that just balances a pressure of 90 
pounds if the ball is placed at the end 
of the lever? 
| a 

The solution of this problem is simply 
the 
tending to hold the valve down on its scat 


to all moments tending to lift it off tts 
i] 


a matter of equating all moments 


seat. Then the moments tending to hold 
the valve down are IV (weight of the 
ball) times its distance to the fulcrum 


(40 inches ) plus the weight of the lever 
times its distance to the 
fulerum (28 inches) plus the weight of 
the valve (14 pounds) times its distance 
to the fulcrum (4 inches), which must 


equal the moment of the steam tending 


(22 pounds) 


to raise the valve, or oo pounds \ 10 
X 4 inches (the distance to 
Solving this equation and 


square inches 
the fulcrum). 
solving for IV, the weight of the ball, we 
find that this weight is 73.2 pounds re- 
quired to hold the valve down upon its 
seat. 
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Book Reviews 


STEAM TurRBINES. Compiled and written 
by Hubert E. Collins. Published by 
The Hill Publishing Company, New 
York and London, tg09. Cloth; 186 
pages, 434x7 inches; illustrated. Price, 
$1. 

This is the tenth of the series of use- 
ful Power handbooks. It is intended to 
be helpful to the engineer who wishes 
to inform himself quickly and easily about 
steam turbines. 
and uptodate. 





It is essentially practical 
It is a compact manual or 
book of instruction for the operation and 
adjustment of the 
steam turbine. 


principal types of 
There are eight chapters 
“Curtis 
“Setting the 
Valves of the Curtis Turbine,” “Allis- 
Steam Turbine,” “Westing- 
house-Parsons Turbine,” “Proper Meth- 


under the following headings: 
Steam Turbine in Practice,” 


Chalmers 


od of Testing a Steam Turbine,” 
a Steam Turbine,” “Auxiliaries for Steam 
“Trouble with Steam Tur- 
bine Auxiliaries.” Some of the subject 


“Testing 
Turbines,” 


matter has been published in Power; the 

rest was especially prepared, with the aid 

of the manufacturers. The work cannot 
fail to be of value to any engineer who 
possesses it. 

THe THEorY oF ELectric CABLES AND 
Networks. By Alexander Russell. 
Published by D. Van Nostrand Com- 
pany, New York, 1909. Cloth; 27 
pages, 6x9 inches; 71 illustrations. 
Price, $3. , 

We had supposed that every manner 
of treatment of the theory of electrical 
conductors had been employed, until the 
receipt of Dr. Russell's masterly work 
demonstrated that the most scholarly ex- 
position of the subject was heretofore 
missing. From Chapter I, on fundamental 
principles, to Chapter NII, on lightning 
conductors, the lucidity and crisp con- 
ciseness of the author's style evoke cor 
tinuous admiration. The scope includes 
conductivity, insulativity, planning net- 
works, tetal insulation of networks and 
of interior wiring, locating faults in net- 
works, dielectric strength of insulating 
materials, the heating of cables and grad- 
their insulation, 
resters,” which the 

s electrical safety valves: and the 


s of lightning “ar- 


author felicitously 


two subjects previously mentioned. 
The book is one to delight men of the 
Kennelly and Mailloux types, but the 
thematics in it will probably bar its 
u by the 


ordinary contractor and 
ccutral-station construction superintendent. 
Tit SmoKetess CompBustion oF COAL 
IN Bor-erR PLANTS; with a chapter on 
Central Heating Plants. By D. T. 
Randall and H. W. Weeks. Bulletin 
No. 373 of the United States Geologi- 
il Survey, Washington, D. C. Paper ; 
88 pages, 6x9 inches; illustrated. 
‘ree on application. 

ne time ago the United States Geo- 
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logical Survey issued a preliminary re- 
port on smoke abatement (Bulletin No. 
334), treating the 
theoretical point of view, detailing the 
steps that are now being taken to stop the 
evil and showing the possibilities of a 


subject from the 


clean city. The present bulletin shows 
from the examination of a large number 
of plants and the study in detail of a 
large number of cases that bituminous 
coals high in volatile matter can be 
burned without smoke, and that variable 
stations burn- 
making 
to an objectionable extent. It gives a 
detailed discussion of numerous tests 
made at the steaming station of the 
United States Geological Survey's test- 
ing plants at St. Louis and at Norfolk, 
Va., deals with the equipment of par- 
ticular 


loads can be carried by 


ing such coals without smoke 


boiler plants which have been 
found to be burning coal without smoke 
and with the essentials of good furnace 
design in various parts of the country. 
Some of the conclusions drawn from the 
tests at the Survey’s own stations are 
that: 

A well designed and operated furnace 
will burn many coals without smoke 
up to a certain number of pounds per 
hour, the rates varying with different 
coals, depending on their chemical com- 
position. If more than this amount is 
burned, the efficiency will decrease and 
smoke will be made, owing to the lack 
of fufrace capacity to supply air and 
mixed gases. 

High volatile matter in the coal gives 
low efficiency and, vice versa, the highest 
efficiency was obtained wheu the furnace 
When the fur- 
nace Was forced, the efficiency decreased. 

With a hand-fired furnace, the best re- 
sults were 


was run at low capacity. 


obtained when firing was 


done most frequently with the smallest 
c! arge, 

Small sizes of coal burned: with less 
smoke than large sizes, but developed 
lower capacity. 

Peat, 


burned readily in the type of tiled-roof 


lignite and = subbituminous§ coal 


furnace used and developed the rated 
capacity with practically no smoke. 
Coals which smoked badly gave effi 
ciencies of from 3 to 5 per cent. less 
than the coals burning with little smoke. 

Briquets were found to be an excellent 


slack coal in a 


They can be burned at a 


form for using hand- 
fired plant. 
fairly rapid rate of combustion with good 
efficiency and with practically no smoke. 
High-volatile coals when briquetted are, 
perhaps, as valuable as low-volatile coals 
when not briquetted. 

A comparison of tests on the same coal 
washed and unwashed, shows that under 
the same conditions washed coal burns 
much more rapidly than the raw coals, 
thus developing high rated capacities. In 
the average hand-fired furnace, washed 
efficiency and 


coal burns with lower 


makes more smoke than raw coal. How- 


211 


: 
ever, washed coal offers a means of 
running at high capacity with good effi 
ciency in a_ well designed 

Forced draft did not 


furnace. 
burn coal any 
more efficiently than natural draft. It 
supplied enough air for high rates of 
combustion,. but as the capacity of the 
boiler increased, the efficiency decreased 
and the percentage of black smoke in 
creased. 

Most clinker ex 
cessively can be burned with from 1 to 


coals that do not 
5 per cent. greater efficiency and with 
a smaller percentage of black smoke on 
a rocking grate than on a flat grate. 

Air admitted freely at firing and for a 
short period thereafter increases efficiency 
and reduces smoke. 

\s the CO in the flue gas increases, the 
black smoke increases. The percentage of 
CO in the flue gas is therefore in gen- 
eral a good guide to efficient operation. 
However, owing to the difficulty of de 
termining this factor, 
not be regulated by it. 


combustion  can- 


The simplest guide to good operation 
is pounds of coal burned per square foot 
of grate surface per hour. 

The work then goes on to consider in 
detail representative boiler plants burning 
coal without smoke, dividing them into 
plants with mechanical stokers and hand 
fired plants. This is followed by 
observations 


some 
at the Survey's fuel-testing 
plants; a chapter comparing methods of 
supplying air for combustion and an 


other upon central heating — stations. 
Copies of the bulletin may be obtained 
by applying to the United States Geo 
logical Survey at Washington, and it 


contains more and information 
upon the subject than many books for 


which a considerable charge is made. 


Books Received 


“The Design and Construction of In 
duction Coils.” By A. Frederick Collins 
Munn & Co, New York. Cloth; 272 


inches; 160 illustrations: 


better 





pages, 534x9 


tables; indexed. Price, $3. 
“Internal Combustion 
William AML. Hogle. 
Company, New York. 
514x8! 


Engines.” By 
MeGraw Publishing 

Cloth; 256 pages, 
inches; 106 illustrations; tables; 
indexed. Price, $3. 

“Practical Alternating Currents.” By 
Charles IF. Smith. The Scientific Publish 
ing Company, Manchester, 
Cloth; 461 pages, 5'4x8'% 


England. 
inches, 235 il 
lustrations; indexed. Price, six shillings. 

“Practical Testing of Gas and Gas 
Meters.” By C. Hl. Stone. John Wiley 
& Sons, New York. . Cloth; 337 pages, 
- 


5'2x9 inches; 51 illustrations; tables; in 


dexed. Price, $3.50. 

“Electric Railway Power Stations.” By 
Drake 
Cloth; 718 pages, 


Calvin F. Swingle. 
& Co., Chicago, II. 
5x74 inches; 368 illustrations; tables; in- 
Price, $2 


pe. 


Frederick J. 


dexed. 





212 
Business Items 


Some very neat and attractive circulars are 
being distributed by the Trimont Manufacturing 
Company, 55 Amory street, Roxbury, Mass. 
They illustrate and describe their pipe cutters, 
pipe wrenches, chain wrenches, basin wrenches, 
ete., giving sizes and other information. 

David H. Cuyler, late New England manager 
of the Johnson Service Company, of Milwaukee, 
Wis., has associated himself with the F. W. 
Foster Manufacturing Company, 97 and 99 
Haverhill street, Boston, Mass., and will handle 
its line of steam and water specialties in New 
England. 

The York Manufacturing Company, 
Penn., manufacturers of ice-making and refrig- 
erating machinery, have closed thirty-nine 
recent contracts, aggregating six hundred and 
ten tons of refrigeration. The machines included 
in the above orders range in capacity from two 
to ninety tons. 

Ray D. Lillibridge announces the, removal 
of his office to 100 Broadway, New York City, 
suite 20, 21 and 22, eleventh floor. He also 
announces that he has taken into partnership 
William L. Rickard, but the business (that of 
technical publicity) will continue to be conducted 
under the style of Ray D. Lillibridge. 


The Government recently placed an order 
with the Foos Gas Engine Company, of Spring- 
field, Ohio, for six of its vertical engines to be 
used in the operation of locks on the Ohio river. 
The locks are operated by air, the four engines 
for driving the compressors being 100-horsepower 
each, and the smaller ones used for auxiliary 


apparatus. The engines’ specified are the 
regular Foos vertical three-cylinder  single- 
acting engines, using natural gas for fuel. The 


power requirements will be very exacting, and 
the reliability of the engines installed must be 
beyond question. 

“Twenty-five Years of Rope’ Driving’’ is 
the title of a new book, 9x12 inches, 104 pages, 
published by the Dodge Manufacturing Company, 
Station G-10, Mishawaka, Ind. It reviews 
the development of the American system of 
rope transmission from its introduction in 1883 
to the present time. The book contains valuable 
information for the mechanical engineer and 
power user generally. It is profusely illustrated 
with views of actual installations, and also con- 


tains numerous line drawings showing the 
designs and arrangements of the drives. A 
copy of this very handsome book will be sent 


free to any manager, superintendent or engi- 
neer who is interested in the mechanical trans- 
mission of power. 

On account of the great increase in the fan 
and blower business of the B. F. Sturtevant 
Company, it has been found necessary to enlarge 


its capital to handle the increased business. 
The capital has been increased from $500,000 
to $2,500,000. The corporation is organized 


under Massachusetts laws with $1,250,000 six 
per cent. cumulative preferred stock and 
$1,250,000 of common stock, and the stock 


has all been taken by a few of the large owners. 
John Carr, chairman of the board of directors 
of the First National Bank, is president, Eugene 


N. Foss is treasurer and E. B. Freeman has 
been elected general manager. The increased 
capitalization represents capital expenditures 


during the past year, largely in the erection of 
the new plant in Hyde Park which cost over 
$1,500,000. The B. F. Sturtevant Company 
has been doing a business of about $3,000,000 
a year. It is the intention to add still further 
to the plant next spring. 

The C. & G. Cooper Company, Mt. Vernon, 
Ohio, has developed and is now building a line 
of large gas engines of the horizontal double- 
acting, twin-tandem, 4-Stroke cycle type, in 
addition to its well known line of Corliss engines. 
The engines are being built in sizes ranging from 
400 to 5000 brake horsepower, and are especially 


York, --- 
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adapted to the use of blast-furnace and waste 
gases. Several distinctive features of con- 
struction have been developed with the idea 
of simplicity, accessibility and uniformity in 
all parts and the ability to make long runs and 
give continuous and _ reliable service. The 
Cooper Company reports a recent sale of a gas- 
engine-driven gas compressor to the Wheeling 
Natural Gas Company, to be installed in one of 
the latter company’s pumping stations near 
Wheeling, West Virginia. This engine is to 
be of the horizontal twin-tandem double-acting 
type, driving gas compressors for the long- 
distance transmission of natural gas. 


The Huron Light and Power Company, Huron, 
South Dakota, has given the contract to the 
Minneapolis Steel and Machinery Company 
for--furnishing the new engines for the electric- 
light plant. They will install one 100-horsepower 
and one 150-horsepower Muenzel producer gas 
engine, together with two  150-horsepower 
Muenzel gas producers to replace the present 
steam equipment. Both of the engines will 
be belted to alternating-current generators. 

The New York Leather Belting Company, 51 
Beekman street, New York, issues a little monthly 
publication known as The Phoenix. This paper 
takes up technical discussions, with illustrated 
descriptions of transmission problems. It shows 
comparative tests of the efficiency of various 
types of belting for different classes of machinery. 
Technical descriptions of peculiar transmission 
conditions and the best methods of meeting 
them are among the features found in recent 
issues of this publication. Copies can be ob- 
tained without charge on application. 


The Lagonda Manufacturing Company, of 
Springfield, Ohio, makers of the Weinland 
boiler tube cleaners, automatic cut-off valves, 
and other boiler room _ specialties, announce 
the opening of a new branch office in the Postal 
Telegraph building, Chicago, Ill. J. P. Maloy, 
who takes charge of the new office, is probably 
one of the best known boiler cleaner men in 
the country. He is thoroughly familiar with 
all types of boilers and different conditions of 
scale and has travelled extensively throughout 
the United States and made several trips to 
the Hawaiian Islands. His familiarity with scale 
conditions enables him to give advice upon 
the cleaning of boilers and the selection of proper 
tube cleaners. Mr. Maloy is ready to discuss 
boiler scale with anyone and will tell you how 
to meet the toughest scale proposition. In this 
department he will be ably assisted by F. H. 
Field, who was formerly connected with the 
St. Louis office of the Lagonda Manufacturing 
Company, and who has had _ several years’ 
experience in cleaning boilers. ’ 


The Technical Index, a comprehensive record 
of current technical literature published in 
Belgium, announces that hereafter it will be 
represented in the United States by the George 
H. Gibson Company, Tribune building, New 
York City. The Technical Index appears month- 
ly and gives a systematic descriptive record of 
all original articles appearing in more than 
200 engineering and technical journals and 
reviews; also indexing the proceedings of techni- 
eal societies and technical books issued in all 
countries. The method of indexing covers 
the name of the author, the title of the article 
in full, an explanatory note stating the contents 
of the article, the name and date of the publica- 
tion in which the article appeared and the length 
of the article. Two editions are printed, one 
upon both sides of the paper and one upon one 
side only for card index purposes and for further 


convenience all items are arranged according 
to the Dewey decimal system. Clippings or 


copies of articles, also books, are supplied by the 
publishers of the Index, the price being indicated 
in each case. It is stated that more than 1000 
original articles are indexed each month, cover- 
ing all lines of engineering and technology. The 


American agents offer to send free sample copies 
upon request and will also receive orders and 
subscriptions. 





August 3, 1909. 


New Equipment 





The Argo Mills, Gloucester, N. J., will increase 
its power plant. 

Stevens & Hays, Pottsville, Penn., are erecting 
an ice plant. 

The Smith Fuel Company, Staunton, Va., will 
erect an ice plant. 

Friebuk & Bremmel, Warsaw, Wis., will estab- 
lish a candy factory. 

The Kimberly Clark Company, Neenah, Wis., 
will remodel its engine room. 

An electric-light plant will be erected at Sayre, 
Okla. W. Ben Turner, city clerk. 

Willinger & Flanders, Flint, Mich., will erect 
an ice making plant to cost $50,000. 

The Kearney & Trecker Company, Milwaukee, 
Wis., is building a new power house. 

The Grand Rapids (Wis.) Electric and Water 
Company will increase capacity of plant. 

Paul C. Horine, Reading, Penn., will 
lish an ice pant of 100 tons daily capacity. 

C. T. Thorbus has purchased the Sparta (Wis.) 
Grain Separator Company and will enlarge plant. 

It is proposed to erect waterworks at Elkhorn, 


Neb., to cost about $10,000. C. White is village 
clerk. 


estab- 


The citizens of Ryan, Okla., voted to issue 
$6,000 for electric-light plant and $45,000 for 
waterworks. 

The Wolf River Chair Company, New London, 
Wis., expects to make changes in the engine 
room shortly. 

The Central Oakland Electric Light 
Power Company, Oakland, Cal., 
new power house. 

The Union Ice and Cold Storage Company, 
Minersville, Penn., is building an ice plant of 
40 tons daily capacity. 

The Antigo (Wis.) Electric Light Company 
will make a number of changes in equipment 
by modernizing plant. 


and 
will erect a 


Permit has been granted for the erection of 
new power house for the Curtis Publishing Com- 
pany, Philadelphia, Penn. 

The citizens of Pella, Ia., have voted to issue 
$60,000 bonds for electric-light plant and water- 
works. N.C. Kuyper, city clerk. 

The Cedar Rapids & Iowa City Railway and 
Light Company, Cedar Rapids, Iowa, will make 
extensive additions to power plant. 

The North Adams (Mass.) Gas Light Company 
has had plans prepared for a new power house, 
which, with equipment will cost $100,000. 

The City Council, Peak’s Mill, Ky., is said 
to have decided to construct electric-light plant 
and waterworks at a cost of about $40,000. 

The North Adams (Mass.) Gaslight Company 
has had plans prepared for new powerhouse. 
This, with machinery, will cost over $100,000. 

The Louisville Lighting Company, Louisville, 
Ky., has completely overhauled its Tenth street 
location and is preparing to install a new battery 
of boilers. 
v1 he Memphis (Tenn.) Street Railway Com- 
pany is said to be considering building an addi- 
tion to power house and install engine, gener- 
ators, etc. 

Plans for the new power plant at Joplin, Mo., 
to be constructed by Henry L. Doherty & Co., 
60 Wall street, New York, have been completed. 
This is to cost $2,000,000. 

The White City Ice Company, Broad Ripple, 
Ind., has been incorporated to manufacture ice. 
Capital, $12,000. Incorporators, Frank  D. 
Heaton, J. W. Heaton, A. G. Cunningham. 

Sealed proposals will be received until 10 a.m., 
August 16, by the Department of Justice, Super- 
intendent of Prisons, Washington, D. C., for 
finishing and installing heating and ventilating 
apparatus in the hospital buildings at the peni- 
tentiaries at Atlanta, Ga., and Leavenworth, Kan. 
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ew Power Plant at Williamsport, 
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Penn. 


A Moder Plant Featured by Its Condenser Arrangement, Coal-hand- 
ling Apparatus and Novel Layout of Steam and Feed-water Piping 





At Williamsport, Penn., the power plant 
shown in Fig. 1 has recently been erected 
by the Edison Electric Mluminating Com- 
pany. ‘The station is well equipped with 
uptodate machinery and has a generating 
capacity of 2200 kilowatts to supply rail- 
way, lighting and stationary-motor loads. 
The railway load is handled by two 575- 
volt direct-current units consisting of a 
tandem-compound Nordberg engine, 16x 
32x42 inches, driving a 325-kilowatt West- 
inghouse generator at 100 revolutions per 
minute, and a cross-compound Nordberg 
engine direct-connected to a 600-kilowatt 
General Electric generator of the same 
speed and voltage as the Westinghouse 
machine. 

The principal part of the business sec- 


tion regulator which is adjusted by a 
motor, the latter being controlled au- 
tomatically by solenoid switches closed 


and opened by a sensitive relay connected 
across the feeder terminals. 

Besides the main generating units pre- 
viously enumerated, the station is equipped 
with a number of 
which draw from the alternating-current 
system and supply direct current. The 
largest of these is a 325-kilowatt two- 
phase synchronous motor taking current 
at 2300 volts and driving two 150-kilowatt 
direct-current generators, one on either 
side of the motor; this outfit is used to 
transfer energy from the alternating-cur- 
rent to the direct-current three- 
wire system, when necessary. 


motor-generator sets 


system 


engine room, which is 56x190 feet and, as 
may be noted, presents a very handsome 
appearance, due in part to the tile floor, 
white-enamel brick wainscoting and _buff- 
colored brick above. 
the room, 


A 20-ton crane serves 
and the tracks on 
runs are supported on pilasters. 


which it 


BorLer PLANT 
To supply steam to the generating units, 
the usual number of pumps and auxiliary 
apparatus, the 
with 


boiler room is equipped 
300-horse- 


power Keeler boilers equipped with Potter 


seven boilers; six are 


superheaters, and the other is a 600- 
Edge Moor boiler. All are 
provided with Roney stokers and carry a 


The Keeler 


horsepower 


pressure of 160 pounds, gage. 




















FIG. I. 


tion of the city, about a mile square, is 
supplied with direct current distributed on 
the Edison three-wire system. 
volt dynamos 


Two 135- 
direct-driven by a_hori- 
zontal Curtis turbine are operated on this 
system. The remainder of the city uses 
alternating current distributed by primary 
circuits at 2300 volts. For this service 
two 500-kilowatt vertical Curtis turbine- 
generators have been installed, the gen- 
erators being two-phase, 60-cycle ma- 
cs Tunning at 1800 revolutions per 
minute. The step bearings of the turbines 
are supplied with water from a 50-gallon 
accumulator, equipped with concrete 
Weights which give a pressure of 350 
Pounds per square inch. Each feeder sup- 
Plying lights is equipped with an induc- 


chit 





POWER PLANT AND GRAVITY-CAR SYSTEM OF 








Three 1oo-lamp Brush machines supply 
the arc lamps, which are 4-ampere mag- 
netite lamps taking 80 volts each. Two 
of these machines are driven by a 125- 
horsepower induction motor 
and the third by a 75-horsepower motor 
of the same type. 


two-phase 


For excitation the motor generator is 
again called into service. The alternators 
are excited by a 25-kilowatt 150-volt, di- 
rect-current driven by a 37- 
horsepower 480-volt induction motor, and 
the railway generators receive their field 
current from two 7'4-kilowatt generators 
driven by one 25-horsepower direct-cur- 
rent motor. Regulation is maintained by 
Tirrill regulators. Most of this machinery 
is shown in Fig. 4, a general view of the 


generator 








HANDLING COAL 


boilers are arranged in batteries of two 
and are connected to the brick stack 
shown in Fig. 1 by a steel breeching. A 
Sturtevant 10-foot blower is also used in 
connection with these boilers. The Edge 
Moor boiler is independently served by 
the steel stack shown in Figs. 1 and 6. 
COAL-HANDLING APPARATUS 

For this purpose, the gravity-car sys- 
tem shown in Fig. 1 is used; ‘it was in- 
stalled by the Monongahela Manufactur- 
ing Company, of Pittsburg. Coal is de- 
livered in a railway car, as shown in Fig. 
1, and is dumped into a hopper immedi- 
ately below the track. By means of a 
bucket elevator, which is operated by a 
direct-current motor, the coal is elevated 
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to a second hopper above, and from here 
is discharged to a small gravity car. The 
track is 20-inch gage and has sufficient 
pitch to carry the car at a high rate of 
speed to the dumping point which may be 
at any point along the line of track. When 
the car arrives at its destination, it strikes 
a chuck connected by means of a cable 


with the V-shaped counterweight shown 
below the track. The impetus of the car 


xENERAL VIEW OF ENGINE ROOM 


and its load of coal raises this weight 
and at the same time a trip opens the 
sides of the 
roll out. The counterweight then comes 
into action and gives the car a kick of 
sufficient magnitude to carry it back to 
the starting point. 
tion 


the car and allows coal to 


In the present installa- 
arrangement is the 
coal to the overhead bunkers in the boiler 


room, from which it is discharged into a 


made to carry 
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FIG. 5. BOILER 


INSTALLATION 








Fairbanks automatic weighing hopper and 
delivered to the the 
car may be run out in the opposite di- 


stoker chutes, or 
rection and the coal dumped in the storage 
vard. 
FEED-WATER PIPING 
The feed-water piping is unusually com- 
plete, and its arrangement is shown to ad- 


vantage in Fig. 7. The entire supply is 

















FIG. 6. 


TOP OF BOILERS AND COAL BUNKERS 





216 


handled by two Blake outside packed 
plunger pumps. These may draw from a 
large supply tank or from a connection 
to the city mains, and before reaching the 
pumps the water may pass through a 
4000-horsepower Cochrane heater, or the 
heater may be bypassed and the. pumps 
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Water Seal 
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supplied with cold water. From the pumps 
the discharge pipes are carried in the form 
of a double main and connected _ sub- 
stantially as shown in the illustration. 
A most ingenious arrangement has been 
provided to determine the amount of feed 
water used. This is shown in the detail 


5 Ex. Hy. Galy. Iron 


-+ _ zt Tank 


Bottom of Roof 






6 From City Water 


6’ From Tank 


FG, 7. 


FEED-WATER PIPING IN DETAIL 
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view in Fig. 7, and consists of a Venturi 
meter installed between the two 5-inch 
mains, and a piping layout such that 
either pump can feed direct to the mains 
of the boilers or through the meter, as 
desired. The meter indicates the current 
rate of feed, a Bristol type of chart 
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records the rate continuously and a meter 
dial system registers totals. With this 
arrangement it is possible to note the 
flow at any moment desired or to observe 
the Huctuations during that part of the 
24-hour period which has elapsed and the 
total amount of water fed to the boilers. 

Two 5-inch mains run the entire length 
of the boiler installation, and by means 
of the piping interconnecting the two 
mains it is possible to feed any boiler 
from either line. It is also possible to 
pass the water through the feed-water 
regulators indicated in the drawings, and 
it is just as easy to bypass them if nec- 
essary. An inspection of the drawings 
will show the valves and fittings employed 
in the operation of the system. Fig. 8 
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BLOWOFF CONNECTIONS a 


shows the method of connecting the blow- 
off piping to each boiler. 


STEAM AND ExHAusT PIPING 

The high-pressure piping system, shown 
in Figs. 2 and 3, comprises two headers 
and the supply pipes furnishing super- 
heated and saturated steam, respectively. 
All of the generating prime movers, both 
turbines and _ engines, superheated 
steam, and the boiler-feed pumps, dry-vac- 
uum pumps and auxiliaries are supplied 
from the main. 

It will be noted that the usual path for 


the saturated from the front 


use 


saturated-steam 


steam is 


connections on the drums back through 
the 6-inch leaders from each boiler to a 
6-inch pipe common to both leading to- 
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ward the rear of the boilers. 
ordinarily delivers its contents 


This pipe 
to the 8- 


inch saturated-steam header below the 
boiler-room floor, but if occasion de- 
mands, a special valve will admit the 


steam to the large 14-inch header general- 
Near the 
middle of the drums a second connection 
is made to the boilers, and the steam from 


ly used for superheated steam. 


these outlets is passed through the super- 
heater and thence to the 
steam header. ‘With these arrangements, 


superheated 


either saturated or superheated steam may 
be supplied to the larger header, and by 
proper manipulation of the gate valves 
in the header, it would be possible to use 
both, that is, one section receiving and 
supplying superheated steam to the tur- 
bines, and the delivering 
saturated steam to the engines. The meth- 
od of connection to the various units will 
be evident. 


other section 


Fig. 9 shows a plan of the exhaust and 
condenser piping, and Fig. 10 an eleva- 
tion of this piping to one of the tur- 
bines, the arrangement of jet condenser 
with centrifugal pump on the tank pipe 
being practically the same for the other 
units. The large atmospheric exhaust 
main is 24 inches in diameter, and con- 
nection is made to this from the various 
units, although each is equipped with an 
Alberger jet condenser and the usual path 
of the exhaust steam is, of course, through 
the Injection water for the 
condensers is drawn from the river by a 
centrifugal pump driven by a_ hydraulic 
turbine, and delivered to intake wells from 
which it is drawn up into the condensers 
the maintained, the 
condensers the water and condensed steam 


condenser. 


by vacuum From 


are delivered to centrifugal pumps, driven 
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by Valley Iron Works engines with verti- 
cal shafts, and discharged to the river at 
a point below the low-water level. The 
connections of the Alberger dry-air pump 
are shown in the illustrations; also those 
of the Goubert 300-horsepower secondary 
heater of the closed type, which is in the 
exhaust line from the two Corliss engines. 


The entire system of high-pressure 


steam piping, as well as the piping carry- 
ing hot water, is covered with 85 per cent. 


In 


carbonate of magnesia pipe covering. 
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covered in the same way to a thickness of 
2 inches and a thickness of I inch 
sufficient for the hot-water 


was 
considered 
piping. 





Boiler Room Economies * 











By N. B. Ayvers 
Economy has been defined as going 
without something you need to save 
Dry 
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AND CONDENSER PIPING TO 1URBINE UNIT 





FIG. Il. TURBINE ‘UNITS 
the case of the superheated-steam mains, 
thick 
made up by wiring magnesia blocks to 
the pipe, filling the various interstices with 
plastic 85 per cent. magnesia, covering the 
whole with poultry of suitable 
mesh and then applying a final coating of 


the covering is 2% inches and is 


netting 


plastic magnesia, which is covered with 


canvas. The saturated-steam lines are 


AND AUXILIARY MACHINERY 


money to buy something you do not want. 
With this definition the subject of boiler- 
room simple : 
You go without efficient labor, needed re- 
pairs or proper fuel and save money to 


economies becomes very 


pay for breakdowns, interruptions to ser- 
vice and excessive coal bills. Boiler rooms 


*Abstract of a paper read before the Ohio 
Electric Light Association. 
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throughout the country bear mute witness 
to the literal application of this definition. 
The usual idea of effecting economy is 
along the line of retrenchment. The 
axiom: “A dollar saved is a dollar 
earned” is continually held up to us, but 
unless the dollar saved has just as much 
mental effort behind it as the dollar which 
is spent, it is going to reappear, raised 
to the nth power, on the wrong side of the 
balance sheet. 

How many boiler plants are delivering 
70 per cent. of the energy supplied to 
them ? many are delivering even 50 
per cent.? How know 
what per cent. of the energy purchased in 
their their 


How 
many managers 


coal boilers are delivering? 
How many even know how much -energy 
they receive in the fuel they purchase? 
Additional proof of low average efficiency 
is afforded by the number of. stokers, 
forced-draft systems, induced-draft 
tem, shaking grates, improved furnaces, 
etce., which in 


sys 


four out of five cases are 
making good the claims made for them 
of 10 or I5 per increase in 
ciency in any plant. It has been stated 
that there are 2700 patented boiler com- 
pounds, most of which are on the market. 
No ventured enumerate the 
smoke consumers and other devices per- 
taining to feature of the boiler 
room. <A canvass of one of the eastern 
States failed to 
room that did not possess, in the scrap 
pile, at least one exhibit testifying to 
unsatisfactory conditions and lack of 
knowledge of the art of combustion. 


cent. effi 


one has to 


every 


disclose a single boiler 


There are two classes of conditions af- 


fecting economies: those 


to 


boiler-room 
which are apparent an fire- 
man, and those which are dependent upon 
special skill and training in this line. The 
first class includes the condition of heat- 
surfaces. A man carefully 
his steam lines to prevent the transmis 
sion of heat through the iron wall of th« 
pipe. Why, then, cover his boiler tubes 
with 
other 


average 


ing covers 


and the 


maintain 


scale on side soot on 
expect the 
The advantage of hot feed 


steam 


one 


and to same 


transmission ? 
water is apparent when exhaust 
which would otherwise be wasted is avail- 


able, but the use of live steam in this con- 


nection, while of value, is not so wel! 
known because its chief economy lies 
not in direct saving, but in decrease’ 


maintenance cost due to lighter scale de- 
posit in the boiler and to fewer strain 
from sudden changes in temperature. Th¢ 
against 


office is safeguarded 


and 


average 


drafts by storm windows weather 
strips, with a difference in temperature of 
perhaps 30 degrees on the two sides of 
the wall, while the leakage of air throug! 
the 
although the difference in temperature 1s 


twenty or thirty times as great. The import 


average boiler setting is neglect 


ance of this point is illustrated by a serics 
of tests made on a 650-horsepower 5 
cock & Wilcox type of boiler, first w 
plain brick setting then with a %-incl 
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coating of cement over the briek. The 
increase in efficiency in the latter case 
was sufficient to justify the engineers in 
recommending an air-tight sheet-steel cas- 
ing outside the brickwork. The economy 
from well covered steam and_ hot-water 
pipes is too well known to be more than 
mentioned and the need of furnaces and 
grates, of whatever type, being in perfect 
condition is equally obvious. 

The second division of economies, those 
which result from the use of ability, may 
well begin with fuel, the chief item of 
A certain coal is frequently con- 
tracted for because the same coal was 


expense. 


used last year, because John Smith uses it, 
because the dealer is a stockholder, be- 
cause it costs less per ton, and some- 
times because it is the cheapest coal to 
use in the particular plant. The cost of 
sampling and analyzing, the reluctance of 
dealers and their desire to protect them- 


selves from possible loss by increased 
prices per ton, render the guaranteed 
B.t.u. basis somewhat unsatisfactory in 


the vicinity of .Dayton, O., while the time 
and expense attendant upon the careful 
testing under actual conditions of a num- 
ber of coals make this method also pro- 
hibitive in many cases. <A coal should 
be adapted to the needs of the plant; 
it should be of sufficient heat value to 
develop the maximum power required. 
As most contracts are made in the early 
summer, this must be considered, for a 
low-grade fuel in a limited-capacity plant 
might be cheap in June and prohibitive in 
December. If stokers are in use, the 
amount of iron and sulphur in the coal 
becomes important, often the determining, 
factor. Most stoker builders will under- 
take to burn any coal and will usually 
succeed, but the cost of maintenance on 
high sulphur coals will wipe out any but 
a wide margin in price. 

There is only one coal to be considered : 
which will do that particular 
work with the least cost, bearing in mind 
the capacity required, cost of handling, 
maintenance of equipment and removal of 
ashes. 


the one 


In its selection probably a com- 
bination of methods is best. 
on a guaranteed analysis will narrow 
down both the number of dealers and the 
number of coals, as none but reputable 
firms whose product is uniform in quality 
With 
these in hand, it is an easy matter to select 
the two or three which are suitable in 
quality and price and try them out under 
Working conditions. 


Proposals 


will submit figures on this basis. 


A point of consider- 
interest will be developed in figuring 
on a guaranteed B.t.u. basis and this is 
the difference in values between run-of- 
mine coal and slack, or nut and slack. In 


this system the guarantee is to deliver so 
mi net British thermal units for one 
cent, and in the majority of cases it will 

und that the purchaser is paying an 


itant price for the privilege of hav- 
Ng is fireman break up the lumps. 
ving purchased the coal there re- 
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mains but one thing, to burn it. This 
is comparatively simple in itself, but the 
utilization of 70 or 80 per cent. of the 
heat units contained is more of a problem. 
In this, economy is entirely a question 
of the man in charge. 
than men, because it 
one man. 


I say man, rather 
is a question of 
It is impossible to retain in 
the ranks firemen who have the ability 
economically to operate a boiler room; 
if they are bright, intelligent men they 
graduate to the engine room, leaving be- 
hind the young and inexperienced and the 
old and unintelligent. But any plant of 
any size can afford one good man in the 
boiler room. He should rank with or 
above the engineers, both in ability and 
wages, for while it is a fact that boilers 
will operate with less attention than any- 
thing else in the plant, and it is customary 
to attach the boiler room to the chief en- 
gineer’s responsibilities, like a second tail 
to a kite, yet the simple comparison of 
the daily costs of the two departments 
should be proof enough of the opportuni- 
ties for better men in the steam-generat- 
ing end. In this connection I believe the 
Taylor system, which has done so much 
for other branches of manufacturing, will 
prove effective. The few instances in 
which it has been tried have been entirely 
satisfactory and while its adoption will be 
slow, eventually central stations will have 
to assume the same attitude toward labor 
that other industries find 
factory. 


most satis- 
Owing to diversity of equipment and 
conditions few general rules can be for- 
mulated for economical operation. The 
type of boilers, furnaces, drafts, stokere, 
load conditions and fuel are variabies in 
the problem which must be solved by the 
man in charge. Moreover, there are 
radically different methods of operation, 
each warmly supported by its followers, 
each giving excellent results, which fur- 
ther tend to render generalities impos- 
sible. There are a few principles of gen- 
eral application, however, one of which 
is regulation of the amount of air supplied 
to the furnace. Inasmuch as all the heat 
escaping up the chimney is wasted, both 
the temperature and volume of the escap- 
ing gases should be kept as low as pos- 
sible. No more air should be admitted 
to the furnaces than is necessary to burn 
the fuel, remembering, though, that too 
little air will result in loss of unburned 
fuelin the gaseous state. Flue-gas analyses 
or records will aid in this regulation. 
Records should be kept of the fuel and 
water, or if this is impossible, frequent 
evaporative tests should be made in order 
to establish and maintain a standard of 
operation. Boilers, like engines, yield ef- 
ficiency curves, although the average boil- 
er will operate at a remarkable overload 
without decrease in efficiency. The char- 
acter of the efficiency curve should be 
determined and the boiler operated at the 


highest possible point. This information 


* Zurich, to use the Wolf process. 
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is important in determining at what over- 
load the boilers should be operated on the 
peak and the point at which it becomes 
more economical to cut in another boiler. 
Frequently boilers can be operated at or 
near 100 per cent. overload for a few 
hours with a remarkable gain over the 
cost of firing up another boiler, but the 
increase in maintenance may overbalance 
the saving in fuel. 

In general the tendency is toward high 
furnace temperatures, high rates of com- 
bustion and high overloads and the re- 
sults indicate that this tendency is in the 
right direction. <A 


firebox temperature 


of 2800 degrees is not uncommon, the 
burning of 40 pounds of bituminous coal 
per square foot of grate per hour is an 
everyday occurrence and boilers are op- 
erated continuously at 200 per cent. of the 
builders’ rating, developing a horsepower 
for each 5 square feet of heating surface. 

A feature which depends entirely upon 
the judgment of the man in charge is 
the frequency of 


cleaning. Cleaning a 


boiler is an expensive process; add to this 
the exigencies of the service requirements, 
and the problem of determining just how 
much scale must accumulate before the 
loss due to it will offset the cost of clean- 
ing is not a simple one. 

The generation of steam has not kept 
pace with the generation of clectricity. 
Combustion is no farther advanced than 
it was 10 years ago. Turbines, engines 
and generators are improved year by year, 
but the steam to operate them, represent 
ing the major portion of their expense, 
is produced in practically the same way 
Why not, 
then, apply to this department the ability 
and energy that are so essential in all 


i was 10 or 15 years ago. 


other lines of central-station effort and 
raise it to a corresponding level of effi- 
ciency ? 





Liquid Gas 


Liquid gas is made by compressing and 
freezing the gas obtained from the dry 
distillation of crude oil. The first plant 
for its commercial manufacture was estab 
lished at Augsburg, 


under the Blau process. 


Bavaria, in 1904, 
In 1907 a plant 
was established at  Bassensdolf, near 
After 
manufacture the gas is placed in steel 
tubes holding 20, 40, 60 and 80 pounds, 
which are accepted by the railways with 
no restrictions, as the gas is claimed to 
be nonpoisonous and much less explosive 
than ordinary gas. It is used for heating, 
lighting, cooking and soldering and weld 
have been 


ing. Over 100 installations 


made in Switzerland, and one is_ being 


built in Paris and one in Boston. 





Useless rubber should not be allowed to 
remain on pump gaskets, as it will event 
ually get into the valves and parts and 
cause trouble. 
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Curves for Engineering Calculations 


An Interesting Method of Plotting and Combining Curves. 


Their Accu- 


racy and Value as Time Savers in Making Difficult Calculations 





sy ij. 


A comprehensive test of a single in- 
strument or machine may require a great 
number of difficult calculations, and mis- 
takes often escape notice. Checking is 
therefore essential, and usually by labori- 
ous recalculations. The use of curves, 
wherever possible, as devices for cal- 
culating results of a test, eliminates both 
hard work and gross mistakes, and in ad- 
dition affords a great saving in time. 
Therefore a little study of an interesting 
method for the plotting and use of curves 
for this purpose will be of great ad- 
vantage to the practical engineer, and 
each hour spent by him on this subject 
may save him weeks and months of hard 
calculations. 

The curves used in practical engineer- 
ing calculations are very simple indeed. 
There is no limit to the work which can 
be done by a series of straight lines 
alone, and if a‘curved line is sometimes 
brought in, it is usually a simple curve. 
Now the straight-line curve requires only 
two points, and one of them, in general, 
is to be found at the origin. Take the 
other one at a numerical value in the 
table of tens and the line is determined. 
In the course of the present and follow- 
ing articles, sets of curves will be used to 
compute the results of complicated tests, 
and full instructions will be given for the 
construction of similar sets for each 
special case. As an introduction to that 
work let us consider a few simple cases 
and see what can be done by straight 
lines alone. 

Take a_ sheet of co6drdinate paper, 
preferably one divided in tenths. Call 
each division on the abscissa, or horizontal 
dimension, one foot of water head, and 
each division on the ordinate, or vertical 
dimension, one pound pressure per square 
inch. Lay off too feet of water on the 
abscissa, as in Fig. 1. Any _ reference 
book will show you that this is equivalent 
to 43.3 pounds per square inch. Lay off 
this amount on the ordinate, locate the 
point and draw a straight line through 
it from the origin. You have now a very 
convenient table interchanging either one 
of the quantities into the units of the 
other, the accuracy depending on the scale 
of the diagram. 

Now call each division on the same 
ordinate one inch of mercury. Lay off 
34 feet of water on the abscissa, and 30 
inches of mercury on the ordinate. A line 





*Copyright, 1909, by J. M. Spitzglass. 
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from the origin through this point will 
give you a table interchanging the units 
of these two quantities. But the two lines 
on the same sheet form a selection of 
three quantities to be used two at a time, 
and therefore you have implicitly a third 
table interchanging inches of mercury to 
pounds per sqare inch, and the opposite. 
The dotted lines on Fig. 1 show an ex- 
ample of this kind. From any point on 
one line, say 30 inches of mercury, ‘go 
vertically to the other line, and read off 
its ordinate 14.7 pounds per square inch. 
Now add a third line in the same man- 
ner, calling each division on the ordinate 


Inches of Mercury 


Pounds per Sq. Inch 


0 20 30 40 


of one atmosphere in each of the other 
units of pressure. If you plot such a dia- 
gram to a proper scale, each one of the 
lines will have more value than a long 
row of numerical tables, and the value of 
the whole combination cannot be over- 
estimated, while the time required to make 
this diagram is only one-half hour. 
Suppose you have a testing laboratory 
in which a number of prony brakes are 
used every day, the following variables 
affect the horsepower: Speed of pulley, 
friction load and length of brake arm. 
Each one of the numerous conditions 
therefore requires a separate curve, and 
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FIG. {. DIAGRAM TAKING THE PLACE OF THREE TABLES 


1000 feet of air at 62 degrees Fahren- 
heit, the abscissa remaining the same. The 
three lines form a selection of four quan- 
tities to be used two at a time, and the 
possible number of combinations is at 
once increased from three to six. This 
is made possible by the interchange of 
feet of air to any one of the previous 
three quantities. If you put in a fourth 
line for centimeters of mercury, you will 
add four new possible interchanges, and a 
fifth line of tenths of atmospheres will 
bring the total number of combinations 
to fifteen. 

Fig. 2 shows the outline of such a dia- 
gram, the dotted lines indicating the value 


each curve plotted in the usual manner 
requires a great many points to be solved 
in order to make it approximately correct. 

Here is a method for plotting this dia- 
gram from the solution of one single 
point, to cover all possible conditions, for 
any number of brakes, and consisting of 
straight lines only. Referring to Fig. 
3, divide the upper abscissa to read net 
load in pounds to any convenient scale, 
and the lower abscissa to read_horse- 
power to the same scale, one horsepowert 
against each pound of load. Plot on the 
ordinate revolutions per minute, and take 
the arm length of one of the brakes 
measuring a whole number of feet, of 
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take any length, say 3 feet. The equa- 
tion of the brake is: 
2x RNW 
Horsepower = ———— , 
33,000 


where 


R= Length of the brake arm, 3 feet 
in this case; 

N = Number of revolutions per min- 
ute; 

IV = Friction load on the scale pan; 


& = 3.1416. 
Divide both sides of the equation by JV. 
Then 
Horsepower _ 2 aR mi 62 x N. 
VW 33,000 33,000 


Now the only condition necessary to make 
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infinity. This is a condition for a straight 
line. One point is at the origin, the 
other point at the load on the line of con- 
stant speed. Join the two points. Let 
the speed vary in either direction. To 
find the horsepower developed, follow 
the line from the given load to the inter- 
section with the given speed, the abscissa 
of the point of intersection will neces- 
sarily give the horsepower required. 
Keeping the other factors constant, the 
horsepower must vary directly with the 
length of the brake arm. To provide 
for different lengths, continue the line 
of ordinates downward and plot horse- 
power on it to any convenient scale. 
Locate for each brake one point having 
an abscissa equal to 3, and an ordinate 
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the horsepower numerically equal to W 
is that 
62 
__ 33,000 
equals unity, or 


N= so = 1750 R.P.M. 


Assume that the brake is running all 
the time at this constant speed. Then the 
horsepower on the lower abscissa of the 
diagram corresponds numerically to the 
load on the upper abscissa. Lay off 1750 
revolutions per minute on the ordinate. 
Mark a horizontal line and call it the 
line of constant speed. Now, for any 
given load the horsepower varies directly 
With the speed, down to zero and up to 





x N 


equal to the length in feet of the brake 
arm, and draw straight lines from the 
origin through the points. To find the 
horsepower developed for any particular 
brake, locate the number given for the 
3-foot arm brake at the given condi- 
tions. The ordinate at this point from 
the lower abscissa to the intersection with 
the line of the proper brake will give the 
horsepower required. An addition of an- 
other brake to the laboratory means only 
an addition of one more line to the dia- 
gram. 

Fig. 3 represents the outline of such a 
diagram including all possible conditions. 
The following example is indicated by 
dotted lines on the diagram: 


221 
Friction load on scale, pounds......84.5 
Speed of pulley, r.p.m...........840.0 
Length of brake arm, feet..........4.5 
The horsepower developed is indicated 
by the lower ordinate intersecting the 


line for the given length of arm, and 
reads 60.75 horsepower. It can easily be 
seen by inspection that the diagram af- 
fords a solution for any one of the four 
variables when the other three are given. 
It is now possible to follow through the 
set of curves given in Fig. 4 and see 
how they are combined to give the re- 
sults sought for. 

The system was used by the writer in 
computing the results of an experiment 
on a 3-inch Dayton centrifugal pump at 
the Armour Institute of Technology, and 
it worked out very satisfactorily. Be- 
sides saving a great deal of time it made 
it possible to complete the test and. de- 
termine several doubtful points on the 
subject, simply because an_ additional 
dozen of runs did not add much to the 
work. 

As the diagram was designed for a 3- 
inch centrifugal pump, and therefore all 
of it can be used for such a pump only, 
an alteration in the few curves, depending 
upon dimensions, will make it applicable 
for any pump. As drawn now it is divided 
into five sections marked 4, B, C, D and 
E, respectively. Sections 4A and D con- 
sist of single curves, some of them plotted 
from experimental data, and the others 
drawn after the methods given for Figs. 
1 and 2. Sections B, C and E were con- 
structed after the method given for the 
prony-brake diagram; B, for the solu- 
tion of pump horsepower from the com- 
puted quantity and total head; C, for the 
ratio of pump horsepower to motive 
horsepower delivered, also for the solu- 
tion of percentages in general; and the 
lowest section, E, is a provision for in- 
dicating the per cent. lost in slip when the 
pump is belt-driven. In fact section B 
alone is sufficient to answer the purpose 
of the other two But in such a 
case the subdivisions would have to read 
odd numbers, and the diagram would be 
too crowded. 

Each curve on the diagram is des- 
ignated and its purpose fully indicated. 
The method of combining those curves 
and reading the desired results will be 
best illustrated by following through a 
specific example computed for the fol- 
lowing conditions and indicated by dotted 
lines on the diagram: 

A 3-inch centrifugal 
driven by a 


also. 


pump was belt- 
10-horsepower motor, the 
respective pulleys on the motor and pump 
being 20 and 10 inches. The impeller 
has a diameter of 11% inches, the suc- 
tion pipe 4 inches standard and the dis- 
charge pipe 3 inches. The water de- 
livered was measured by passing through 
two weir notches, in parallel, one to 
inches marked A, the other 12 inches 
marked B. The suction head was in- 
dicated by a mercury manometer reading 





to 
to 
to 


in inches, and the delivery head by a pres- 


sure gage in pounds per square inch. 
The power input to the motor was 


measured by an ammeter and a voltmeter 


connected to the terminals of the ma- 
chine. 

DATA GIVEN FOR RUN 
Ammeter reading, amperes.......... 55 
Voltmeter reading, volts............ Ill 
WMEOLOL “SHEER. Toa. siicaie sree sac eis 650 
Pump shaft speed, r.p.m.........1250 
Discharge gage, lb. per sq. in...... 14.5 
Suction gage, in. of mercury........8.5 
Distance between gages, feet........ 1.5 
Head on weir «1, thousandths.......254 
Head on weir B, thousandths....... 232 
RESULTS REQUIRED FOR COM- 


PLETE ANALYSIS 
CAPACcIty 

Cubic feet per second on weir A. 
Cubic feet per second on weir B. 
Total quantity in cubic feet per second. 
Total quantity in gallons per minute. 
Total quantity in 100 pounds per hour. 
Velocity of water in inlet pipe. 
Velocity of water in discharge pipe. 
Peripheral velocity of impeller. 


HleEAps IN FEET OF WATER 
SN a or | a a feet. 
POGNVSEY NGAGE ccsieciedrccasanaaeses feet. 
TY Ce ee er ee feet. 
Inlet velocity equivalent head...... feet. 


Discharge velocity equivalent head. feet. 
Peripheral velocity equivalent head. feet. 


ote, 


PowWER 


Watts consumed from line (input). 

Horsepower delivered by motor (out- 
put). 

Per cent. left after belt slip. 

Net motive horsepower. 

Pump horsepower. 

Power rejected in discharge velocity. 
EFFICIENCY 


RATIOS AND 


Ratio of total head to peripheral velocity 
head, per cent. 

Ratio of suction head to total head, 
per cent. 

Ratio of rejected head to total head, 
per cent. 

Net efficiency of pump, per cent. 

These results follow along the dotted 
the diagram; the number in 
order, as given below, corresponding to 
each result is encircled near the point 
on the respective curve. 


lines on 


I. Cubic feet per second on weir A 
is given directly on its curve (Section 
A) by the abscissa corresponding to the 
head of 254, and reads 0.347 cubic foot. 

2. Same on weir B is given on its 
curve by the abscissa corresponding to 
the head of 232, and reads 0.301. 

3. Total discharge in cubic feet per 
second is the sum of these two abscissas, 
a and b, and reads 0.738 cubic foot. (The 
reason for scaling instead of simple ad- 
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dition is to have the sum at once located 
on the diagram). 

4 and 5. Gallons per minute and 100 
pounds per hour are given directly under 
the quantity on their respective scales, 
and read 332.1 and 1660.5 respectively. 
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6. Velocity of water in inlet pipe 
given by the ordinate of its curve c 
responding to the abscissa of the tot! 
quantity, and reads 8.4 feet per second. 

7. Velocity of water in discharge pipe 
is given by the ordinate of its curve 
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the same abscissa, and reads 14.4 feet per 
second. 

8 Suction head in feet of water is 
given by the ordinate corresponding to 
8.5 inches of mercury on the respective 
curve in Section B, and reads 9.6 feet 
of water. 

9g. Delivery head in feet of water is 
given by the ordinate corresponding to 
14.5 pounds per square inch on the re- 
spective curve in the same section, and 
reads 33.4 feet of water. 

10. The total head in feet of water 
is located on the diagram by adding the 
distance between gages, 1.5 feet, to the 
sum of the two ordinates c and d, being 
a total of 44.5 feet of water. 

i1. For pump horsepower follow the 
ordinate of the total head to the inter- 
section with the horsepower curve cor- 
responding to the total quantity, and read 
the abscissa 3.74 horsepower. 

12. Power from line is 
given by the intersection of the ammeter 


consumed 


and voltmeter readings (Section D), 
showing 5940 watts. 
13. Horsepower developed by motor 


is given by the abscissa corresponding 
to the watts ordinate on the 650 revolu- 
tions per minute motor curve. It reads 
6.42 horsepower. 

14. Per cent. left after slip is given in 
Section E by the ordinate from the shaft 
speed (1250) to the converging line from 
the reduced motor speed (650x2). It 
reads 96 per cent. 

15. To obtain net motive horsepower, 
follow the 96 per cent. ordinate in Section 
C to its intersection with the line con- 
verging from the developed horsepower, 
and read the abscissa 6.16 horsepower. 

16. Efficiency per cent. is given direct- 
ly by the percentage ordinate from the 
pump horsepower (3.74) to the converg- 
ing line of the net motive horsepower. 
It reads 60.7 per cent. 

17. Peripheral velocity of impeller is 
given by the ordinate of its curve (Sec- 


tions D and FE) corresponding to the 
pump shaft speed. It reads 60.6 feet per 
second. 


18. Head equivalent to peripheral 
velocity is given by the ordinate of its 
curve (Sections D and E) opposite the 
respective velocity, and reads 57.9 feet. 

19 and 20. Inlet and discharge velocity 
heads are given by the ordinates of the 
equivalent head curve at the respective 
velocities on the velocity curve, reading 
I.1 and 3.2 feet, respectively. 

21. Power rejected in discharge veloc- 
ity is given by the intersection of the 
horsepower curve from the total quan- 
tity with the discharge velocity equivalent 
head, and reads 0.28 horsepower. 

22. Ratio of total head to peripheral 
velocity head is given by the percentage 
ordinate (Section C) from 4.45 to the 
line converging from 5.79, the decimal 
point being shifted in both one place. 
It reads 76.7 per cent. 

23. Ratio of suction head to total head 


. 
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is given in the same way by the per- 
centage ordinate of 0.96 to the line con- 
verging from 4.45, reading 21.5 per cent. 

24. . Ratio of head to total 
head is given by the percentage ordinate 
of 0.32 to the line converging from 4.45, 
reading 7.2 

It is evident that the accuracy of the 
computations depends mostly upon the 
scale of the diagram. 


rejected 


per cent. 


In any case it is 
just as accurate as the ordinary slide rule. 
The only objection which can be made at 
first sight is that it is hardly worth while 
to construct a set of curves for one single 
Well, don’t do it unless you have a 
few cases to apply it for. But this dia- 
gram can hardly be limited to a single 
even if desired. 


case. 


The weir curves 
are always good for the same notches ; 
the horsepower curves are good for any 
pump, the limit being extended by shift- 
ing the decimal point, and the percentage 
curves are always good. Above all, the 
training acquired by combining a similar 
set of curves is more than enough to com- 
pensate the time spent on it, no matter 
how valuable that time may be. 


case, 





The Law of Mixed Vapors Applied 
to the Steam Plant 


By W. H. Booru 


The law as to the pressure exerted by 
two gases inclosed in a space is that the 
pressure will be the sum of the pressures 
exerted by each gas if separately inclosed, 
that is to say, that if a pound weight of 
oxygen exerts a pressure of 14 pounds per 
square inch when a given 
cylinder and if a pound of nitrogen exerts 
a pressure of 16 pounds when separately 
inclosed in the same vessel, then if both 
these gases be inclosed together the two 
pounds of mixed gas will have a pressure 
of 30 pounds per square inch. From this 
fact it may be argued that gases are not 
similar in constitution to light porous 
bodies, in the cavities of which other 
gases may be hidden away like so much 
sand poured in amongst a lot of round 
pebbles. The fact may be argued to add 
support to the kinetic theory of gases, 
which lays down that a gas is simply an 
aggregation of atoms possessed of violent 
automobile properties, that gas pressure is 
but the combined effect of the bombard- 
ment of these atoms upon the containing 
walls. It explains why gases diffuse and 
it explains many other peculiar matters 
connected with their behavior. 

Some gases can be thus mixed and will 
be found not to the above law. 
When such is the case the conclusion to be 
drawn is that they are not inactive toward 
each other, but that they combine and 
have combined by the simple process of 
mixing or they have so far come into 
closer relations as to indicate that they are 
ready to combine. Thus, ordinarily gases 


inclosed in 


obey 
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do not go into solution with each other in 
the same way that they and solid bodies 
pass into solution with water. Salt, for 
example, will disappear from sight if 
placed in water, but a cubic inch of salt 
may be added to 99 cubic inches of water 
and 100 cubic inches of salt water will 
not be cbtained. The reason is that in 
some way the atoms of salt have hidden 
themselves in the pores of the water. If 
it is assumed that all bodies are built up 
of numerous atoms or molecules, and that 
the molecules of a liquid are shaped like 
flat and rotate about a diametral 
line, then each molecule will occupy the 
space of a sphere of which the disk is 
simply an equatorial slice. It is clear that 
such a disk, when rotating and generating 
a spherical space, does not fill that spheri- 


disks 


cal space, but that on its flat faces it 
could carry a smaller molecule of. salt 
and continue to rotate inside the same 


spherical space. 

Many salt solutions deposit their dis 
solved salts at high temperatures. I do 
not know if any explanation has_ been 
put forward which satisfactorily explains 
why this is so, but it might be suggested 
that since heat adds mobility to molecules, 
it is possible that the molecules of the 
liquid begin to acquire some of the auto 
mobility they will fully when 
thoroughly gasefied by a continuance of 
heat application, and that being done in 
rapid movement to and fro the molecules 
of salt are rubbed off in the collisions. 
However, I am traveling into fields not of 
immediate interest in connection with the 
subject in hand. 


possess 


Dalton’s law of mixed gases does not 
hold good when there is present the liquid 
from which, say, one of the gases has been 
evolved. If water at a temperature of 202 
degrees Fahrenheit is present in a box 
which is otherwise empty, the vapor of 
that water will fill the box at a pressure 
of 12 pounds absolute per square inch. 
Assume the box to be full of air at atmos- 
pheric pressure of, in round numbers, 15 
pounds pressure. Close up the box tightly 
at a temperature of 202 degrees and intro- 
duce some also at 202 degrees 
Fahrenheit, through a small pipe. Now 
according to the appearance of the law of 
mixed gases, would that 
since the tension of water vapor at 202 
degrees Fahrenheit is only 12 pounds, no 
vapor would rise into the space above it 
occupied by air at 15 pounds, but this is 
not so. 


water, 


one suppose 


The water vapor would rise and 
as much water vapor would occupy each 
cubic foot of the space of the box as 


would have done so had no air been 
. 

present. The pressure would be 27 

pounds. The water must apparently send 


off into the space about it a definite quan 
tity of vapor per cubic foot, no matter 
whether that space be occupied by other 
gases or whether it be empty. This ap 


pears to show some difference from the 
law of mixed vapors, which would at first 
suppose 


thought lead one° to that the 
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forcing of air into a vessel containing 
water vapor would lead to the condensa- 
tion of some of the water vapor back 
again to water on the ground that the 
pressure of the vapor space was already 
higher than that of the water vapor at 202 
Fahrenheit, and therefore that 
there was no need for the water vapor to 
be present to the same extent. As Ran- 
above a_ liquid 
must contain a certain weight of the vapor 
of that liquid, no matter. what other gas 
be present, so that if this be so, the two 
mixed gases do after all obey Dalton’s 
law of mixed gases, and if this matter is 
clearly grasped, it will be a great help 
in understanding some things about steam 
boilers and condensers that have perhaps 
appeared a trifle puzzling. 


degrees 


kine puts it, the space 


Arr IN BolLers 


Let us take only two instances. The 
first shall be the case of the boiler newly 
started up from cold water. The fire is 
started and in due time the pointer of the 
pressure gage begins to move and finally 
stands at the working pressure. The en- 
gine is started and at once pressure falls 
off in a most remarkably quick manner. 
A usual explanation of this is that the 
water in the has not’ been 
thoroughly circulated and some of it is 
less hot than it should be. 


boiler 


The opening 


of the steam valve has caused a better 
circulation and has brought the colder 


water into movement and so cooled the 
remainder as to reduce the steam pres- 
sure. This explanation is sound; proba- 
bly it explains correctly a portion of the 
drop in pressure and is therefore credited 
with all the trouble. But the trouble will 
remain even with such boilers as are fired 
below and the water in which must be 
equally hot throughout. 

Let us, in the light of the law of mixed 
vapors, endeavor to find another solution. 
Suppose the working pressure to be 90 
pounds corresponding with a 
temperature of 320 degrees Fahrenheit, 
and the air to be imprisoned at a tempera- 
ture of 60 degrees Fahrenheit, or say 520 
degrees absolute. It is now heated to 320 
degrees Fahrenheit or 780 degrees abso- 
lute. Its pressure will no longer be 15 
pounds, but 


absolute, 





15 xX = 22 pounds, nearly. 


520 

Now 90 — 22 = 68, so that it may be 
concluded that since the air imprisoned 
in the boiler steam space has a pressure 
of 22 pounds, that of the water vapor must 
be 68 pounds. But the temperature of 
water at 68 pounds vapor pressure is only 
301 degrees Fahrenheit, and this must 
therefore be about the boiler temperature. 
Actually the boiler temperature will not 
be far from that corresponding with 69 
pounds pressure, or say 302 degrees 
Fahrenheit, for the air will not be 320 de- 
grees Fahrenheit, as first assumed, but 
only 302 degrees Fahrenheit, and its pres- 
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sure will be about 21 pounds, thus bring- 
ing up the total pressure to 90 pounds 
absolute. 

When the opening of the stop valve lets 
out the mixed vapor of air and steam 
and only steam now rises from the water 
to fill the space, the pressure naturally 
drops to that proper to the temperature, 
and we begin to learn that the steam en- 
gine is a heat engine working by virtue 
of heat, and that did we really mean to 
be scientific and accurate, we should not 
measure the pressure in a boiler as we 
do now, but we should employ a ther- 
mometer fixed in the steam space, mark 
this at the working temperature and only 
when we saw that the temperature was 
320 degrees should we open the stop valve, 
when we had a pressure of mixed vapors 
of 112 pounds, for the steam would be at 


oo and the air would be at 22 pounds. But 
right here we run against snags. We do 
not want to have a pressure of I12 


pounds in the boiler because the people 
at Hartford allow only 90 pounds. Nor 
do we care to employ a thermometer be- 
cause they are less apt to be mechanically 
durable than pressure gages. 
moreover, taught firemen that the 
first got up in a boiler filled 
cold is apt to be illusory, and he has got 
to know that if he opens the safety valve 
he can allow the imprisoned air to escape. 
But if this be not done he may find when 
he tries to start the engine that his boiler 
is still 20 degrees below starting tem- 
perature and he will have to fight for 
steam. Experience has taught him what 
to do, but unless he has learned some- 
thing of physical laws he does not know 
why he does it. 


Experience, 
has 
pressure 


INCREASING VACUUM IN CONDENSER 
Let a second example illustrative of the 
same phenomenon be taken. If no air be 
present, the of water must 
always correspond with the pressure of its 
vapor. 


temperature 


If a steam gage shows 20 pounds 
absolute pressure, which is 5.3 pounds of 
gage pressure, a thermometer will show 
228 degrees Fahrenheit. If not, then one 
or both of the instruments are wrong, or 
there is air present with the water vapor. 
It is not uncommon to see the gage on a 
condenser showing about 12 pounds vac- 
uum, or say 2.7 pounds absolute pressure, 
when the condenser discharge is only 100 
degrees Fahrenheit, a temperature that 
corresponds with less than one pound 
absolute pressure. What can be learned 
from this contradictory state of affairs? 
It can be determined from any table of the 
properties of saturated steam that the vac- 
uum corresponding with a temperature of 
100 degrees Fahrenheit is something bet- 
ter than 13.7 pounds, because the absolute 
pressure corresponding is less than one 
pound. There is an actual shortage of 
nearly two pounds of vacuum, or if the 
mean pressure throughout the stroke be 
40 pounds, there is a loss of not less than 
one-twentieth of the fuel, or 5 per cent. 


The vacuum ought closely to correspond 
with the temperature, and whenever such 
is not the case there must be air or other 
noncondensible gas present to cause the 
discrepancy. 

In most modern plants the water is used 
again and again, and is pretty well purged 
of its air. The fact that so much air is 
still to be found in the condenser would 
indicate that must be 
air leakages about the plant. 


there inlet 
Air may get 
in at bad pipe joints; it may creep in 
about low-pressure glands or it may get 


some 


through the porosities of cast-iron pipes, 
through the spongy metal about chaplets 
or in various other ways. 

Among men in charge of steam plants, 
especially when their training has been 
more electrical than mechanical, there is 
a tendency to look for a vacuum of 26 
inches, and if it is not there, to buzz the 
air pump round until it is there and to 
run a lot of unnecessary water through 
the condenser, already amply cold. Now 
if 26 inches of vacuum is the proper and 
desirable degree, then the condenser tem- 
perature should be 
Fahrenheit. 


about 120 degrees 
Let the engineer shut off the 
circulation until the air-pump discharge 
itself at 
and then 


shows 120 degrees Fahrenheit, 
the vacuum. The differ- 
ence from 26 inches will be due to air, 
and if great, it must be caused by leakage 
unless the air pump be ridiculously too 
small. 


note 


With any fairly proportioned air 
pump it should not be far different. If 
the air pump be of fair dimensions, or in 
any case, let the vacuum be improved by 
running the air pump as fast as possible. 
Then let it be quickly run at normal speed 
and the vacuum gage watched. If the 
vacuum falls off very slowly, this will tend 
to show that the air pump is too small. 
If, as more probably will be found to 
be the case, the vacuum quickly goes back 
again, the trouble is certainly due to air 
leakage, and the remedy is to stop this. 
The cure may be the use of softer and 
better rings in the joints of injection or 
exhaust pipes, or it may be a few gallons 
of paint for the pipes. A better packing 
for the spindles of valves on the exhaust 
system may be needed. 

The modern use of metallic piston and 
valve-rod packings is often responsible for 
air leakage at glands under low pressure. 
Metallic packing was chiefly intended for 
high temperatures, and is where 
high-pressure employed. But 
low-pressure cylinders are not hot, even 
if the first cylinder superheated 
steam, and some fibrous packing is a good 
thing on all low-pressure rods to stop the 
air leakage at such points. All this is 
borne upon by the law of mixed vapors. 
Every ounce of discrepancy between the 
things which are and those that should be 
in respect to vacuum is to be explained 
by this law, and it is no use trying to 
manufacture high vacua by means of too 
high an air-pump capacity, for the air 


used 
steam is 


uses 
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requires power to drive it and every 
ounce of vacuum pumped up costs 
than it is worth on this basis. 


pump 
extra 
more 

Generally, as regards air-pump capacity, 
it must be remembered that if the con- 
denser has a capacity of, say, 10 cubic 
feet and the pump takes 1 cubic foot, it 
will empty one-tenth of the air out of the 
condenser that at 100 
strokes per minute it will empty the con- 
denser ten times. If the condenser tem- 
perature is about 100 degrees Fahrenheit, 


every stroke, ‘so 


the pressure of the vapor is one pound, 
and if the vacuum is 12.7 there is a total 
absolute pressure of two pounds in the 
condenser, and the second pound is that 
of the air which is at one-fifteenth its nor- 
mal atmospheric Now, 
fifteenth of 100 nearly 7 
cubic feet. When running at 100 strokes 
per minute of 1 cubic foot per stroke, the 
out 100 


density. one- 


cubic feet is 


pump draws feet of air of one 
pound pressure, or say 7 cubic feet of free 
air. In this must 
therefore be a total leak of 7 cubic feet 
of free air per minute. Reduce this leak- 


age to one-half and there would now be 


such a case as there 


air in the condenser at one-half pound 
pressure and steam at one pound, or a 
total of 1% 
which of 

No amount of air-pump capacity could 
vacuum that 
proper to the temperature, for the water 


absolute pressure pounds, 


shows a vacuum 13.2 pounds. 


ever improve the beyond 
would give off vapor to fill the space. 

The vacuum of every system ought to 
and it 
should be possible to keep rods and pipes 


be tested at regular intervals, 
in such order that during an hour of stop- 
page not more than 15 per cent. of a high- 
class vacuum should leak off. It is quite 
usual in modern plants to put in some 
air pump, the ordi- 
nary air pump being fed with air that 
has been pushed up to it either by a steam 
jet or by an exhauster. similar the 
The addition of a 


kind of a second-stage 


to 
Beales gas exhauster. 
very small pressure additional to that in 
the main body of a condenser will feed the 
air to the second-stage air pump at a con- 
greater density. 
Thus, if only a fourth of a pound be 
added to an air pressure of one pound, 
the improved efficiency of the air pump 
will be 25 per cent., and the vacuum will 
be improved to or 12 per cent. at ordinary 


siderably proportionate 


condenser temperatures. 
A knowledge of the law of mixed 
vapors helps greatly to put us on our 


guard in respect to air-pump losses, for 
it is known thereby to what cause to look 
for faults, and foolish things are not done 
to improve a vacuum, the poverty of 
which is due to some other factor. In 
nine cases out of ten the trouble with poor 
vacua is leakage of air inward that might 
be prevented. One may take the paint 
pot to some men and they will not listen, 
because a paint pot and brush appear far 
too simple as remedies. These are men 
who want the river of Damascus to flow 
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through their condenser troubles. They 
are not satisfied with the insignificant 
stream of Jordan. To satisfy this crav- 
ing for something big in the way of cure, 
thousands of dollars may be spent where 
tens would suffice, and it is against such 
unnecessary expense that a little acquaint- 
ance with laws may 
put a man on his guard. 


natural sometimes 





The Relation of the Character of 


Coals to the Prevention of 
Smoke* 


By D. T. RANDALL 


The semibituminous and_ bituminous 
coals are the most extensively used of 
all the fuels for 
generating steam. Containing as they do 
a considerable quantity of volatile mat- 
ter which is given off when the coals are 


which are available 


heated in the furnace, it is difficult to 
burn them under boilers so as to secure 
perfect combustion and freedom from 


smoke. Specially designed furnaces and 
careful operation are required to get good 
results. 

The difference in the character of coals 
is only partly shown by the proximate 
analyses which are commonly used, but 
to one familiar with coals these analyses 
indicate in a general way the leading 
characteristics of the coals. 

To show the difference in fuels, Table 


1 has been prepared. 
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aid combustion, but in larger amount 
it retards the ignition of the gases an 
lowers the furnace temperature. It ma 
or may not increase the smoke, depend 
ing on the character of the fuel. 

The percentage of ash, and especiall 
the character of the ash, is of importan 
in connection with the 
Ash which is fusible and runs down ont 


smoke problem 


the grate bars may cause smoke by shut 
ting off the flow of air through the fuel 
and by increasing the poking which i; 
necessary to keep the grates free. Coals 
which clinker badly more at 
tention from the firemen and poking th: 
fire is a common cause of smoke. 

There is a great difference in 
of the 
under different furnace conditions 
different and 
stokers are adapted to handle coals which 
are burned with great difficulty on other 
equipment. 


require 


the be 
burned 
and in 


havior same coals when 


furnaces. Some grates 


The rate of burning per square foot of 
grate is often the deciding factor as to 
whether a given coal may be used or not. 
This is principally due to the higher tem 
peratures which with high 
rates of combustion, and the effect on the 
fusible portion of the ash of the coal. 
Investigations being made _ to 
determine the of the 
of representative coals as related to the 


are obtained 


are now 


characteristics ash 
clinker formed at various temperatures 
As far as smoke is concerned the vola 
tile matter is of the greatest importance. 
The quantity of volatile matter is not a 
true measure of the difficulty of burning 
a coal, but to one familiar with the vari- 
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TABLE 1. ANALYSES OF FUELS 

Anthracite Pocahontas Pittsburg Indiana 

Coke. Pea Coal. Coal. Coal. Coal. 
Moisture....... 1.67 4.75 | L.a9 2.48 | 9.62 
Volatile matter....... 2.82 2.90 17.24 38.74 36.14 
Fixed carbon..... 82.61 77.15 74.84 49.18 41.22 
Ye a rane a ee 9.90 15.20 | 6.80 ».60 13.02 
100.00 100.00 | 100.00 100.00 100.00 

| 

ee | er ey » 0.80 0.71 1.85 13 

B.t.u 12,206 11,886 14,530 13,172 11,122 

It will be noted that coals vary both ous coal fields it is of great assistance 


in their composition and in their heating 
values (B.t.u.), and in consequence they 
are more or valuable 
pending on these variations. 


less as fuel, de- 
Other things being equal, a fuel high 
in fixed carbon is more easily burned in 
furnace without 
smoke than those of 
Coke and anthracite 
are examples of this class of fuels. 
The of 


great importance except in cases in which 


a common loss of heat 


and without lower 


percentages. coals 


percentage of moisture is not 


the coal is naturally high in moisture, or 


in which the coal is very wet as a re- 


sult of washing or exposure to storms. 
Moisture in small to 


percentages seems 





*Read ot the Syracuse meeting of the In- 
ternational Association for the Prevention of 
Smoke, June 24 to 26, 1909. 


in choosing a suitable coal or in design- 
ing a furnace suited to the given coal. 
Investigations relating to the nature of 
volatile matter in representative 
have been carried on at the Government 
fuel-testing plant at the University of 
Ohio, and at the University of Illinois. 
The that the 
in the gases given off from coals may be 


coals 


results show differences 
due to the composition of the coal and to 


the temperature to which the coal is sub 


jected when placed in the furnace. The 
higher temperatures tend to distil the 
volatile matter more rapidly and drive off 
the heavy hydrocarbon in forms which 


are difficult to burn without smoke. 


Table 2 


gives some idea of the com- 


plicated relation between the temperatire 
of the coals in the furnace and the com- 
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positions 
burned. 


of the various gases to be 
Investigations of, this character 
are necessary to determine the char- 
acteristics of coals from each of the rép- 
resentative beds. 

The combustion of coke or other fuels 
high in fixed comparatively 
simple. The greater portion of the fuel 
is burned on the grate; the remainder in 
the form of gas burns at a short dis- 
tance above the bed of fuel. This may 
readily be observed on a fire of anthracite 
coal in which there is only a small per- 
centage of volatile matter. 


carbon is 
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burn rapidly and as a result some escape 
unburned and others are only partially 
burned, as shown by the heavy deposits 
of In properly designed furnaces 
the provided for 
large for coals giving off high percentages 
of volatile combustible. Even in such fur- 
naces the firing must be carefully done 
or at times enough air cannot be sup- 


soot. 


space combustion is 


plied to the gas, and smoke results for 
short periods. In most plants the time 
required for the gases to pass from the 
fuel bed to the top of the stack is be- 


tween 10 and 15 seconds. Assuming the 











TABLE 2. 


ABSOLUTE QUANTITIES OF SMOKING PRODUCTS IN TEN MINUTES’ 


HEATING AT DIFFERENT TEMPERATURES. 





Coal. 





CII 6 5.0.h.a. she tae OEe eas 6 0% eetres | 
ea bc) wi cdanea mtn bra a ee ae | 
CO eee eer ee 
| RE AS eee er ane Pee 
NS ii. 4 aeepeno wie EM ea wwles eins | 
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Temperature, Degrees C. 


| 





Smoking Products. 








Tar, 

Furnace. Coal. Per Cent. | C,H,—c.c. 
600 4.9 1 
600 6.8 51 
700 11.0 145 
700 545 7.8 24 
700 599 4.2 138 











*See paper by Porter and 


Ovitz in Journal of American Chemical Society, Vol. XXX. 








In burning bituminous coals, however, 
the difficulties are much 
the reasons given. The volatile 


greater and for 


from some coals is set free more readily 
than from others and with 
the nature of the volatile matter given off 
is such as to make it very difficult to se- 
cure complete combustion. Smoke is an 
indication of incomplete combustion and 
the problem of reducing the amount of 
smoke is important, not only from the 








to 
to 
N 


from an or- 
dinary furnace is shown very clearly by 
the results 


escaping unburned 


gases 


of tests made on house-heat- 
Table 
tained on two series of tests for the pur- 
fuel of 


several coals and briquets,* when burned 


ing boilers. 5 gives figures ob- 


pose of determining the values 


in a house-heating boiler. 
The furnace in which the results shown 
in Table 5 is 


were obtained suited 


low-volatile coals, 


best 
to coke, anthracite, or 
and, as will be seen, is not adapted for 
burning bituminous coals with good ef- 
ficiency, yet many furnaces having prac- 
tically the same features, such as a grate 
surrounded and a 
used 


by heating surface, 


small combustion chamber, are in 


power plants for burning high-volatile 
coals. 
Even with furnaces of improved de- 


sign it is difficult to charge the coal by 
hand-firing and secure smokeless combus- 
tion. This is due to the fast that a com- 
paratively large quantity of gas is liber- 
ated immediately after firing. At the same 


time the fuel bed has been thickened and 














TABLE 3. SHOWING RELATION OF 





Average per cent. of black smoke...... 0 | 
. oo | 
Average per cent. CO in flue gases...... 0.05 
Number of tests averaged............. 37 
| 


7.1 | 15.5 | 24.7 34.7 | 43.1 52.9 
0.11 0.11 | 0.14 0.21 0.33 0.35 
18 56 51 36 17 1 


1 





*See United States Geological Survey Bulletin 325, pages 101 and 167. 


standpoint of the smoke inspector, but 
also because of the losses in combustible 
gases such as carbon monoxide (CO) and 
hydrogen which escape with the smoke. 
Experiments several investigators 
have shown that whenever smoke is given 


by 


off there is also a considerable quan- 
tity of carbon monoxide gas and that as 
a tule this gas is accompanied by small 
percentages of hydrogen and_ hydrocar- 
bon compounds. 
combustible 


The losses due to these 
gases found in 
‘onnection with a‘smoky stack may vary 
between t and 10 per cent. of the fuel. 
When burning a bituminous coal, the 
volatile matter must be raised to a high 
temperature while mixed with a sufficient 
juantity of air and burned on its passage 
trom the fuel bed to the surfaces of the 
iler. In most boiler settings this dis- 
nce for combustion is very short and 
hen the gases strike the cold surfaces 
the boiler shell or tubes they cool be- 
w the temperature at which they will 


which are 





TABLE 5. 


THE RELATIO 





Number of Volatile Matter | 


Tests in the 

Averaged. | Combustible. |Ashin Dry Coal. 

4 18.30 8.00 

12 } 23.4 8.94 

7 | 34.70 13.27 

11 38.79 15.02 

16 1446 | 14.57 
velocity to be reasonably uniform = at 
different sections, it will be seen that 
the gases pass from the fuel bed to a 
distance of, say, 12 feet in one second. 


At the end of this period there is but 
little opportunity for the gases to burn. 
This will make clear the great importance 
of a sufficient air supply, properly dis- 
tributed, and an ample space above or 
back of the in which the 
may thoroughly mix and burn within con- 


grates gases 


siderably less than one second of time. 
That there is a loss due to the volatile 


N OF VOLATILE MATTER OF SMOKE AND 
UNCONSUMED GASES. 


| 





ee _ — — the air enters with more difficulty and 
TABLE 4. SHOWING RELATION BETWEEN CO IN FLUE GASES AND 
matter OTHER COMBUSTIBLE GASES.* 
. | ‘ 
some coals SMOKY. CLEAR. 
. c - : : : a - a ae }_ as a 
! 
UE ca crxacveccanel a ' , ra. | ; | 
ea re | On, | - = | ~ — | | Veen me 
Hand fired.......... | 10.95 | 3.00 | 0.70 | 3.23 8.15 | 0.0 | 0.0 | 0.0 
*See Manchester (England) Smoke Abatement Report. 
without being well distributed with re- 
SMOKE TO CO IN FLUE GASES. spect to the gases rising from the bed. 
prateties onan Minaiiietied With such a furnace the loss of combus- 


tible gases may be reduced to 5 per cent., 
or less, depending on the coal and the op- 
eration, 

It is because of the advantage in hav- 
the the 


a low tempera- 


gradually heated and 


from it at 


ing coal 


gases distilled 





| 
CO in Dry Flue 
Efficiency Black Smoke. Cases. 
60.56 18.2 0.44 
56.33 | 18.0 0.50 
54.11 | 22.8 O.55 
17.19 30.8 0.62 
17.19 32.9 0.74 
ture that a mechanical means of feeding 


the coal to the furnace is usually more 
successful in the prevention of smoke. 

A good furnace should permit the burn- 
ing of bituminous coal in sufficient quan- 
tities without loss of -escaping gases or 
the formation of smoke when the air sup- 
ply is about 50 per cent. in excess of the 
theoretical amount. 


It 


to approach 


has been found 


by 


this performance, 


experience that 


the coal 


*See United States Geological 
Ictin No. 366, 


Survey Bul- 
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must be fed regularly in small quan- 
tities, gradually heated if possible, and the 
air supply admitted in such a way as to 
thoroughly mix with the distilled gases. 
Furthermore the space for, burning the 
gases should be large and preferably en- 
closed in firebrick. 

A furnace suitable for certain coals 
may be entirely unsuited to other coals 
and it is only after a careful study of all 
the factors, such as power to be guar- 
anteed, size and kind of boiler to be used 
and the coals available, that an engineer 
can undertake to design a furnace which 
will be satisfactory and at the same time 
give good economy under operating con- 
ditions. 

Even after the best types of furnace 
are installed it is necessary to supervise 
the operation of the boiler plant closely 
in order to secure the best results. The 
proper drafts, the best thickness of fire 
for any given ‘coal when burned on grates 
at the rate required for the plant, and 
the best method for the removal of ash 
and clinkers to prevent loss of fuel into 
the ashpit are all factors in securing the 
highest economy. Failure to attend to 
these important details may easily cause 
a loss of as much as Io per cent. in the 
fuel fed to the furnaces. In conclusion: 

1—Even well designed furnaces may be 
expected to give off smoke if improperly 
operated, or under any of the following 
conditions : 


(a) When a new fire is built in a cold 
furnace. 
(b) When an excessive amount of 


coal is burned on the grate, making it 
difficult or impossible properly to mix the 
air with the gases and burn them in the 
furnace. 

(c) When the rate of combustion is 
suddenly changed, due to a change in 
demand for steam, for the same reasons 
as under (b). 

2—Smoke may be reduced and in most 
cases prevented. 

(d) By burning a fuel having a small 
amount of volatile matter. 

(e) By burning a bituminous coal in a 
specially designed furnace with more than 
ordinary care on the part of the fireman, 
under the supervision of a competent en- 
gineer. 





In discussing before the Engineers’ So- 
ciety of Western Pennsylvania, the prom- 
ising field for the steel oil derrick, R. B. 
Woodworth made mention of the fact that 
the total of wells drilled in 1907 in the 
United States for oil and gas was 22,765, 
apart from which there was a large num- 
ber of salt wells, artesian wells and other 
bores of great depth that made the year a 
notable one in deep drilling. 





In an acetylene-gas compressing plant, 
the job that is refused by the man who 
knows might be readily accepted by the 
man who doesn’t. 
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Waste by Careless Operation of 
Electric Elevators 





By C. M. RIPpPLey 


An electric passenger elevator driven by 
a 30-horsepower motor on a 220-volt cir- 
cuit is generally fused for 150 amperes. 
Assuming that it requires four seconds 
for the car to gain its maximum speed, 
and that electric service costs 10 cents per 
kilowatt-hour, the cost of merely start- 
ing the elevator will figure out as follows: 

150 X 220 X 4 = 132,000 watt-seconds ; 

132,000 — 3000 = 36.6 watt-hours or 
0.0366 kilowatt-hour ; 
0.0366 X 10 = 0.366 cent, or over a third 
of a cent. 

In a building with, let us say, one ele- 
vator, serving six floors continually for 
eight hours, this waste in power would be 
considerable if the operator had to make 
one unnecessary start on each trip, or two 
unnecessary starts for each round trip. 
If this car made 84,000 round trips in a 
year, the power waste would cost over 
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return to a floor after passing it, until 
it makes the next regular return trip. Of 
course this rule could not be enforced 
with propriety in such buildings as hotels 
and apartment houses, but even in such 
buildings, as in fact in all buildings, the 
operators should be instructed about the 
double loss which their carelessness will 
cause, and cautioned about making care- 
less stops which involve one or two extra 
starts per trip. 

In addition to the waste of power caused 
by unnecessary starts, there is the tre- 
mendous strain to which the apparatus 
and cables are subjected when the car is 
suddenly stopped on the down trip; there 
is also the liability of burning out arma- 
tures by hasty reversals. Most elevator 
controllers are designed now so that the 
current cannot be sent through the motor 
in the reverse direction until the arma- 
ture has ceased revolving. But there are 
many controllers still in use which are 
not so equipped, and motors operated with 
such controllers can easily be damaged 
by suddenly reversing the car switch be- 
fore the motor has stopped revolving. If 








OTIS ELEVATOR MOTOR DATA. 


















































RUNNING AMPERES. STARTING AMP. To Fuss Capacity. 
No. of ese Pause, 
R.P.M. m?P. Pound- 
Motor. feet 
220V. 500V. 220V 500V noon 220V. 500V. 
2 800 7.2 25.5 11 35 15.4 120 50 15 
24 800 10 34 14.7 45 19.8 140 50 25 
2 1000 10 34 14.7 45 19.8 120 50 25 
3 800 15 D1 22 60 26.5 240 75 50 
34 800 17.5 59 25.7 75 33 250 75 50 
4 800 20 68 29.5 100 44 330 100 50 
44 800 22 74 32.5 110 48 360 125 50 
+ 1050 25 85 36.7 110 48 330 125 50 
5 800 30 102 44.2 125 55 375 125 75 
54 800 30 102 44.2 135 60 375 150 75 
! 
$60. And if this average held good in an elevator operator reverses his switch 
buildings with ten elevators instead of to the “down” position before the motor 


one, with 24-hour service instead of 8- 
hour service, and with 20 stories instead 
of six stories, the loss would mount up 
to something over $3000! The wear and 
tear on switch contacts, controller con- 
tacts, controller magnets, commutator, 
armature, steel worm, gear or 
gears, thrust plates, ball bearings, arma- 
ture bearings, drum-shaft bearings, the 
car cables, the counterweight cables and 
the back-drum cables are all materially 
increased also by increased starting. 

The engineer is the one held responsible 
if the expenses for repairs of one build- 
ing average higher than that of another 
building of similar size and similar ser- 
vice. 


bronze 


Therefore, any unnecessary strains 
and wear will not only damage his repu- 
tation, owing to the resulting increased 
cost of operating expenses and repairs, but 
his attention will be diverted from the 
bigger problems of power-plant operation 
because of the added repairs which de- 
mand time and thought. 

In business buildings it is my opinion 
that each car should contain a sign an- 
nouncing that the car positively will not 


has fully ceased rotating in the “up” di- 
rection, the effective voltage at the arma- 
ture terminals will be practically the sum 
of the line voltage and the counter electro- 
motive force of the armature instead of 
the difference between the line voltage and 
the counter electromotive force, or almost 
twice the line voltage, with nothing to 
oppose it but the very low resistance of 
the armature winding and connections. 
This would result in a flow of an enor- 
mous current—sufficient to burn up the 
armature in short order—if the safety 
fuses did not melt promptly. 

In this connection—the starting and 
running currents—the accompanying tabl« 
of data for some of the standard Otis 
motors will be of interest. 





Coals which smoke badly give effi- 
ciencies 3 to 5 per cent. lower than coals 
burning with little smoke. 





Smoke prevention is possible. There are 
many types of furnaces and stokers that 
are operated smokelessly. 
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ingle Phase Induction Motor 


Characteristics of This Type of Machine, Where It Is Used and a Com- 
parison of the Various Methods of Starting, with Connection Diagrams 





BY 


Although the various types of single- 
phase motor have been developed to a 
high degree of perfection; few, if any, 
of this general class may be said to equal 
in performance either the polyphase in- 
duction or the direct-current shunt-wound 
motors. This is due to the fact that the 
single-phase motor can exert no torque 
when at rest, excepting, of course, the 
series type. To overcome this inherent 
defect, practically all single-phase motors 
contain some more or less intricate device 
to render the motor self-starting.. Most 
of these devices give only enough torque 
to start the motor light, and the load is 
picked up by some form of centrifugal 
clutch pulley after the motor has reached 
about half speed. It is in these auxiliary 
devices, rather than in the motor itself, 
that most single-phase motor troubles will 
be located. 

The largest field of usefulness for single- 


R. 
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FIG. 2. THE SHADING COIL 


phase motors will be found in towns and 
small cities, or in the residence portions 
of the large cities, where direct or poly- 
phase currents are seldom available, these 
districts usually being supplied with r1o- 
220-volt three-wire, or 220-volt two-wire 
Single-phase circuits. 

Single-phase motors may be_ broadly 
vided into three types; the induction 


. 





H. 


motor, which is adapted for constant 
speed service; the series motor, which is 
adapted for varying speed service, such as 
hoisting and railway work, and the re- 
pulsion motor, which possesses some of 
the characteristics of both of the 
types. 


other 


Single-phase motors of the induction 
type are similar in appearance and general 














FIG. I. A TYPE OF CLUTCH PULLEY 

construction to the familiar polyphase 
motor, and are obtainable either for hand- 
starting or self-starting. The hand-start- 
ing motor is made only in sizes of one- 
half horsepower and under. It starts with 
equal facility in either direction, and will 
pick up its full rated load, if the rotor 
is run up to a speed of about 300 revolu- 
tions per minute by a quick pull on the 
belt. This type of motor is obviously not 
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Winding 
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Starting 
Winding Feuer, 3... 
FIG. 3. SEPARATE WINDING FOR STARTING 
adapted for direct-connection or for fre- 
quent starting and stopping. Its principal 
advantages are low price and simplicity, 
its construction being identical with that 
of a three-phase squirrel-cage motor, with 
one terminal of the stator winding omit- 
ted when intended for use without a 
starter. 
All single-phase motors of the straight- 
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induction type are rendered self-starting 
by means of an auxiliary-starting winding 
in combination with some “phase-splitting” 
device which the current in one 
winding to lag behind that in the other 
winding. 


causes 


This sets up a weak, rotating, 
magnetic field, similar to that of a poly- 
phase motor, and the unloaded rotor starts 
and speeds up until about half speed is 
reached. At this speed the clutch pulley, 
one type of which is shown in Fig. 1, be- 
gins to pick up the load, and gradually 
takes hold until full speed is reached. 
One valuable feature possessed by these 
clutch pulleys is that an overload sufficient 
to slow down the motor will cause them 
to slip and prevent the motor from burn- 
ing out. 





< --To-Line—- 





Points A and B are Disconnected 


when Motor is up to Speed 
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FIG. 4. THREE-PHASE METHOD OF STARTING 


The simplest form of “phase-splitting” 
device is known as the “shading coil.” 
Its use,-however, is limited to fans and 
very small because of its 
starting torque and low efficiency caused 
by the continuous losses in the shading 
coils. Reference to Fig. 2 will show the 
construction, which consists of a heavy 
copper ring which surrounds about one- 


motors, poor 
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third to one-half of the pole tips. The 
shifting magnetic field is cut by these 
coils, and this induces in them a lagging 
current which produces a weak revolving 
field. 

Another means for phase splitting is 
found in those types of motor with two 
windings; one of which has a higher in- 
ductance than the other. This causes a 
sufficient phase displacement between the 
two windings to start the motor. The 


starting winding is cut out by a centrif- 
2 . 

















FIG. 5. GENERAL ELECTRIC MOTOR 
ugal arrangement when the 
motor attains full speed. The motors 
equipped with shading coils cannot be 
reversed, but those equipped with a start- 
ing winding may be reversed by inter- 
changing the leads to the starting coils. 
For starting the larger sizes of single- 
phase motor, one of the two methods 
shown diagramatically in Figs. 3 and 4 
is employed. In Fig. 3, two windings are 
shown, the main winding and an auxiliary 
winding for starting. A resistance is in- 
serted in the starting winding of the 
motor, which puts the current in that 
winding out of phase with that in the 
other winding, and the motor starts as an 
unsymmetrical 


governor 


machine. In 
Fig. 4 the motor is equipped with a sym- 
metrical three-phase 
minals, which are connected across the 
line, and the third connected to the junc- 
tion of a resistance and reactance in series. 
The resistance and reactance are cut out 
of circuit when the motor comes up to 
speed. 


two-phase 


winding, two. ter- 


substituted for the 
resistance in Fig. 4, the performance will 
be improved, and motor manu- 
facturers leave the condenser in circuit 
all the time, thereby improving both the 
power factor and the efficiency of the 
motor. 


If a condenser is 


some 


Fig. 5 shows a General Electric motor 
which is connected as shown by the dia- 
gram, Fig. 6. The condenser is located 
in the sub-base of the motor, and the 
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FIG. 6. WOUND ROTOR AND CONDENSER 
IN BASE 
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FIG. 7. EXTERNAL CONDENSER AND SQUIRREL- 
CAGE ROTOR 
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FIG. 8. WINDING OF UNEQUAL RESISTANCE 
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rotor has a three-phase “star” winding 
with resistance in circuit during the start- 
ing period. This resistance reduces the 
starting current taken by the motor, and 
is short-circuited by a switch actuated by 
a centrifugal governor after the motor 
comes up to speed. The construction of 
this motor is such that it is not readily 
reversible, but if reversed rotation is de- 
sired it may be accomplished by turning 
the rotor end for end with 
the stator. 


relation to 


In using motors of this type particular 
attention must be given to the clutch 
pulley, which will tend to pick up the load 
with a jerk unless kept in good order. 
This sudden picking up of the load will 
cause severe voltage fluctuations, and con- 
sequently much _ dissatisfaction among 
lighting customers on the circuit if not 
stopped. As no external starting ap- 
paratus is required, these motors can be 
started and stopped from a distance simply 
by opening and closing the line switch, 
and cannot be damaged even if the sup- 
ply is interrupted and turned on again 
without attracting the attendant’s notice. 

Fig. 8 is the diagram of connections for 
another type of single-phase motor with 
three windings. These windings are of 
unequal resistance, the two running wind 
ings, A and B being of about four times 
the resistance of the starting winding C. 
An oil-immersed drum switch with phase- 
splitting resistance is used with this motor. 
The drum contacts are shown shaded in 
the drawing. The motor windings, 4A an 
B are in series at starting and the wind- 
ing C is in series with the resistance. 


hay ® 




















FIG. Q. SQUIRREL-CAGE ROTOR AND 


WOUND THREE-PHASE 


STATOR 


When the starting drum is thrown to the 
running position, the windings A and PB 
are in parallel and C is cut out. 

The 
squirrel-cage type, and it is equipped wit! 
a clutch pulley of the same general type 
as described at the beginning of this article. 
The direction of rotation may. be reverse 


rotor of these motors is of th 


by reversing the terminals of the wind- 
ing C. As this type of motor cannot 
start when the switch is in the runnin 
position, an attendant should be at hand 
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in case the power is cut off, so that the 
motor will not be damaged when current 
is again turned on. 


Fig. 


9 


shows a 


motor 


which has a 
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THREE-LEAD STARTER 
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II. CONNECTIONS OF THREE-LEAD 


STARTER 
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MOTORS 
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stator wound 
The starters for this type of 
motor operate on the principle of splitting 
the phase by means of resistance and re- 


squirrel-cage rotor and a 
three-phase. 


actance coils, as described in the previous 
article. 
motor 


The starter is connected to the 
with either 
the three-lead starters being used mostly 
on the smaller sizes of motor. Fig. 10 
three-lead starter, and the in- 
ternal connections are shown in Fig. It. 
A motor equipped with a three-lead start- 
er may be reversed by interchanging any 
two of the three leads between the starter 
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three or six leads, 


shows a 
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FIG. 13. CONNECTIONS OF SIX-LEAD STARTER 
A six-lead starter of the 
type used on larger motors is shown in 
the 
connections for this starter, Fig. 


and the motor. 


diagram of 
13, will 
show the object of bringing all six of the 


Fig. 12. Reference to 


motor leads to the starter. 

At starting the motor is star connected, 
thus reducing the voltage impressed on 
the windings and cutting down the start 
When the starter is thrown 
to the running position the windings are 
connected in delta and the phase-splitting 
and out. The 
direction of rotation of motor equipped 


ing current. 


resistance reactance cut 


with six-lead starting boxes may be re- 


231 
versed by interchanging the leads 4 and 
B, Fig. 13, which through the 
switch base. As these motors cannot start 


extend 


with the starter in the running position, 
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FIG. 14. CONNECTIONS OF SELF-STARTER FOR 


SIX-LEAD MOTOR 
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EXTERNAL VIEW OF SELF-STARTER 
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the starter must be turned back to the 
“off” position if the power is temporarily 
cut off. 

A type of self-starter adapted for use 
with this type of motor has recently been 
developed, and by substituting one of these 
for the hand starter, a motor will start 
and stop automatically simply by opening 
and closing a switch, which may be done 
at a distance. When a self-starter is to 
be used with a six-lead motor, the leads 
must be joined in pairs, I-2, 3-4, 5-6, as 
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period and is automatically disconnected 
when the motor is up to speed. The low 
resistance winding is in circuit at all times 
and is the regular working winding of 
the motor. 

The rotor slots of these motors are 
skewed as shown in Fig. 17, which repre- 
sents the rotor used in the smaller sizes 
of motor. The rotors of the larger motors 
have a high resistance squirrel-cage wind- 
ing to limit the starting current and also 
a low resistance three-phase winding star- 
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Leaky Steam Pipe Joints and What 
Causes Them 


By WILLIAM F. FISCHER 


Leaky steam-pipe joints are a source of 
considerable annoyance around the power 
plant, not to mention the loss of time and 
the cost of repairing or repacking them 























FIG. 16. NEW TYPE OF MOTOR 
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FIG. 18. INTERIOR CONNECTIONS OF NEW 


MOTOR 


shown in Fig. 14. The external appearance 
of a self-starter of this type is shown in 
Fig. 15 and the type of clutch pulley used 
on the motors in Fig. 1. 

The motor shown in Fig. 16 has re- 
cently been placed on the market by the 
Westinghouse Electric & Manufacturing 
Company. The stator is equipped with 
two windings of unequal resistance. The 
winding having the higher resistance, of 
the two is used only during the starting 


Pic. 17: 


connected. There is no current in this 
latter winding during the starting period, 
it being cut in by a centrifugal switch as 
soon as the motor comes up to speed. 
The skewed slots in the rotor of this 
motor materially reduce the noise during 
operation, and prevent poor starting torque 
in certain rotor positions. 

The driving pulley is keyed directly to 
the rotor shaft, the clutch feature being 
incorporated in the rotor itself. When 
the motor is started the rotor revolves 
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SKEWED ARRANGEMENT OF ROTOR SLOTS 


It is necessary in many cases to shut down 
part of the steam line while making re- 
pairs or renewing gaskets, and this usually 
throws one or more machines out of ser- 
vice while doing so. In some cases the en- 
gineer may repack a leaky joint, mak- 
ing it absolutely steam-tight, and in a 
few days, or weeks, the joint is found to 
leak again as badly as before. In a case 
of this kind the engineer should try to 
find the cause and remedy it if possible 
before wasting any more time and money 
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Hydraulic Pumps 


RIGID 


freely on the shaft until about two-thirds 
of the full speed is reached, at which point 
the centrifugal clutch band B on the rotor, 
Fig. 17, grips the drum D keyed to 
shaft and gradually brings the load 


see 
the 
up to speed. The interior connections of 
this type of motor are illustrated in Fig. 
18. The direction of rotation may be 
reversed by interchanging the leads to the 
starting winding at the connectors shown 
at X. 


6’ Pump Header/ 
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ARRANGEMENT OF PIPING 


in renewing gaskets and shutting down 
for repairs 

Excessive vibration in a steam line may 
in time cause the joints to leak by work- 
ing the pipe threads loose, or by loosen- 
ing the bolts on a flanged joint. Spacing 
hangers too far apart is another cause. 
The weight of the pipe, fittings or valves 
impose a strain on the joints, putting the 
upper bolts in tension and straining the 
joint sufficiently to cause leakage. 

















Rintiweune's 














August I0, 1909. 


Unequal expansion and contraction at 
the joints is another cause of leakage. 
A rill of water flowing along the bottom 
of the pipe is necessarily many degrees 
cooler than the steam flowing directly 
above it. This water (due both to the 
condensation of steam in the pipes and to 
priming or foaming at the boilers) is a 
poor conductor of heat and may at times 
be found comparatively cool even though 
the steam coming in contact with it is 
at a very high temperature. The water 
in coming in contact with the bottom of 
the pipe tends to lower its temperature 
at that point, causing a slight contraction 
of the lower fiber of the material. This 
contraction or shortening of the fiber may 
be in some cases sufficient to cause the 
water to leak through at the joints by 
causing them to open slightly. The water 
of condensation cools as it collects and 
in turn helps to condense other steam 
coming in contact with it. In all cases 
this water should be drained off as fast 
as it forms and the pipe should be pitched 
in the direction of the flow to prevent its 
accumulation in any quantity. It is known 
that water will leak through a_ steam- 
tight joint. This might be accounted for 
by the fact that when the water has been 
drained off, or swept past the joint, the 
hot steam coming in contact with the 
bottom of the pipe quickly raises its 
temperature and causes the metal to ex- 
pand and close up the leak before the 
steam has much chance to escape. The 
fact that joints leak water only, 
and that this leakage occurs 
times, would seem to prove that the joint 
does not leak until some water is present. 

Probably nine-tenths of leaky 
joints, however, are due to poor design 
of the piping system and to careless 
erection. One of the most difficult prob- 
lems in the design of a system of steam 
piping is the proper provision for ex- 
pansion and contraction due to changes in 
temperature. Where a plant is operated 
during the day and shut down at night, 
or vice versa, the piping system is alter- 
nately heated and cooled, thus setting up 
expansion and contraction strains which 
tend to cause leakage at the joints. Where 
the plant is operated continuously, as in 
the larger stations, there is less danger of 
the leakage from this source. 

The sketch shows part of a system of 
steam piping in a manufacturing plant. 
The 12-inch main steam header is fed 
from four boiler leaders, steam being 
taken off from the header at each end to 
supply the engines. Running parallel to 
the main header is a 6-inch pump header, 
fed through the two 12x12x6-inch tees, 
two 9o-degree elbows and the two valves 
C and D. 
tion between the two headers. 

he pump header is sometimes shut 
down entirely by closing valves C and D 
While the 12-inch header is kept 
alive to feed the engines, feed pumps, 
.. in the plant. The joints in the 6-inch 


some 
only at 


these 


Note the short, rigid connec- 


main 
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pump header were found to leak so badly 
as to require constant attention. What 
caused this leakage? 

Referring again to the drawing, the pip- 
ing measured 150 feet at A and B when 
installed, say, at 70 degrees Fahrenheit. 
Assume all the valves to be open and 
the whole system in operation. Take the 
temperature of the steam to be 470 de- 
grees Fahrenheit, and the temperature of 
the surrounding air, 70 degrees Fahren- 
heit. This gives a rise in temperature of 
the pipe of 400 degrees. The coefficient 
of expansion of the metal in the pipe is 
0.000007, or in other words, for every 
degree Fahrenheit rise in temperature 
above the initial temperature of the pipe, 
a piece of pipe 1 inch long will expand 
0.000007 inch, or a length of 1 foot will 
expand, : 


12 X 0.000007 = 0.000084 inch. 


Then for a rise in temperature of 400 
degrees, 1 foot of the pipe will expand, 


400 X 0.000084 = 0.0336 inch, 


and 150 feet of the pipe will expand, 

150 X 0.00336 = 5.04 inches. 
Therefore dimensions 4 and B will be 150 
feet at a temperature of 70 
Fahrenheit and 150 feet 5 inches long at 
a temperature of 470 degrees. 

When the hydraulic pumps are out of 
service for the balance of the day and 
the pump header is shut down by closing 
valves C.and D while steam is carried in 
the main header, the cause of leaky joints 
is readily apparent. The air surrounding 
the pump header gradually condenses the 
steam in the 6-inch pipe and lowers the 
temperature of the pipe to practically 70 
degrees Fahrenheit. That portion of the 
pipe between valves C and D would then 
contract to its original length of 150 feet 
if free to do so. Steam is still on the 
main steam header, however, and the 6- 
inch pump header 
original length without bucking the main 
steam header. 

Knowing the area of the metal in a 
cross-section of the 6-inch pipe the magni- 


degrees 


cannot resume its 


tude of the stress produced may be ap- 
proximately determined as follows: 


Pos ¢¥ —#£) AC E, 
where 
P = Thrust, or force in pounds exerted 
by the pipe when expanding, or 
the pull when 
shrinking, 


contracting or 


T = Final temperature of the pipe, in 
degrees Fahrenheit heated 
(in this case 470 degrees.) 


when 


t= Initial temperature of pipe before 
heating (in this case 70 degrees), 

A= Area of metal square inches of a 
cross-section of the pipe, 


C = Coefficient 
metal in 
0.000007 ) , 

E= Modulus of elasticity of material 
in pipe (for this case 30,000,000). 


of expansion of the 


pipe (for this case 


The area of metal in the cross-section of 
a 6-inch extra-heavy pipe is usually given 
as 8.5 square inches. 
valves in the formula, 


Substituting these 


P = (470 — 70) X 8&5 X 0.000007 X 
30,000,000 = 714,000 


pounds tension in the 6-inch pump header. 

The stress per square inch of area, on 

the material in the pipe is, 
P____714,000 


*; 


pounds per square inch. The stress per 
inch on the material at the threaded por- 
tion of the pipe would be even greater 
than the above as the area of the metal 
is reduced by threading. 


These calculations give results close 
enough to form some idea of the cause 
of leakage in this and similar cases. The 


pump header should have been provided 
with a flexible expansion bend of long 
shown in the 
avoided wherever pos- 


The arrangement 
sketch should be 
sible, or else steam should be kept on both 


radius. 


headers while the plant is in service. 

The disastrous effects of expansion and 
contraction is frequently overlooked when 
designing the piping system, and if the en- 
gineer finds his pipe joints leaking ex- 
cessively, the case might be found from 
some such condition as the above. Oc- 
casionally a boiler header is found run- 
ning directly over the boiler nozzles and 
a short, stiff connection made between 
each nozzle and the header. This is a poor 
design inasmuch as when the header ex- 
ends are 
pushed violently outward, thus straining 
the joints, loosening or cracking the boil- 


pands the boilers nearest the 


er setting and causing air leaks which 
lower the furnace efficiency by cooling off 
the hot from the furnace. In a 


carefully designed system of piping, con- 


gases 


nections are always made between the 
boiler nozzles and main header through 
flexible bends of long radius, and very 
little if any of the above trouble is ex- 
perienced. 

After seeing the way some pipe jobs 
are put in, one often wonders how they 
ever hold together long enough to be- 
come old in service. They seem to do 
so, however, but usually at the expense 
of the engineer who is continually tinker- 
ing at the joints in order to keep them 
tight. In letting out a contract for the 
pipe wotk in a power plant, large or 
small, one should be careful to choose a 
with this 
class of work, and one who is reliable, 
as much of the piping may be installed 


without drawings to work from. 


contractor having experience 
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WE PAY FOR USEFUL 


Engine Room Improvements 


In a certain engine room the gravity 
system of oiling had been installed, with 
sight feeds and reserve the 
bearings. Any engineer accustomed to 
the drip cups feels a certain uneasiness 
concerning this system, for he has been 


cups near 


used to cast his eye over the engine and 
tell at a glance whether the oil cups were 
With the 


he is obliged to go around to the bear- 


feeding properly. sight feed 
ings and observe the feed at close range, 
and this he will do oftener than is really 
necessary. The engineer of this particu- 
lar plant had been caught once, some for- 
eign substance having clogged the feed to 
that member had _ be- 
come uncomfortably warm. He confided 
to the writer that he much preferred the 


drip cups, as he felt more secure with 


the eccentric, and 


them, and being more or less responsible 
for the introduction of the system in the 
plant, it was “up to me” to devise some 
means which would give the engineer con- 
fidence in the new He 
obliged to do quite a little millwork at the 
bench in the engine room, and sometimes 
he would be absent an hour or niore at 
a time. 


system, Was 


The change in the oiling system finally 
adopted, and shown in Fig. 
the 
every corner of the engine 


I, allows the 
from 
room. 


almost 
There 
is no danger of the oil overflowing and 


engineer to see cups 


creating a mess, as it often does when 
the oil flows into cups on the bearings. 
The system is now wired to give alarm 
in case of stoppage anywhere in, the line, 
and the pipes are full of oil from the top 
cups to the sight feeds, so that in case of 
shortage after the alarm bell rings there 
Last, and not 
least, the new arrangement is quite an 


is considerable reserve oil. 


ornament to the engine room if well made 
and kept polished. 
follows: 

In Fig. 1 


A short description 


Al indicates the old oil cups 
out of which the sight-feed needle valves 
and casings have been removed. The top 
are held by three small bolts 
placed in the form of an equilateral tri- 
angle: When the feed cocks B are turned 
on, the oil fills the pipes and eventually 
fills the cups 


covers 


land the pipes above them. 
At C are the gage glasses on which are 
scribed a thin circumferential line, the 
purpose of which is to facilitate the regu- 
lation of the oil by the proper opening of 


the cocks B. A further means of accurate 
adjustment is obtained by the use of the 
overflow cocks D. Under circum- 
the rise above the line 
on the gage glasses, so that the cocks B 
enust be set when the bottom tanks of the 


no 


stances must oil 


oiling system have been pumped out. In 
one of the old oil cups A will be seen a 
small float, attached to a wooden stem 
which supports the light copper clippings 
i, made out of the fine leaves of an old 
copper collector-ring brush. When the oil 
of the clippings will 
complete the circuit the 
opposite sides of F F, 


is out cups these 
broken 


the 


between 
bars 


copper 


IDEAS 


sight feeds on the engine bearings are 
plugged up. If necessary, this whole sys- 
tem may be cut out by closing the cocks 
M. The tank pressure will then be di- 
rectly on the sight feeds. The main and 
outboard bearings are oiled by an inde- 
pendent reservoir. 

Recently, there was installed in the mill 
a large scouring machine which consumes 
considerable power. Every time this ma 
chine is started, which is from three: to 
six times an hour when it is in service, 
the engine, already well loaded, slows 
down to such an extent that it has be- 
come necessary to hook up the governor 
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FIG. T.. NEW 
Thus should the oil supply stop from any 
cause and the oil disappear from any one 
of the oil cups, an alarm is rung while 
there is still considerable reserve oil. 
Again should there be a blockage at the 
sight feeds on the engine bearings, then 
the oil will rise in the top oil cup of that 
particular bearing. fill the gage glass C 
and overflow through the pipes G which 
connect with the pipe H and lead to the cup 
K. This cup is held by a light spring of suffi- 
cient strength to support it when empty, 
but not when half full of oil. This cup then 
descends and completes the circuit be- 
tween the wires L when any of the 


ARRANGE MENT 


Power, N.} 


OF OILING SYSTEM 


to prevent a shutdown, and it also became 
absolutely necessary to rig up some device 
to stop the engine should the governor 


belt break. 
in Fig. 2 


The device adopted is shown 
and consists of the usual idler 
riding. the belt, and the 3-inch rod ) 
attached to cranks E near the steam latch 
When the belt 
breaks the idler will fall and the forked 
end 


hook of the valve gear. 


A of the rod B, which is in one piece 
and pivoted at C, pulls the tripping rod 
D toward the engine shaft. This causes 
the small under the 


castings F to get 


nose of the steam hooks, preventing the 
from catching the valve cranks and ope: 
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ing the valves. A small wheel G, with a 
notch filed in it, and a pawl are used to 
overcome the tension of the spring H when 
the rod D is tripped by hand. It is pro- 
posed in the near future to rig an elec- 
tric-tripping device to this rod, so that 
the engine can either be wholly stopped 
in case of emergency or run at any de- 
sired speed, and controlled from any part 
of the mill. The variable speed will be 
obtained by tripping the rod D by means 
of a solenoid. Thus, while the stopping 
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12> X 0.7854 = 113 4 
square inches, and this equals 
113 X 130 = 14,690 
pounds. The back pressure in the low- 
pressure cylinder is 5 pounds absolute, so 

that 

a 5 = 2 
pounds, the effective initial pressure in 
that cylinder. The difference in piston 
areas is the effective low-pressure area, 
and is 
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FIG. 2. SAFETY STOP 


switch is thrown in anywhere in the mill 
the valve cranks will not hook on. When 
the switch is pulled out, the spring H will 
cause the rod to assume its normal posi- 
tion, removing F from under the nose 
of the steam hooks, and the valves will 
open. By alternately throwing in and out 
any of the emergency switches any speed 
can be maintained. This arrangement 
should prove convenient when putting on 
heavy belts or taking off small belts 
which have wound round the shaft, as 
the speed can be controlled from where 
the work is being done. 
R. O. RIcHARDS. 
Framingham, Mass. 





Maximum Bearing Pressure in 
Compound Engines 


In response to the invitation in the 
editorial (June 29), “What is the Maxi- 
mum Bearing Pressure in Compound En- 
gines?” I offer the following as one way 
to reach the solution: 

Let us assume a 12x24x 30-inch tandem 
compound condensing engine ; initial pres- 
sure in the high-pressure cylinder, 150 
pounds per square inch, or 165 pounds 
absolute; receiver pressure, 20 pounds 
gage, or 35 pounds absolute per square 
inch, which will also be the back pres- 
ure acting on the high-pressure piston; 
he back pressure absolute in the low-pres- 
ure cylinder, 5 pounds per square inch. 

The effective initial pressure per square 
‘ich in the high-pressure cylinder will be 

165 — 35 = 130 
uunds, this acting upon the area of the 
iigh-pressure piston, which is 
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ATTACHED TO ENGINE 


24° X 0.7854 113 = 339 
square inches, and 
230 X 30: == 10,170 

pounds, the total effective initial pres- 
sure acting upon the low-pressure piston. 
As 14,690 pounds was found for the high- 
pressure, then the sum of the two is the 
total initial pressure on the engine pistons, 
or, 


14,690 + 10,170 = 24,860 


to 
w 
vi 


pound was found to be 24,8600, so that a 
difference of 
72,320 24,800 47,400 
pounds exists, against the single-cylinder 
engine. This would mean bearings of 
greater extent for the single-cylinder en- 
gine, all else being equal, and as under 
the assumptions made, 
Cuartes J. MASON, 
Scranton, Penn. 


Friction Due to Tight Stuffing 


Boxes 





The friction due to tight stuffing boxes 
is illustrated in the drawing shown here- 
with. 

The adhesive feature of modern fibrous 
packing, when compressed in stuffing box- 
es, is hardly realized by many. I did rot 
myself until I experimented on an engine. 
I disconnected the piston from the eress- 
head as shown, and added weights to th« 
cord attached to the piston. Without any 
compression of the packing the piston 
could be drawn in or out with one hand 
with ease, but by screwing up the gland 
to what might be called rather tight, but 
no tighter than found in many steam 
plants where, instead of renewing old 
packing the engineer will screw up the 
gland. 

The retarding effect required that a 
weight of 653 pounds was required to 
move the piston rod through the gland. 
After taking off the weights and putting 
a low-pressure steam gage on the in- 
dicator pipe, as shown, it required 34 
pounds of steam to move the piston at the 
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pounds, the total initial pressure on the 
engine “as a whole. 

If a simple condensing engine were 
used, instead of the tandem compound, 
same range of expansion, same _ initial 
pressure per square inch, same 5 pounds 
absolute back pressure, and the cylinder 
were the same as that of the low-pres- 
sure, then there would be 

165 — 5 = 160 
pounds effective initial pressure per square 
inch. The area is, as before, 452 square 
inches, aod 
452 X 160 = 72,320 
pounds total initial pressure acting upon 
the piston. That for the tandem com- 


} on 
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FRICTION DUE TO TIGHT STUFFING BOXES 


rate of 6 feet per minute. This 314 pounds 
is mean effective pressure, because it 
is applied constantly. The piston has an 
area of 201 square inches, and 201x3!'4 

653 pounds, and a piston rod 25¢ inches 
in diameter. 

By this we learn that it is economy to 
renew packings rather than compress the 
gland too much. 

A. C. WaALproN. 

Lynn, Mass. 
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Firing Boilers 





My opinion is that Mr. White under- 
stands handling slack coal, but each case 
has an individuality of*its own. 

It has been my experience that bitu- 
minous slack coal requires more skill to 
obtain the same results than lump coal 
does. Slack has a tendency to bake over, 
especially if the fires are heavy and the 
boilers working below their capacity. It 
will also be more difficult to hold steam up 
than with a hot, thin fire and good load; 
the draft will stronger 
than for a coarse coal. 

When firing slack coal, sprinkle it very 
evenly and thin, and on one side at a time. 
In this way one side of the fire is always 
bright and the hydrocarbon driven off 
when the coal is first thrown on is 
ignited as it passes over the intense heat 
of the incandescent coal on the other half 
of the furnace. 

If the boiler is heavily loaded and a 
charge of coal is thrown over the entire 
grate surface, the temperature of the fire 
is reduced, and the steam pressure will 
often drop 5 or 6 pounds before it starts 
to come up. 

The slice bar or any other tool should 
not be used more often than is absolutely 
necessary, especially if the load is heavy 
and the boilers are crowded. When the 
bar is used, it should be worked back 
and forth on the grates and twisted up 
edgewise, just enough to break the fuel 
bed, and care must be taken to keep the 
fire from burning in holes. 

It is very seldom that two different 
kinds of coal can be fired in exactly the 


also have to be 


same manner, and whenever the coal is 
changed it takes some time for the fire- 
man to get the best results out of it. 
The length of time a fire will go without 
cleaning depends on whether the boilers 
are overloaded or run day and night. On 
a 24-hour run the fires should be cleaned 
about every eight hours, but if the load 
is off or very light at 6 and 12 o'clock, I 
should clean every six hours. I see no 
Treason why two men cannot clean and 
re-coal 100 square feet of grate surface 
in I5 minutes. 

In the June 8 number, W. Bowden in- 
timates that he opens the fire door three 
times for each time he fires, and with his 
kind of a fire it is ten chances to one that 
the cold air will work through the back 
of the fire near the bridgewall, for, as he 
states, “the draft goes through the thinnest 
part of the fire.” My idea is to put the 
coal where it is wanted, leave it alone, and 
fire cach side alternately at intervals of a 
very few minutes, using only a very little 
coal at a time; then there will be no need 
of using the slice bar during the first two 
hours, if the slack is fairly good, and not 
oftener than once an hour after that, if 
it is used right. 

J. C. Hawkins. 

Elyria, O. 
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Boiler Efficiency 


In reference to the inquiry of E. W. 
Jackson, regarding the difference in eff- 
ciency of his two boiler furnaces, as de- 
scribed in the July 29 issue, I believe the 
trouble with his No. 2 furnace is due to 
the lack of combustion space. 

In order to burn the gases given off by 
the coal, it is necessary that they be sup- 
plied with a proper amount of air, and 
that there be ample space for this air 
and the gases to mix and completely burn 
before coming in contact with the com- 
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the combustion takes place almost entirely 
above the fuel bed, and it can, therefore, 
be seen that lack of space will prevent 
complete ignition, and consequently the 
gases pass off unburned. Carrying a thin 
fire will no doubt considerably improve 
his conditions. 
T. A; Lasgs. 


Quincy, Mass. 





Keeping Power Plant Records 


While visiting a steam plant recently, I 
was struck with the convenient, thorough 
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In this fur- 
nace, if he carries a very heavy fire there 
will be very little space above the fuel 
bed for the proper mixing of the air 
and gases, and the gases being in such 
contact with the cool boiler shell 
their temperature will be reduced suffi- 
ciently to prevent complete combustion. 
In the No. 1 furnace there is 
more space, which makes a very appreci- 
able difference in a combustion chamber. 

Being located in Illinois, he is probably 
Illinois which is rich in 
matter, and with a gaseous coal 


paratively cool boiler surface. 


close 


12 inches 


burning coal, 


gaseous 
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and simple manner of keeping the records 
for a plant of that size. 

Fig. 1 the kilowatt-hours gen 
erated, and cubic feet of air delivered by 
This card 
is given to the superintendent each morn 


ing. 


shows 


the compressors for 24 hours. 


Fig. 2 is filled out by the fireman in the 
boiler room and is handed to the chief 


engineer each morning, from which th: 
data are transferred by him to the she« 
shown in Fig. 3, which also shows th 
total record of performance of each unit 
for the 24 hours. 








' 
‘ 
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The report sheet, Fig. 4, is the total 
record of everything for the month and 
shows to a nicety what has happened, and 
is being done. 

E. A. JEANSON. 

Milwaukee, Wis. 





Transposing Formulas 


George W. Richardso:’s article in the 
July 13 number of Power AND THE EN- 
GINEER is interesting and his method of 
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the same kind until he becomes thorough- 
ly familar with them, asking himself at 
each operation if he has made any of 
easily made mistakes, until it be- 
comes a part of his method of solution 
to look out for such things. 


those 


Care in such matters is all that can be 
suggested in the working of the problems 
of what the arithmetics might call Case I, 
that is, to find the horsepower when P, L, 
A and WN are given, using the formula, 

Ra Te 
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transposing formulas quite ingenious. He 
speaks of the liability of engineers to 
make the error of using the number of 
revolutions instead of strokes for N. 
Probably many of them are so occupied, 
when working on a problem, with the part 
which they think is difficult, that they give 
the simpler part little thought, and the 
number of revolutions being given in the 
problem, they naturally take the figures 
into their operations just as given. 
About the only way a person can avoid 
uch blunders is by working problems of 
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But if one is required to find the value 
of P, L, A, or N, it seems to me that 
confusion might arise from an attempt to 
transpose this formula, and for my part 
the solution of this equation for any of its 
unknown quantities is 
transposition than with it. 
The equation merely means that the 
horsepower is equal to the product of the 
pressure, length of stroke, area of piston 
and number of strokes per minute, divided 
by 33,000. Then if any one of the numbers 
for P, L, A or N is required, having all 


simpler without 


237 


the other numbers which are represented 
in the formula by letters, it is only neces- 
sary to multiply together the three given 
numbers of the second term of the equa- 
tion and divide the product by 33,000. 
The quotient, if multiplied by the required 
number, is equal to the horsepower. 
Therefore, having the horsepower as the 
product of several factors, and the pro- 
duct of all these factors except one, we 
obtain the required factor by dividing the 
horsepower by the product of those given. 

To illustrate: What must the mean ef- 
fective pressure be for an engine of 24- 
inch stroke, 200 square inches piston 
area and making 150 revolutions per min- 
ute, to generate 291 horsepower? 


Substituting the known values in the 





formula, 
: 1 = 2X2 X 200 X 300, 
29 33,000 
P X 120,000 
291 = —s 
33,000 
291 rx she: 
P= a = 80. 
3-03 


The value of any of the letters P, L, A or 
N can be determined in this way, and it 
is unnecessary to give an example here of 
each, the process being exactly the same 
for any of them. The same principle may 
be used and the operation simplified by 
clearing the fractions, al- 
though this method has the slight disad- 
vantage of giving larger numbers to work 
with. As an illustration, the above prob- 
lem will be solved for 4, all the other 
quantities being given. 

_ 80 X 2X A X 300 

~ 33,000 , 
Multiplying both terms of 
by 33,000 gives 


equation of 


291 





the equation 


9,603,000 == 48,000 & .1; 
9,603,000 __ 


48,000 


A= 200. 


The disadvantage of larger numbers is 
offset when one number in each term ends 
in several ciphers, an equal number of 
which may be cancelled on each side. 

My purpose in writing this letter is 
not to criticise Mr. Richardson, but to 
suggest the simplest possible way to solve 
the inverse problems relating to the horse- 
power of engines, yet I would like to 
call his attention to the fact that 

PLAN 
HP. Xx 33,000 


cannot equal zero, which he states re- 
peatedly, but must in all cases equal one, 
although I concede his right to use zero 
on the scales to show that the problem is 
solved and nothing is required of it, if 
he wishes to do so. 
FRANK L. WALLIs. 

Des Moines, Towa. 
[There number of crit- 
icisms on this article and not all were 
inclined to be as tolerant of Mr. Richard- 
son’s analogy as the above letter. It is 


have been a 
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clearly evident to anyone at all familiar 
with mathematics that 5 — 5 = 13 and that 
the expression 
PLAN Wea 

H.P. 33,000 

does not equal zero, as given in the article, 
should be 
borne in mind, however, that Mr. Richard- 


but should also equal one. It 


son adopted the pan scale as his analogy, 


and to make his analogy good used the 


term zero instead of for when a 


is in balance, 
the weight on one side must equal that 


one, 
scale of the type illustrated 


on the other, and there would be no de- 
flection of the pointer. In other words, 
the pointer would be at the zero point of 
the With this Mr. 
Richardson used the term zero instead of 
one, and while this is not mathematically 
for the 


scale. idea in view 


correct, it was allowed to pass 


sake of the analogy—EnirTors. | 





Return Tubular Boiler Setting 


In reply to E. W. Jackson's letter, “Re- 
turn Tubular Boiler Setting,” in the June 
29 number, page 1101, where he inquires 
why the furnace in his Fig. 1, the grates 
of which are 3 feet from the shell, burns 
coal with better results than can be ob- 


tained with the furnace shown in his 
Fig. 2, which has only 2 feet from the 
shell to the grates, the reason, I be- 


room in the 
first instance for the gases to mingle with 
the heated air and become ignited before 


lieve, is that there is more 


they strike the cooler surtace of the 
boiler. The bridgewall, being horizontal, 
is also a help to good combustion. The 


the boiler will be 
large, and the flame will pass on each 


area on each side of 
side, thereby keeping a higher tempera- 
ture the full length of the boiler. With 
a_ shallow the flame impinges 
on the cooler shell and therefore impairs 
the the 
boiler plate being much lower than the 
tlame 


furnace, 


combustion, as temperature of 
tends to retard the combustion of 
the inflammable gases which rise from the 
fuel; as a general thing a deep furnace is 
favorable for complete combustion. 

The boiler 
mainly depends upon the efficiency of its 
heating surface. The communi- 
cated to the transmitting surface in two 
ways, by radiation and by contact, 
from different hot 
in the furnace, the solid incandescent fuel, 
the flame and the hot produced 
by combustion. The heat radiated from 
the solid bed of fuel is greater than from 
the flame and that from the flame greater 
than from contact of the flame on the 
boiler. 

By -arcful firing, and admitting a suffi- 
cient quantity of air directly to the hydro- 
carbons, nearly any kind of soft coal can 
be burned without smoke, if there is from 
25 to 30 inches of space above the bed 
of fuel and the bottom of the boiler shell. 

By admitting air through a few ™%-inch 


evaporative power of a 


heat is 


and 


two or three masses 


gases 
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holes drilled in the fire door, the air in 
through will strike the red-hot 
lining, and become as hot as the rases in 
the but care should be taken 
and not let in too much air. 

Joun Coox. 


going 


furnaces, 


Springfield, Tl. 





Air Washing and Brazing Generator 


This air washer and generator is con- 
pipe and. fittings. 
Take a piece of 4-inch pipe, 4 feet 6 inches 
long, and tap itt in four places, for air 


structed of common 


and water feed combined, air discharge, 







16" Discharge__ 
Air Line 


%' City Water | 
Feed 
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% Atmospheric Line 
to prevent Siphonage 
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AIR GENERATOR 


FOR 


BRAZING 


water discharge and drain to clean out. 


The air supply is 8 inches long, and 4 
inches internal diameter. The water 
storage is 3 feet’ 10 inches long and 4 


inches internal diameter. The water dis- 
charge or overflow is of t-inch pipe. The 
line to the atmosphere to prevent siphon- 
ing is 3¢-inch. The blowoff is of 1-inch 
pipe. The city water feed pipe is 34 inch 
in diameter, 
I-inch pipe. 


and the suction for air is of 


The city water runs to a tapered nipple 
which is screwed past the center of the 
tee and discharges into a ™%-inch nipple. 
Doing so forces the air out and the at- 
mospheric pressure forces itself into the 
T-inch suction pipe and mixes with the 
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water. When it discharges into the stor- 
age tank, it separates itself from the 
water and leaves the impurities in the 


water, and the air is washed. 
The air washer and generator is used 
for chemists’ laboratory or for brazing. 
E. H. MaArzo.r. 
Bellaire, Ohio. 





The Twelve Hour Shift 


The editorial, “The Twelve Hour 
Shift,” ought to touch the heart of every 
power-station engineer, and let us hope 
not a few of the owners. Engineers have 
to work too many hours for the good of 
their own health and the safety of the 
plants they handle. 

Eight is long enough for any 
engineer to work, and the writer would 
like to see a national law passed that 
would prevent any engineer from working 
over eight hours, at least on the night 
run. 

There 


hours 


idea 
among many as to the work an engineer 


seems to be an erroneous 


performs. They think that because he 
is not swinging a sledge hammer, or 


using the pick and shovel, he is hav- 
ing a “snap,” while as a matter of fact 
eight hours in a power station .will take 
more out of a man than twelve hours on 
the farm. 

The average engineer will perform more 
work in eight hours than in ten, and when 
it comes to the question of safety, there 
is nO comparison. 

Then there is another question. The 
wages paid to engineers in charge of a 
watch is by far too small; and how about 
the assistant? Are they getting all that 
belongs to them? We intrust the care 
of lives and many thousands of dollars 
worth of property to them; they must be 
masters of we de- 
are not 
willing to give them the pay of any other 
mechanic. 

The brick and steamfitter get 
$4 a day, the carpenter $3.50, and no 
fault is found. 


trades and 
mand overtime of them, yet we 


several 


mason 


Then the engineer comes 
in and has to make many of their poor 
jobs right, but it is like pulling teeth for 
him to get more than $3. 

Here in the South it is difficult to get 
skilled men to 
$2 a day. 


take ten-hour watches at 
Some time ago we were hard 
pushed at this station for a man. For 
a month we had a locomotive engineer on 
the night watch, the writer sleeping in 
the station during this time. Upon this 
man getting through he said: “I have 
long been interested in this line of engi- 
neering, but on a locomotive I am _ not 
required to know one-tenth as much and 
receive three times the pay.” With all 
due respect to the locomotive engineer, 
did not this man speak a 
truth? 


volume of 


M. F. JAMeEs. 
St. Augustine, Fla. 
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Cost of Keeping Boilers Clean 


In reply to the editorial in the June | 
number as to the cost of cleaning boilers, 
| inclose an estimate of what it costs in 
my plant to remove and prevent scale. 

The plant is a street-railway power sta- 
tion, and there are five water-tube boilers, 
of the Aultman & Taylor make, each rated 
at 500 horsepower and having 252 four- 
inch tubes, 18 feet long, with a working 
pressure of 160 pounds gage. 

The feed water is taken from a river, 
and is passed through two primary closed 
heaters, one auxiliary heater and 
a Green economizer to the boilers. Fol- 
lowing is the result of an analysis made 
\pril 11, 1908, of one gallon of water: 


closed 


Calcium carbonate................ 1.049 grains 
Caicium suiphate............. a trace 
Magnesium Carbonate........... a trace 
‘Yotal seale-forming solids........ 1.049 grains 
Organic and volatile matter........ 0.326 grain 
Seadium Chloride. ..........5- ..... 0.500 grain 
Total nonincrustating solids. . . 0.826 grain 
Total solids...... : 1.875 grains 
ree carbonic acid . 0.521 grain 


This water will form about 3/20 pound 
of scale for every 1000 gallons of water 
evaporated. 

We blow 


every night, and feed about 6% 


down our boilers 14% gages 
pounds 
of soda ash each day, through a home- 
made feeder, into the suction of the feed 
pumps, feeding continuously during the 
24 hours. We also feed about 3% quarts 
feeding con- 
tinuously into the feed-water line just be- 
fore it enters the economizer. 

During three 


of kerosene oil each day, 


months of the summer, 
and some of the time in winter, we use 
the five boilers, but the rest of the time 
only four boilers. 

We scale the tubes of boilers once each 
year, during the slack time, generally in 
the fall, and do it with our regular help. 
We use a turbine tube cleaner and a water 
pressure of 180 pounds. 

We use three men when scraping tubes 
and some of the time four, while clean- 
ing caps, headers and drums; the men 
work nine hours per day. It usually takes 
about six days to do the work after. the 
boiler is cold. 

About a gallon of kerosene oil is put 
in each drum after cleaning and it loosens 
the old scale. The manhole gaskets are 
used over as long as they will hold tight, 
but we use new handhole gaskets each 
time. 

The cost of labor for scaling tubes and 
cleaning the boiler is approximately $41; 
handhole gaskets (4), $1.50: manhole gas- 
ket (1), $1.50; emery cloth, bolts, nuts and 
repairs to turbine scraper, $2.50; kerosene 
oil per year to each boiler, $6.15; soda ash 
er year to each boiler, $21.35; cost per 

jiler per year, $74. 

Our economizer contains 768 four-inch 

hes, 9 feet long. We scale that with the 
‘turbine scraper once a year. It is usually 

it of service two weeks, as we clean out 

e soot and look after the scrapers at the 

me time. The labor for scaling and 
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putting on caps and manifold plates would 
be about $71.50, the material used, such as 
packing and a few new bolts, $15, or about 
$80.50 for the job. 
total 
per year of $456.50. 


This would make a 
for the five boilers and economizer 


That is a much lower figure than was 


quoted by two different agents selling 
boiler compound. One — representative 
said we would need to blow down the 


boilers three times a day and open them 
and wash each tube with a hose once or 
*twice a year. | told him we would scrape 
them a while longer. 

We do not get any oil in the boilers 
and have only lost one tube by its being 
burned in the past three years. I have 
not included that in the cost. The thick- 
ness of scale in the boiler tubes after a 
year of service is less than 1/32 inch; 
in the drums where circulation is not so 
rapid it is more. The economizer tubes 
scale torse than the boilers, but it is a 


A Useful Method of Wiring 


A very useful method of wiring for 
shops and factories is herewith described. 
The writer has used this system and for 


economy and appearance has found it to 


have many advantages over others. 
Where the roof is high, shorter drops 
may be used than if the wires were car- 
ried along the ceiling, and where con- 
crete construction is met with, none of 


the difficulties of attaching to the ceiling 
will be experienced. 

The materials required are No. 10 steel 
wire, several pieces of soft wood, about 
drilled for bolts 
inch from each end; some 1!4- 


4x8x34_ inches, stove 
about ' 
washers, and for 
each line four rods, 4x24 inches, hooked 


foot 


inch stove bolts and 
at one end and threaded for about 1 
at the other. 


In each building and along lines where 
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A USEFUL METHOD OF 


soft scale and a good deal of it seems to 
be iron rust, as the warm water is hard on 
the cast iron. 

The temperature of gases in the uptake 
between the boilers and economizer is 390 
degrees Fahrenheit; of the gases leaving 
the economizer, 2.95 degrees Fahrenheit ; 
of the water entering the economizer, 175 
degrees Fahrenheit; of the water leaving 
the economizer, 222.5 degrees Fahrenheit. 
This reading was taken eight months after 
scaling the boilers and economizer; all air 
leaks in the boiler settings were stopped 
as well as_ possible. 

During the past year we burned 14,680 
tons of West Virginia coal of about the 
same quality as New River coal. We have 
no water meter so IT cannot say what the 
evaporation per pound of coal is for the 
plant. 

C. B. Smiru. 

So. Framingham, Mass. 
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WIRING 
lights are required, and about 16 feet 
above the floor line, drill two holes on the 
walls about 7 inches apart, put screwed 
rods through, and either a plate or large 
washers on the outside with a nut. As 
it is difficult to drill such a hole through 
a brick wall without dislodging some brick, 
it is better to use a plate, as the space 


behind may be neatly filled in with 


Then run the No. 
between the hooks and 


cement. 10 steel wire 
from 


both ends until the wires are quite tight. 


screw up 


Take two of the wood pieces and bolt 
them together with 14-inch stove bolts; 
attach two pairs of two-wire cleats for 
the end boards, and for the others one 
pair of two-wire cleats and one pair of 
single-wire for the drop cord, as shown 
in the sketch. At each end of the line 
the boards should be fastened to the rod 
hooks by a piece of steel ‘wire to prevent 
them from slipping when the copper wire 
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is stretched on the cleats. The boards 
can then be placed anywhere along the 
line as desired and No. to or No. 12 rub- 
ber-covered copper wire stretched ~ be- 
tween the cleats, using, of course, two 
pairs at each end for securing the wires. 
Afterward drop cords can be attached 
where needed and, if necessary, the boards 
slipped along to a new place if a change 
is desired. 

F. ‘Hi. SPrAacey. 
Montreal, Can. 





Safety of Pipe Fittings 





Il. A. Tenger, in a quite recent issue, 
asks: “When the steam pressure and 
the screwing-down pressure are equal, 


are we to suppose there is no strain on 
the screws ?” 

Putting the case in a different way for 
convenience, let the two pieces C C, Fig. 
I, be joined together by the bolt D. As- 
sume the nut to be screwed down, pro- 
ducing a tension of 1500 pounds in the 
bolt. Then with a weight E of 1000 
pounds suspended from the lower piece C, 
as shown, what is the total tension in 
pounds on the bolt? The joint in this 
case is made up metal to metal without 
a gasket. 

Fig. 2 is the same as Fig. 1, with the 
exception that a spring G is placed be- 
tween the two pieces C C. The nut in 
this case is also screwed down until 
the bolt is under an initial tension of 
1500 pounds. In screwing down the nut 
the spring G is then compressed, or 
shortened an amount sufficient to produce 
this tension in the bolt; then, when the 
weight E of 1000 pounds is suspended 
from the lower piece C as before, what 
is the total tension in pounds on the bolt? 

For simplicity, substitute the weight E 
for the pressure within the cylinder or 
valve, as the case might be, and the con- 
ditions are not altered as far as the strain 
on the bolt is concerned. 

In Fig. 1, by tightening up the nut, 
the bolt is elongated to 
some slight extent, as shown by the ar- 
rows F F and their direction. This draws 
the faces of the two pieces C C together, 
as shown by the arrows 4 4, with a force 
of 1500 pounds. 

The weight EF suspended from the low- 
er piece C tends to pull the two pieces 
apart with a force of 1000 pounds, as 
shown by the arrows B B. 

In this case we have an excess pres- 
sure of 


stretched, or 


1500 — 1000 = 500 
pounds holding the two pieces C C to- 
gether at the joint, or, in other words, 
as the initial tension of 1500 pounds in 
the bolt holding the two faces together 
is greater than the weight E which tends 
to separate them, it does not seem reason- 
able that 1000 pounds ( FE) should be 
added to the bolt, as mentioned by Mr. 
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Tenger. Therefore, if the weight E is 
than the initial tension, the total 
load on the bolt is the initial tension only. 

If the weight E is greater than the 
initial tension, the total tension on the 
bolt will be that due to the weight E 
alone, and not £ plus the initial tension, 
for the following reasons: 
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FIG. J 
When screwing up, if the bolt is 
elongated or stretched an amount. suff- 


cient to produce in it a tension of 1500 
pounds, it 


seems reasonable to assume 
that a weight E, if greater than 1500 
pounds, would stretch the bolt a cor- 


responding amount over and above that 
due to-the initial tension and the joint 
would open slightly, assuming the metal 
in the pieces C C as practically incompres- 
sible under the pressure against the face 
of the joint. 

There would then be no question that 
the weight FE in this case would represent 
the total tension in the bolt, and not FE 
plus the initial tension. This result may 
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not actually be obtained by experiment, 
however, unless the weight E is greatly 
in excess of the initial tension. 

If this reasoning is correct for a joint 
made simikar to that in Fig. 1, metal to 
metal and using no gasket, it is readily 
seen that the total tension produced in 
each bolt is either the initial tension due 
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FIG. 2 


to screwing up, or the tension produced 
by the internal fluid pressure, according 
as the former or the latter is greater. 

In Fig. 2 the spring G being compresse« 
or shortened exerts an outward thrus' 
against the two pieces C C (in this cas 
1500 pounds), as ‘shown by the arrow 
H H. 

The initial tension 


in the bolt due t 
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screwing up is then 1500 pounds and the 
elongation, or extension, of the bolt under 
this load is the same as in Fig. 1, as the 
initial tension is the same in each case. 

Any farther extension of the bolt under 
the load E as shown by the arrows B B 
may not affect the initial tension in 
the bolt to any great extent, as the ex- 
tension of the bolt may be small com- 
pared with the compression of the springs. 
Therefore, the weight E, suspended as 
shown, should in this case add to the 
initial tension, and the total tension or 
ultimate load on the bolt would then be 
somewhere in the neighborhood of 2500 
pounds, or the initial tension of 1500 
pounds plus the weight E of 1000 pounds, 
as both forces act in the same direction. 

If, however, this additional extension, 
or elongation, of the bolt under the load 
E is sufficient to relieve part of the com- 
pression in the spring, the initial tension 
in the bolt, due to the outward thrust 
of the spring, is decreased by a_ cor- 
responding amount, and the ultimate load 
on the bolt will be somewhat 
2500 pounds. 


less than 


Delivery Pipe — 























to Boiler 
() ay 
S 5S el oe ae eee ee 
Steam Inleti* al 
@ ® } 
. | 
2) 
{ J 















































POWER AND THE ENGINEER. 


Heating Feed Water 


At the plant of which I have charge 
the feed water is supplied by a 3x1%2x3- 
inch direct-acting pump. The © suc- 
tion pipe runs to a tank, which in turn 
is supplied from another tank, taking its 
supply from the town water mains, as per 
the sketch. 

The exhaust pipe from the steam end 
of the pump was long and contained many 
bends which caused a good deal of back 


pressure on the pump and considerable 
leakage of condensed steam when first 
starting up. It was, therefore, decided 


to condense the exhaust and heat up the 
A coil of 
7g-inch copper tube, with six turns, and Io 
inches in diameter, The 
pipe down, turned 
horizontally, and fitted with a union to 


feed water at the same time. 
was obtained. 


exhaust was. taken 


suit the one on the copper tube. 
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APPARATUS FOR HEATING FEED WATER 


This, of course, could not be determined 
without knowing the exact elongation of 
the bolt, and the 
spring. To 


compression of the 
determine this accurately, 
the relative rigidity of the bolts and the 
flanges, or parts they connect, must be 
known, also the elasticity of the gasket 
where ,one is used to make up the joint. 

In the case cited, the spring is sub- 
stituted for a gasket for the purpose of 
illustration ; as, like the spring, an elastic 
gasket exerts an outward thrust against 
the faces of the connected pieces when 
compressed, and the action is similar. 

If the foregoing is correct, then Mr. 
Perkins’ statements are true only where 
the joint is made up metal to metal with- 
out a gasket, as in Fig. 1, or similar, and 
Mr. Tenger’s statement is true only where 
the joint is made up with an elastic gas- 
ket, or as in Fig. 2. 

WILLIAM 

New York City. 


F. FIscHER 


A hole was cut in the side of the feed 
tank near the bottom, and the lower end 
of the copper spiral passed through, with 
a nut and soft-lead washer on either side 
of the tank body; the outside end was iitted 
with a short length of tube leading to a 
drain close by. The pipe was 
then connected by the union joint to the 
upper end of the spiral, the feed tank 
filled with and the pump started. 
It was found to work much more smooth- 
ly than and the 
perature from 55 
heit to from 


exhaust 


water 
before feed-water tem- 
rose Fahren- 
175 to 200 degrees Fahren- 
heit, according to the work being done 
by the boilers. 


degrees 


This rise in the tempera- 
ture of the feed water was greatly ap- 
preciated by the fireman, who found it 
easier to keep the steam pressure con- 


stant, even when the boiler was hard 
pressed. 
Another advantage which arose from 


this alteration was the facility afforded 
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for measuring the steam consumption of 
the noncondensing engines. By discon- 
necting the lower end of the spiral from 
the drain and catching the condensed ex- 
haust steam from the pump and measur- 
ing it, and also measuring the total water 
supplied to the boiler and then subtract- 
ing the former from the latter, the amount 
of steam consumed by the engine or en- 
gines running was obtained, inclvding, 
of course, any leakage there might be on 
the steam line. With care there should 
be no leaks, and, therefore, the actual 
steam consumption would be obtained. 

E. J. SHELDRICK. 


Cambridge, Eng. 





The Three-phase System 


In the July 6 number, James M. Sher 
man, of Columbia, Mo., 
“Three-Phase 


article 
Alternating Cur 
rent,” in which he, for argument’s sake, 


has an 
headed 


condemns absolutely the use of the three- 
phase system for furnishing electricity for 
universal 


use, on the that it is 


impossibie to give entire satisfaction to 


ground 


each particular class of customer at all 
times with this system. 

I wish to take exception to Mr. Sher- 
inan’s statement. In those small towns 
where it is only possible to run one set of 
circuits for both power and light, abso- 
lute satisfaction is not obtained; but so 
far as I know, absolute satisfaction is not 
obtained in any system in any small town, 
even where different machines are used to 
furnish different individuals 
power they may require. 


with the 
The three-phase 
system, if installed with an idea to meet 
the needs of the individual customers, is 
perfectly satisfactory. This is obtained 
through the use of a three-phase power 
circuit for power consumers, and a separ- 
ate three-phase circuit for the 
each of the 


lighting, 
lighting circuits having a 
potential regulator at the station switch- 
board, and if necessary additional regu- 
lators at the central distributing points, 
although this latter is seldom needed. The 
are lighting may be done through the use 
cf mercury arc rectifiers and tub trans- 
formers, or with alternating-current lamps, 
no difficulty being experienced in the reg- 
ulation of the lighting circuits, even 
though taken direct from the power-cir- 
cuit busbars. If direct current is desired 
at any point, there is no trouble in obtain- 
ing it either by mercury arc rectifiers or 
rotary converters. 

The standard frequency of 60 cycles has 
been perfectly satisfactory, with the ex- 
ception of where more than 600 volts is 
desired on the direct-current side of the 
It is probable that 40 cycles 
would give better results for all kinds of 
work, but apparently 60 cycles has been 
and is perfectly satisfactory for the gen- 
eral distribution of electricity in any com- 
munity large enough to require excellent 


converters. 





service and willing to pay the correspond- 
ing price. 
Henry D. JAcKSON. 
Boston, Mass. 





Transfer of Heat and Cold 


After reading Mlr. 
count in the issue of July 6, of his con- 
the “vacuum expert,” | 
am still unable to understand his “Chapter 


2,” unless he that the 


Ripley's clever ac- 


versation with 


intends part of 
article as a joke, also. 


In the first place, what difference does 


it make whether the Fahrenheit or the 
Centigrade scale is used? The ratio of 
the temperature differences will be the 


same in either To be specific, if 


we take the temperature of the hot liquid 


case. 


as 212 degrees Fahrenheit, and the tem- 
perature of the room as 32 degrees Fah- 
renheit, the temperature difference is 180 
degrees. If we the temperature 
of the cold liquid to be 32 degrees Fahren- 
heit, and the temperature of the room in 
warm weather to be 80 degrees Fahren- 
Now 
all the latest investigations seem to show 
that heat from one fluid to 
another through metal varies directly as 
the difference in temperature, other things 
being Therefore it should take 
three times as long for the cold liquid to 
heat up 1o degrees as for the hot liquid 
to cool down 10 degrees, assuming that 
they are equal quantities and have the 
same specific heat. This would seem to 
made by the vacuum- 
bottle people that a bottle will keep cold 
three times as long as it will keep hot. 
It may be objected that this compari- 
based on two different tempera- 
tures for the room, that is, 32 degrees 
Fahrenheit 


assume 


heit, the difference is 48 degrees. 


transmission 


equal. 


confirm the claim 


son is 


in one case and 80 degrees 
Fahrenheit in the other. But suppose we 
the temperature to be 60 
degrees Fahrenheit in both instances, and 
further take consideration fact 
that a liquid hot at 150 degrees 
Fahrenheit, which is said to be about as 
hot as the hand can bear. Then we have 
from 150 degrees 
Fahrenheit, equals 90 degrees Fahrenheit 
and 32 degrees Fahrenheit from 60 de- 
erees Fahrenheit equals 28 degrees Fah- 
that the temperature § differ- 
ence is about three times as great as that 
for the cold bottle, as in the first case. 
Doubtless the statements of the vacuum- 


assume room 


into the 


feels 


60 degrees Fahrenheit 


renheit, so 


bottle people were based upon practical 
experience, which is 
trovert even though a man’s ideas about 
the relative rates at which heat and cold 
travel may be quite ridiculous. 
Frank J. McMAnon. 
New York City. 


always hard to con- 


The first time T read the advertisement : 
“Keeps Liquids Hot for One Day and 
Cold for Three Days,” T did a little men- 
tal calculation about like this: 


Tempera- 
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ture of cold liquid, say 32 degrees Fahren- 


heit; temperature of outside air, 72 de- 
grees; difference, 40 degrees; time for 
heat transfer with this temperature dit- 


If the time of trans- 
fer is one day for hot liquids, as the rate 


ference, three days. 


of heat transfer per degree difference in 
temperature the then the 
temperature difference must be three times 


must be same, 


as great for hot liquids and would be 


3 X 40 120 
degrees; that is, the hot liquid would be 


at 


72 + 120 = 192 


degrees when placed in the bottle. 

To figure this more correctly we should 
take the mean temperature difference dur- 
ing the time of heat transfer. 

Assume that one pound of water at 35 
degrees Fahrenheit increases to 45 de- 
grees in three days in a room, the tem- 
perature of which is 72 degrees, then we 
difference of 
transfer of: 


have a mean temperature 
32 degrees, or a 


10 





3X 32 
B.t.u. per degree, per day. 

If we the heat 
for hot liquid to take place in one-third 
the time, then the mean temperature dif- 
ference would necessarily be three times 


assume same loss of 


as great or 


3X 2= 6 


degrees. The mean temperature of the 
hot liquid would be 
96 + 72 = 168 


degrees. As the change in temperature 
is 10 degrees, there being a loss of I0 


B.t.u. from the bottle, the initial tempera- 


ture would be 
168 + 5 = 173 
degrees and the final 
168 — 5 = 163 
degrees. The heat transfer in this case 


3.t.u. per day, per degree dif- 
ference in temperature. 


is also 3 


In this explanation I have made no al- 
lowance for the slight difference in the 
specific heat of hot and cold water. 

E. P. HAINEs. 

Philadelphia, Penn. 

In reference to C. M. Ripley’s article 
on “The Problem of the Vacuum Bottle,” 
in the July 6 number, I will say that ac- 
cording to my theory, the matter is gov- 
that the greater the 
temperature of two bodies 


erned by the law 
difference in 
the quicker the transmission of heat or 
cold will be. 
in the bottle, temperature of 
35 degrees Fahrenheit, with the outside 
air at a temperature of about 7o degrees 
Fahrenheit, the difference in temperature 
would be 35 degrees. Then a hot liquid, 
say at a temperature of about 160 degrees 
Fahrenheit, is put into one of these 
bottles, and if the usual temperature in 


Suppose we have ice water 
Say at a 









August 10, 


1909. 





winter is 20 degrees above zero, the bot- 
tle would naturally be used to keep a 
liquid warm and at that rate we have a 
difference of 140 degrees. I think this 


difference would account for the hot 
liquid not maintaining its heat as long 
as the cold liquid would remain cold 


Now in order for the hot liquid to get to 
its normal temperature the air on the out 
side would have to travel through th« 
wall of the outside bottle, then through 
vacuum and thence through the shell of 
the bottle the heat that is 
stored up in the hot liquid would have 
to radiate outwardly through the same 
Then the air on the outside, 
which is 140 degrees lower than the liquid 
in the bottle, will cool it off much quicker 


proper, or 


course. 


than the 35 degrees higher temperature of 
the outside air would tend to bring the 
cold liquid to its normal temperature. 
I am not very well versed in the minute 
details of a vacuum bottle, but | 
think that the heat 
the same resistance to 
going outwardly 


should 
or cold would have 
with on 
bottle as it 


contend 
from the 
would have going inwardly. 
ArTHUR P. SCHMITT. 

Chicago, II. 





Kerosene Oil in Boilers 


In the July 6 number, Charles Cryster 
states that kerosene oil is worthless as a 
remover of 
steam 


scale or other deposit in 
boilers. 

Where sulphur water and oil from open 
feed-water contended 
with, the proper use of kerosene is all 
that can be desired. I have used it for 
years under these conditions, and find it 
to be safe and not injurious to the boilers. 
In water-tube boilers place about 5 pints 
in the mud drum before filling with water, 


heaters are to be 


so it will be deposited on the tubes and 
drum. shell. 

When filling a boiler, the kerosene oil 
is deposited upon the scale or cylinder 
oil and penetrates to the metal. Then heat 
is applied to the boiler and it is trans- 
mitted to the water. The temperature will 
gradually rise from the point before the 
application of heat to the point of vapori- 
zation. 
of the the oil, which have 
become more and more rapid as the tem- 
perature 


Just at this point the vibrations 
molecules of 


has risen, have become rapid 


enough to overcome the force of cohesion 


The 


which tends to keep them together. 


_ oil begins to change to a gaseous form, or 


vapor. 

The expanding of the molecules at such 
My 
theory why this condition does not con 
tinue until the flash point of the oil is 
reached is 


rapidity tends to loosen the scale. 


because there is insufficient 
oxygen present. 
I have found deposits of kerosene oil 
100 feet from the boilers in the steam lin 
WittrAm P. Bruce 
Pittsburg, Penn 











\ugust 10, 1909. 


Patching a Cracked Cylinder 


| was called upon to patch a fractured 
exhaust steam chamber on a 26x8o0-inch 
Corliss-engine cylinder. The fracture be- 
ing on the bottom and a short way up 


the side compelled me to strip it of all 
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line 
passing 


cause of the accident. The exhaust 
had ells in it 
through a hot-water heater to the atmos- 
phere. The heater would retard the ex- 
haust steam and would fill 
up the exhaust pipe, as the bleeder pipe 


several before 


condensation 


was too small and caused excessive pres- 


sure in the exhaust vacuum chamber. 
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FIG. I. BOTTOM VIEW OF CYLINDER 
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FIG. 2. PATCH TO FIT OVER CRACK 
connecting parts and turn it upside down I put through the exhaust chamber 
to ascertain the nature of the fracture. eight 1-inch staybolts, to brace the sides. 
: : 
i saw that I would have to recover the The patch also had angle-iron braces, as 
entire bottom and make a patch of shown in Fig. 2, riveted to it to keep 
¥s-Inch boiler steel, as shown in Fig. 2. down breathing. The flanges on the 
After sending a sketch of the patch patch B, Fig. 2, were turned up on the 
to the shop to have it flanged, I looked ends, and down on the sides, drilled and 


Over the pipe line and discovered the 


countersunk for 34-inch patch bolts. The 
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exhaust-pipe tlange at C was riveted on. 
After bolting the patch to the cylinder 
and calking it tightly, | changed the ex- 
haust line and bleeder pipe, cut out the 
heater to the 


atmosphere, placing a tee on the exhaust 


and made a free passage 


pipe, for connecting to a condenser the 
company expected to install later. 

| tested the cylinder and calked the 
leaks, making it tight, and thus saved 


the company the price of a new cylinder. 
Joun S. Van PELt. 
Augusta, Ga. 





Firing Buckwheat Coal 


read different discussions 
should like to 
No. 1 


getting ready 


Having on 


firing, | state my views on 
firing 

On 
night, 


be 


buckwheat coal. 

to the fire at 
the coal on top of the ash should 
pushed the 


and enough coal added to this to permit 


bank 


back against bridgewall, 
of cleaning the following morning. 

In the morning, after noting the water 
level, the 


which 


ete., fireman should pull 
front of the banked 
coal, then pull down the live coal very 
gently the 
the Then 


much of the remaining ash through the 


out 


the ash is in 


onto grates, and draw it to 


front. with a hoe rake as 
bars as possible, and jump the balance over 
An 
perienced fireman can jump the back part 
over the coal in front with an extremely 
small amount of waste 

Next the 


grates, and then green coal over the live 


the good coal and draw it out. ex- 


spread the fire evenly over 


bed, using about & or In 
about 10 minutes the fire will be burning 
brightly at this time it should 
leveled the of the shovel only, 
putting coal in the low places, filling the 
corners, The properly 
cleaned and coaled over, should be 


10 shovelfuls. 
and be 
by use 


ete. fire, when 
about 
2 inches thick. 

When the fire shows the first tinge of 
grayness, it should be coaled over, using 
about 8 of for a 


grate surface of from 30 to 34 square feet. 


or 10 shovelfuls coal 
Fires worked in this way will not clinker. 
By occasionally glancing through the draft 
hole in the door, an experienced fireman 
can tell whether the fire is getting suffi- 
cient air. 
the 
accomplish this. 


In some cases it is necessary to 


leave furnace door open a crack to 


The proper way to clean the fire while 
running, avoid of steam 


the filled 


gages of water, and coal over 


so as to loss 


pressure, is to have boiler to 
about three 
on one side only, letting the other side 
burn out, or nearly so, depending on the 
load Next, stop the feed 


pump, rake out the ashes, spread the good 


on the boiler. 
coal over the grates, and add new coal. 
When conditions are right, clean the other 
It should take 
mintues to haul out and 


side in the same manner. 
a fireman 4 or 5 
the half 


clean fire. 





244 


I have had about six years’ experience 
using No. 1 buckwheat coal, and in this 
time have never had occasion to 
slice bar. 


use a 
To become a good buckwheat- 
coal fireman, the first lesson should be, 
the bar.” 

CHARLES T. 
New York City. 


“lose slice 


MELLEN. 





Denver Boiler Explosion 





| have read your account of the ex- 
plosion of a Wicks boiler in an electric- 
generator plant at Denver, Colo., and it 
would appear, according to the account, 
that the steam pressure in the boiler in 
question was some 25 pounds higher than 
the pressure in the header at the time 
the boiler was cut in. Such being the 
case, I think it more probable that the 
accident was caused by water hammer. — 

In this connection I would call atten- 
tion to experiments described in the 
Transactions of the American Society of 
Mechanical Engineers, Volume 24, page 
312, which shows that a reduction of 
pressure in a boiler is followed by the 
movement of the mass of water therein, 
caused by the rapidity of the generation 
of steam brought about by the reduction 
of pressure in the boiler. 

A. BEMENT. 
Chicago, I. 





Power-plant Records—Gumption 


The editorials in the June 1 and 15 num- 
bers, on “Power-plant Records” and 
“Gumption,” are, on* general principles, 
very good, but I believe the conclusions 
have much from 
surroundings. 


been drawn too ideal 

Why a good many engineers do not 
know what it costs to run their depart- 
ments is not so hard to find out if you 
know under what conditions they have to 
operate. There are plants of from 500 
to 1000 horsepower where the engineer 
does not know what his oil, packing, coal 
and other supplies cost; has no facilities 
for weighing his coal daily and sees none 
of the supplymen or agents. Under these 
conditions who is to blame, the operating 
engineer or the man who pays the bills? 

There are some engineers have 
“gumption” enough, but cannot use it. 
Tf all engineers could come in contact 
with and talk matters over with the man 
who pays the bills, there would no doubt 
be some valuable improvements in some 
power plants, and the 
pockets of the owners, but “gumption” 
sometimes “nipped in the bud,” 
especially where it has to go through the 
petty jealousy of a general manager, 
superintendent or master mechanic, who 
probably knows little or nothing about 
steam engineering. . 


who 


some money in 


gets 


Irvin A. RESH. 


Phillipsburg, N. J. 
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Why Won't the Engine Carry 
the Load ? 


Replying to J. W. Blake's letter, and 
assuming that Fig. 1 is the low-pressure 
and Fig. 2 the high-pressure diagram, the 
low-pressure piston valve should be moved 
on its rod toward the crank end (as it 
takes steam at center) enough to even 
up the diagram. 

The high-pressure diagram is bad, as it 
gets steam too early. Therefore, the ec- 
centric on the shaft should be turned in a 
direction opposite to the way the engine 
runs and, if I am not mistaken, the loop 
in Fig. 2 will disappear. 

L. JoHNSON. 

Exeter, N. H. 





A Toolboard 


The toolboard described by Mr. Barnes, 
in a recent issue, I do not consider the 
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A TOOLBOARD 


proper board for the average engine 
room. It is too difficult to make 
unless there is a jigsaw handy. Another 


objection is that if we break or lose a 
tool, which often happens, we should have 
to get an exact duplicate or remodel the 
recess in the board, which would be quite 
a task, especially if made up of two tIo- 
inch boards set at right angles. Again, 
additional machinery in a plant means 
additional for the board, and _ it 
would be a difficult matter to add them 
to his type of board. 

The average engine room has more or 
less dust in circulation and that type of 
board would collector, 
especially if hanging on an incline as sug- 
gested, the could not be 
cleaned properly. 

The accompanying illustration shows a 
toolboard that is easy to put up, easy to 
replace lost or broken tools in, or to add 


tools 


prove a good 


and recesses 
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additional tools to, and easy t 
keep clean. There is nothin elaborat 
about it, but it makes a_ goo 
appearance. One can readily detect 


a tool is missing; and the backgrounds are 
not painted white either, to become 
marked every time a tool is reached for, 

Once an engineer becomes accustomed 
to a toolboard, he would not be without 
one and it saves trouble looking for a 
tool when wanted. 

H. J. MIsTeEte. 
Milwaukee, Wis. 





Removing Scaly Boiler Tubes 


Stephen C. Cafiero’s way of getting 
scaled tubes out of boilers, as stated on 
page 1112 of the June 22 number, docs 
not seem to be a plan that 
recommended. 


should be 
A better way would be to 
take out a few tubes, even though they 
don’t leak, so as to make a way to pass 
others out of the manhole or handhole. 

Stretching such large holes in a tube 
sheet might crack the metal between the 
holes, and if not, the holes would not be 
round after stretching, and it would be 
difficult to make a good job. 

W. F. Cray. 

Stamford, Tex. 





There is a much easier way than Mr. 
Cafiero’s, which is to use a tube-drawing 
device that 
20 to 50 minutes. 


will remove a tube in from 
I have been using one for about two 
years, besides loaning it to other engineers, 
and we have never found a tube that re- 
quired more than 50 minutes to get out. 
GEORGE STANTON. 


Pittsburg, Penn. 





Alternator not Damaged When the 
Belt Came Off 





I was 
tional 


Na 


two 


running 150-kilowatt 
parallel from 
separate water wheels, when one of the 
penstocks began to leak, throwing water 


two 
alternators in 


over the belts of one alternator and one 
exciter, causing both to run off the pulleys. 

I was always under the impression that 
if one exciter went out while running in 
parallel with the coils in the 
dead machine would short-circuit and burn 
out, but to my surprise the machine kept 
running as though nothing had happened 
(running as a motor). As the belt wound 
up on the driving pulley and was going 
to do a lot of damage, I shut down the 
water wheel before I pulled the switch. 
After the machine stopped I looked it 
over and found it was not damaged. The 
alternators were two-phase 2200-volt ma 
chines. 


another, 


° WiiitiaAM F. KINGSLEY. 


3oise, Idaho. 
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ome Useful Lessons of Limewater 


The Entrance to the Fascinating Subject of General Analysis; 
Importance of the Chlorine Compounds; Secrets of Explosives 





BY 


We are almost ready to take up the 
fascinating subject of general analysis, but 
first we must give a few moments to the 
subject of hydrochloric acid and chlorine; 
because certain questions will unavoid- 
ably come up in analysis which can be 
readily understood by knowing a little 
more about the relations of the chlorine 
compounds. The accompanying table gives 
a list of these compounds. 


CHARLES 


. 


CaCl, and calcium hypochlorite, Ca(OC1):, 
in the same molecule; and so the simpler 


Cl 
Ca { Ocl Also, 
potassium chlorate, KClos, the 
common throat gargle, and the salt used 


to make oxygen; you will remember that 
you have used it, mixed with black oxide 


formula, is given it. 


there is 


of manganese. These three compounds, 


with chlorine itself, will cover most of 















































Making the Gas 


FIG, 


It is not necessary to memorize all this, 
though it is wise to stop and take in some- 
thing of the relative grouping of the vari- 
ous compounds. At the left and the re- 
duced come hydrochloric 
and its salts, the chlorides. 


acid 
Then comes 


extreme 


_ ee — — 

po | 

\~ Strong ~ / = 
Sulphuric 4) re —— by 

- > Acid, - -ff | ydrochloric 
PU IAAY, Acid Gas 


Drying the Gas 

















Pouer, N.Y. 


I 


the practical forms of this wonderful sub- 
stance. 


HyprocHLoric AcIpD 


worth making, 
although you have used it in many ways, 


Hydrochloric acid is 


OXIDATION TABLE OF CHLORINE. 


Reduced End. 


-——_—_—_———--[ntermediate Com pounds.-- 


Oxidized End. 





Ey 
HCl Cl, Cl1,0 C1,0, CLO, Cl,0-, 
Hydrochloric Acid. Chlorine. Hypochlorous An- Chloreus Chloric Perchloric An- 
Nacl hydride. Anhydride. Anhydride, hydride. 
Common Salt: Sodium HC10 HClO, HC10; HO1O, 
Chloride. Hypochlorous Acid. Chlorous Chloric Perchloric Acid. 
NH,Cl NaCclo Acid, Acid, KC1O, 
Sal ammoniac. Sodium Hypochlorite. KClO, Potassium Per- 
. fee Potassium chlorate, 
Ca oc Chlorate. 


Calcium Chloride and 
Hypochlorite: 
Bleaching Powder. 


chlorine itself; and then the oxygen acids 
of chlorine. It would take 
weeks to master all of these oxygen 
compounds of chlorine; but we will pick 
out one or two of the most important. 


several 


Note the bleaching-powder salt, common- 
ly and popularly called “chloride of lime,” 


though it is not really pure calcium 
chloride. Bleaching powder acts as though 


it were a mixture of calcium chloride, 


and have made some of the most im- 
portant tests for it. A couple of hundred 
years ago, hydrochloric acid was called 
“spirit of name which should 
be emphasized and explained, because it 
carries the gist of the chemistry and 
physics of this important acid. As you 
have used this acid, it is a clear watery 


salt,” a 


liquid, with a sharp odor very much in 
evidence; but really, that is only a strong 


PALMER 


solution in water of the real acid, which 
is a colorless gas; just as common water 
of ammonia is merely a strong solution 
ammonia, NHs. 
inake some of the real gas, hydrochloric 
acid, HCI, and collect it in much the same 


of the gas So we will 


way as that used in the experiments with 
ammonia. You will make the acid by heat- 
ing a‘tablespoonful of common salt, cover- 
ing it with strong sulphuric acid, H.SO,, 


Water Jet in 
s Dry Bottle of 
Hydrochloric 
Acid Gas be 
coming Red. 





























Water colored Blue 


7 
Power, N.¥. 


as shown in Fig. 1. The gas comes off 


according to the following equation: 


H,SO, + 2NaCl = Na,SO, + 2 HCl 
Sulphuric Common Sodium Hydrochloric. 
Acid, Salt. Sulphate, Acid Gas, 
Glauber’s 
Salt. 


The gas can be dried by passing through 
strong sulphuric acid, as also shown in 
Fig. 1; and then it is led to a clean and 
perfectly dry bottle, with the same care 








which you used in making the gas am- 
monia; a bit of litmus paper at the neck 
will tell when it is full. But, in this case, 
as the hydrochloric-acid gas, HCl, is a 
trifle heavier than air, you will fill the 
clean and dry bottle with its mouth up- 
Also, you will prepare for the ab- 
sorption experiment with the same glass 
tube jet and the fountain effect 
which you practised in the case of am- 
monia. But in this shown in 
lig. 2, the water in the tub, pail, or pan, 
and which sucked up into the 
bottle (at first filled with the hydrochloric- 
acid gas), with blue 
litmus, which is changed to a bright red 
by the natural acid action as the water 
You will 
of the 
gas by over 
and just above the surface of some water 
in a bottle, cup, or tumbler. Do not put 
the delivery tube down or into the water, 
lest the backlash from the rapid absorp- 
tion of the gas by the water might draw 
the water back into the drying apparatus, 
and even into the generating flask. 

Another impressive experiment, 
and one well worth bothering over, is to 
prepare tumblers better, 
wide-mouthed fruit jars, with their mouths 
ground flat and smooth (which you can 
easily do by rubbing them down with fine 
sand or emery on a flat stone or iron plate). 
Then fill these dry and clean jars, the 
one with dry ammonia and the other with 
dry hydrochloric-acid gas and, with both 
covered with glass plates as shown in 
Fig. 3, quickly draw out the glass plates, 
and let the contents of the jars mix, 
which they will do instantaneously, with 
the making of a dense cloud of sal am- 
monaic, NH,Cl. The following is the re- 
action: 


ward. 
same 
case, as 
is to be 


may be colored 


passes up and into the bottle. 
of the solution 
holding, the delivery 


also collect some 


tube 


very 


two large or, 


HOl oh NH, = NH,Cl 
Hydrochloric Ammonia Sal Ammon- 
Acid, Colorless} + } Colorless } =} iac, White 

Gas. Gas. ( Solid. 
This will explain better than any 


amount of reading can do why your bot- 
tles of ammonia and muriatic acid always 
fume when they are brought next to each 
other. 

Now if you take the solution of hydro- 
chloric acid which you made and attack 
the common metals, will find that 
most of the metals will be cut to solution 
by this acid, excepting lead, mercury and 
silver; and this golden fact you want to 
tuck away in your best memory box, for 
it is part of the analytical scheme which 
we are about to take up. The chlorides 
of lead, silver and mercury (mercurous 
chloride, not mercuric) are insoluble in 
water; though that of lead is easily soluble 
in boiling water. 


you 


MaAkKINC CHLORINE 
But to finish this subject of chlorine: 
Get ready to make some chlorine; but 
—note this—do not make the chlorine till 
you have everything ready to make the 
tests for chlorine, and have read the tests 
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over once or twice so that you can make 
them without delay. Chlorine gas is 
about the meanest chemical to handle, 
and you will not stop to talk speculative 
philosophy or even baseball while you are 
working with it. To begin with, chlorine 
is made by the action of hydrochloric 


nn 






Upper Jar with 
Dry Ammonia Gas 








| 



















) 

Tw 7 rs | | | Covers 
wo-Glass- || =—_ 
Plates {|__| 

anita Pi ae 
To be quickly _ : — 


Slipped out 





i Lower Jar with 
Dry Hydrochloric | 
Acid Gas | 











Power, N.¥- 


Cardboard 
Cover 















Jar of Chlorine Gas 
Filled by displacing 
Lighter Air. 








Flask with H Cl. 
and Black Oxide 
of Manganese 








Power, N.Y. 





FIG. 4 


acid on black oxide of manganese; it is a 
which, for 
choking, can give the hangman aces and 
spades and then beat him at his own game. 
This gas is also active; and you will 
not have to wait for the tests if you have 
them all ready. They are much as fol- 


heavy greenish-yellow 


gas, 
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Take a pinch of common stare 
and cook it to a nice creamy thin paste; 
mix with this a crystal or two of pota 
sium iodide, KI. The two will be smeare: 
on white filter paper, and this mixture 
the potassium-iodide starch mixture whic 
will be instantly turned dark by tl 
chlorine; but if you leave it in the g: 
for about a minute or two it will be turne 
The is that 
chlorine gas is a terrible oxidizer in the 
presence of water; and the hydriodic acid 
which is first made, is changed to free 
iodine which makes a dark purple or blue 
Next 


this free iodine is oxidized by more of the 


lows: 


light colored again. reason 


compound with the cooked starch. 


chlorine to colorless iodites and iodates, 
and the like. Another test is to have 
several calico strips, of various bright 


colors, and have them moist; and you will 
see the chlorine bleach them before your 
eves—all but the calicos which are printed 
with the organic 
vegetable, animal and coal-tar dyes which 
are mostly bleached by the chlorine. Also 
in this and most of the chlorine experi- 
ments note the white fumes which are 
only so many indications of the hydro- 
chloric-acid gas, which is made by the re- 
action of water; it is this 
which is so 
thirsty that it catches some water out of 
the air at hand and makes a little fog for 
itself; for that is what the fuming of plain 
hydrochloric acid in air means: the con- 
densation of water out of the air. 

Another experiment 
finely 


mineral colors: it is 


chlorine on 


gaseous hydrochloric acid 


is to drop some 
powdered antimony (the metal 
which is babbitt) into a jar of 
chlorine; when you will see that there is 
a flash with every pinch of the antimony 
powder, as the two unite. 

Another experiment is to have a bit of 
common cotton cloth, saturated 
with common turpentine, not the too com- 
mon imitation or substitute for turpentine: 
which is only so much gasolene or benzine, 
flavored with a little turpentine; but the 
real thing which leaves that sticky resi- 
due all the bottle. When a cloth, 
previously saturated with turpentine, is 
lowered into a jar of chlorine, there is a 
rather quick action; there are white fumes 
of hydrochloric acid formed from _ the 
action of chlorine on the turpentine, and 
soon, if it works, the turpentine is lighted 
by spontaneous combustion, burning with 
a thick, smoky flame. But, if vou can 
just stop short of this flame, you will note 
that the cloth is hot as you take it 
of the jar; and the cloth is charred so that 
it is rotten enough to be torn by the 
slightest ripping. Of will 
lower the cloth into the jar of chlorine 
by making a small flag of it on a small 
stick. 


used in 


white 


over 


out 


course, you 


Four Important TESTS 
That makes four tests: the staining of 
the potassium iodide-starch paper: the 
bleaching of the damp cotton; the ignition 
of the powdered antimony; the charring 





ie 





August 10, 1909. 
of the turpentine; and the gist of the 
whole chemistry of chlorine is in these 
four tests. That means that you will have 
to have four jars of chlorine ready. When 
you are ready, mix the black oxide of 
manganese and the hydrochloric acid, and 
heat the mixture gently; then the gas will 
be led over by the delivery tube to four 
clean and dry jars in turn, as indicated in 
Fig. 4. As soon as one jar is fairly full 
of this gas, change the delivery tube to the 
next jar, covering the last jar filled, mouth 
upward, with thick cardboard. You had 
better do all this in a good draft for 
obvious reasons; after you have tinished 
the tests, you will realize that actual work 
with chlorine is far different from merely 
reading about the experiments. 

You have now laid the basis for the 
work on bleaching powder. You will 
read in the books about the making of 
bleach; but you may as well take the 
commercial “chloride of lime” and start 
with that. If you pour some strong acid, 
such as sulphuric or hydrochloric, over 
the bleach, vou will get off some vapors 
which in their’ way are just as active and 
as unsavory as chlorine. You can try 
the same tests with this mixture of bleach 
and hydrochloric acid that you did with 
chlorine; only do not try to collect any 
of the gas in this case, but do the ex- 
periments in the open, over a saucer of 
the stuff. You will find that you have 
much the same kind of active gas, but not 
quite so active as in the case of chlorine. 
Now if you heat some of this dry bleach 
in a test tube you will get the simple 
tests for oxygen, such as the ignition of a 
spark into a flame, showing the close re- 
lation between the action of chlorine and 
that of oxygen. In fact the chemistry of 
chlorine is tied right up with the following 
reaction, as shown in the bleaching of 
cotton: 


Cl, + H,O = 2 HCl a oO 
Chlorine) ._ {Hydrochloric { Nascent 
Gas jf + Water = t Acid | Oxygen 


So it is not the chlorine directly which 
does the bleaching, but the oxygen re- 
leased from the water by the chlorine as 
it makes hydrochloric acid with the hydro- 
gen of the water; this really does the 
bleaching. And here we have another 
case of the very common operation of 
moist combustion, as the coloring matter 
in the cotton is really burned up by the 
“nascent” oxygen from the water, released 
by the chlorine acting on the water. This 
term, “nascent.” refers to the oxygen 
which comes off from the water as plain 
atomic O, not O:, and before it has had 
time to unite with another atom of oxygen 
to make the molecule, O.. This nascent 
oxygen is, for the millionth part of an 
instant, so to speak, “in the air,” and the 
lors of the cotton catch it “on the fly.” 
S you go on.with vour chemical work 
you will come across hundreds of similar 
cases; in every case, “nascent” means 
that the element so described has left one 
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molecular family, and has not yet united 
with another. 

As to potassium chlorate, we will not 
dwell long on that compound; it is much 
like saltpeter in its general oxidizing 
nature, and it is so active that | will not 
run the risk of being called an anarchist 
by giving away many of the secrets of ex- 
plosives. Perhaps you might try this one, 
if you will promise not to go into the 
business of making bombs. Mix a pinch 
of plain brimstone with a_ pinch of 
powdered potassium chlorate; lay the mix- 
ture on an anvil, and strike it with a ham- 
mer, protecting your hand with a good 
glove. You will get a snappy explosion, 
and that will tell you that potassium 
chlorate is like a doubly active saltpeter. 
Your imagination can easily expand this 
experiment into a dozen more; but be 
careful that you use more care than you 
do imagination; or your subsequent per- 
sonal history may serve to make a short 
paragraph in the daily list of accidents. 

And now, having got some of the ground 
fairly well cleared away, we will go on 
to tackle the principles of analysis, and in 
this way we will get hold of some of the 
main facts of the metals, and incidentally 
of that old friend lime, with whom we 
started on this slow but sure search for 
the leading facts of analysis. 





A Gala Field Day in Rhode 
Island 


The fourteenth annual outing and field 
day of Rhode Island Association No. 2, 
N. A. S. E., of Pawtucket, took place on 
Sunday, July 25, at Palace Gardens, near 
Providence. 

In the morning there was an informal 
reception at the Narragansett hotel, 
where the members of the local organiza- 
tion were joined by the visitors from 
nearby cities, including many National 
and State officials. 

At half-past ten the assemblage, num- 
bering more than three hundred, boarded 
special trolley cars, and were conveyed 
to the grounds, where a tempting lunch 
awaited them. After full justice had been 
bestowed upon the good things to eat and 
to drink the company repaired to the ball 
field to witness the baseball game between 
the members of the Pawtucket Associa- 
tion and the “Bunch” of New York. For 
the first time in seven years, and after 
a most exciting contest, the “Bunch” were 
victorious by the score of 19 to 12. The 
umpire. William McCauley, was con- 
gratulated for his fairness, and Capt. 
Frank Martin felt justly proud of his 
team’s victory. 

At the conclusion of the game, there 
was a summons to the dining hall, where 
an old-fashioned shore dinner was served, 
and met with the hearty approbation of 
everybody present. 

After dinner the “Bunch”. gave an en- 
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joyable entertainment in the dance hall, 
each number being generously applauded. 

While the outing of Rhode Island No. 
2 is ostensibly a local event, yet it al- 
ways flavors of the National occasion, as 
among the distinguished guests present 
were Past National Presidents Herbert F. 
Stone, P. H. Hogan, T. N. Kelsey, Joseph 
I’. Carney and National Vice-President 
W. J. Reynolds. State Deputy Edward H. 
Kearney, of Boston; State Deputy Ed- 
ward Wilkens, of Rhode Island; State 
Secretary Frank Henderson, of Dedham, 
Mass.; State Treasurer Walter Damon 
and National Trustee William J. McLean 
were also present. 

The enjoyable occasion was under the 
superintendence of the following commit- 
tee: Riley Daniels, chairman; James M. 
O’Brien, Thomas P. Burke, Albert H. 
Keene, W. R. McCauley, W. H. Keene, 
James J. Chandley, Alexander Van Vre- 
denburg, Fred B. Beck, E. M. Kennedy, 
Henry Porter, Benjamin Scholes, John 
Ryan, Harry Dunlap. 

A very handsome combination menu and 
program was donated by the Burke En- 
gineering Company, of Providence, 





Small Things That Count 





Apparently insignificant things around 
a power plant may sometimes produce 
serious trouble. In a gas-power plant 
equipped with producers, the 
threeway cock at the entrance to the 
purge pipe of one of the producers was 
unintentionally left so that the purge 
pipe communicated with the gas main 
through a very slight crack. The conse- 


suction 


quence was the suction of air into the 
system, causing an explosive mixture to 
be formed in the pipe leading to the 
scrubber. It is not known how the mix- 
ture became ignited, but it did. No one 
was hurt, fortunately, but the producer 
Was put out of commission for several 
hours. 

Moral: Don’t use a threeway valve 
that is capable of connecting more than 
two of the outlets in any position, even by 
the merest crack or leakage space. 

Again: Don’t allow the use of connec- 
tions at the engine which make it possible 
for the gas-supply pipe to connect with 
the air-supply pipe at any time other than 
during the suction stroke of the engine. 

Once more: If you are using illuminat- 
ing gas or gasolene in an engine with 
high compression by diluting the mixture 
to prevent premature ignition, arrange the 
mixing valve so that the attendant can- 
not increase the proportion of gas or 
gasolene, accidentally, intentionally or 
otherwise, without taking the mixing 
chamber apart. If necessary, rivet a 
chunk of cast iron in the path of the 
lever that controls the gas proportion so 
it cannot be moved any farther toward 
increasing. the richness of the mixture. 
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Cylinder Lubrication 


A man whose every utterance upon 
steam-engine practice would be listened 
to with respectful interest writes: “I sug- 
gest that you start a discussion on the 
lubrication of engine cylinders. I believe 
that ninety per cent. of the cylinder 
troubles throughout the country are due 
to poor lubrication. Superheated and wet 
steam both introduce complications that 
are little understood. A thorough venti- 
lation of the subject would be profitable to 
all concerned.” 

We commend the subject to our cor- 
respondents as an interesting and fruit- 
ful one. Inquiries among engineers and 
owners of steam plants indicate an as- 
tonishing discrepancy in the amount of 
cylinder oil used in engines running under 
apparently similar conditions. How much 
oil do you use? What is the size and 
speed of your engine; what pressure do 
you carry, and is the steam wet or dry, 
and if superheated how much? What 
kind of oil do you use, and, if it is a 
fair question, what do you pay for it? 
Have you had any cylinder troubles due 
to lack of lubrication; how did they 
manifest themselves and how did you get 
rid of them? 

Water in the steam increases the dif- 
ficulty of lubrication and naturally so.- 
Apply a drop of hot oil to a well-wetted 
metallic surface, and see whether it will 
stick and spread. If a separator were of 
no other use it might “earn its keep” in 
the possible saving of oil and cylinder 
wear. 

Notwithstanding the explanation of 
some manufacturers of sight-feed oil cups 
that the oil is “vaporized and carried with 
the steam to every part,’ we cannot 
imagine that oil in the form of vapor 
is of much use as a lubricant. Perhaps 
they mean “atomized.” Perhaps if the 
oil is really vaporized—evaporated—by 
the hot steam it is recondensed against 
the cooler metallic surface and becomes 
efficient as a lubricant. This, together 
with the fact that the boiling point is 
much higher under pressure, explains the 
possibility of lubricating cylinders using 
highly superheated steam with oil having, 
at the atmospheric pressure, a tempera- 
ture of vaporization considerably below 
that of the steam. The metallic surfaces, 
be it remembered, assume a temperature 
considerably below that of the steam as 
it comes from the boiler or superheater, 
being exposed to this temperature only up 
to the point of cutoff, to a gradually de- 
creasing temperature during expansion 
and to the comparatively low temperature 
of the exhaust during the return stroke. 

What we want most is practical in- 
formation upon the subject, something 
which will enable our readers to avoid 
and cure the cylinder troubles which they 
have, or to get along with less expense 
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than they are now incurring for avoiding 
them. 





Bluffers 


There is a remarkable type of man in 
this country who, for lack of a more ac- 
curately defining term, may be classified 
as a “bluffer.” He exists in every class 
of activity, from the clergy down to the 
coal passer, and seems to care as little 
about the contempt of decent people as 
he does about the quality of his work. 
In a few—a very few—instances he has 
flourished, by supreme impudence skilful- 
lv veiled and a plausible, genial manner 
that makes others doubt their judgment 
of him in the face of damning evidence. 
The great majority of these time-serving 
parasites, however, don’t last long in one 
place or vocation; they must be constantly 
shifting to new fields where they are not 
so well known. In engineering, the bluffer 
formerly flourished riotously, but as en- 
gineering in the United States approaches 
more and more closely to a solid scientific 
plane, the bluffer’s chances of success in 
any of its branches grow beautifully less. 
When we reach the state of accuracy 
which characterizes European engineering, 
the engineer bluffer will have to work for 
his living or go into wildcat-mine promo- 
tion. 

We saw a bluffer wreck a fine four- 
valve engine many years ago by starting 
it up cold with the cylinder-drain cocks 
closed; the cylinder head went out with 
fragments of the barrel, the connecting 
rod pulled loose at the crosshead end and 
wrapped around the crank pin like a watch 
spring, causing the shaft to lift out of 
the main bearings, after which it rolled, 
on the two belt wheels, out through the 
side of the house. 

More recently we saw a set of bluffers 
“test” a direct-connected engine-generator 
set with the calorimeter in the steam main 
sixty-five feet away from the throttle and 
the wires from the alternating-current gen- 
erator extending more than two hundred 
feet to a water rheostat and hanging from 
three to seven feet apart; no wattmeter 
was used, the output being measured with 
a voltmeter and an ammeter and _ the 
power factor of the generator and con- 
“estimated.” The 
was measured by a 


necting wires being 
speed regulation 
decrepit tachometer belted so loosely that 
it did not show a change of speed until 
the engine had made a dozen revolutions 
or so. 

More recently still we had submitted to 
us a report of a gas producer and engine 
“test” in which the efficiency of the dyna 
mo driven by the engine was estimated, 
the power taken by a pump belt-driven 
by the engine was “calculated” from tli 
mechanical piston displacement and_ tli 
vertical distance through which the water 
was moved, and the coal consumption was 
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“determined” by counting the number of 
barrow loads, one load having been 
weighed in instalments on a small pair of 
scales. 

We could go on citing these nauseating 
examples through several pages of space. 
It is an international reproach that so 
much sloppiness and bluffing is practised 
in this country, but there is cause for 
congratulation in the fact that conditions 
are steadily improving. 

The particular point we wish to make, 
however, is that bluffing does not pay in 
the long run. There is a lot of difference 
between the man who has the courage to 
tackle problems that he never met before, 
and the one who undertakes responsibilities 
with only a bare smattering of knowledge 
of the principles involved and the prac- 
tical application of them. Don’t be afraid 
of new and difficult work, if you under- 
stand the fundamental principles involved, 
but don’t pretend to know things that you 
don’t know at all, and. don’t do anything 
in a sloppy fashion—don’t be a bluffer. 


s 


Think It Over First 





_ If you have suddenly conceived the idea 
that the cylinder ratio of your compound 
engine is wrong and that you can improve 
it, don’t go right off and have patterns 
made for bushing one of the cylinders 
and making a new »iston—think it over 
awhile and see if you can convince your- 
self that your few years of engine run- 
ning have made you more competent to 
design a compound engine than a man 
who has probably spent most of his life 
doing that kind of work. 

When you have an inspiration as to the 
kind of grate bar your mechanical stoker 
really ought to have, stop a moment and 
remember that that grate bar is not the 
result of a rough calculation made on the 
back of an envelope in one and a quarter 
minutes. Perhaps it is not precisely what 
your conditions require, but did you ever 
work a fire on a grate of your own de- 
sign? 

“Peradventure,” as the old-fashioned 
story writers used to say, peradventure 
you feel a yearning to rewind the 
armature of a motor or dynamo to 
suit your own advanced ideas, or may- 
be it is the commutator design that needs 
your expert correction. Before you start 
in to spend any actual money on “im- 
proving” the apparatus, pause and _ re- 
flect that that armature or commutator is 
not the first one its designer ever built; 
he probably laid awake a few nights and 
wasted a lot of money on experiments 
before your machine was turned out. 

Now we are not arguing that the gentle 
maiufacturer or his engineer is perfect 
either in learning or in the application of 
it—not for a moment. He can and does 
make mistakes, and it’s entirely possible 
you have one of them in your plant. But, 
befure you start in to reform his engi- 
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neering practice as reflected in your ma- 
chinery, stop and convince yourself that 
you are better able to do it than he is. 
In one case out of a hundred thousand 
or so you may be; but in the other 
ninety-nine thousand or so, some money 
and humiliation will be saved by making 
the builder do his own correcting or re- 
vising, if any is needed. 





The Indicator 


Not many years ago the average en- 
gineer knew very little about the steam- 
engine indicator. Such an apparatus was 
considered a most intricate affair, and to 
operate it and read the diagrams with 
some degree of precision was altogether 
beyond the intelligence of an ordinary en- 
gineer. It was then the practice to call 
in an expert versed in this line of work, 
and during each visit, which happened 
about once a year, he was supposed to 
point out all defects in the adjustment 
of the engine and leave it in such condi- 
tion that it would at least turn over for 
the succeeding twelve months. This was 
the custom adhered to by the manage- 
ment of many plants, and little or no 
thought was given to the fact that the 
money spent for each visit of the expert 
would buy an indicator. 

The practice has changed now, and 
the indicator is no longer a mysterious 
device to be used only by a few experts. 
Its usefulness has been gradually im- 
pressed upon the minds of engine owners, 
and most of them have begun to realize 
that the time to adjust an engine is when 
it needs it, and not several weeks or 
months afterward. Even now, however, 
there are many plant owners and engi- 
neers entirely innocent of the ownership 
of an indicator, and not a few fail to 
realize, apparently, that it is not merely 
a convenience or an optional refinement, 
but a real necessity if the engine equip- 
ment is to be kept in proper condition. 

To obtain the highest efficiency from 
an engine it is absolutely 1ecessary to 
know all operating details, and the use 
of an indicator makes this possible. No 
other means will enable one to ascertain 
quickly and accurately the points of cut- 
off and release, the amount of compres- 
sion, the mean effective pressure, the 
leakiness of a piston or a valve, the re- 
lation between the work done in the head 
end and that done in the crank end of a 
cylinder, or, in a compound engine, the 
relation between the work of the low- 
pressure and high-pressure cylinders, and 
so on. 

It takes time, of course, to learn all 
the necessary details about the operation 
of the indicator and to be able to read the 
diagrams with intelligence. It is a mat- 
ter of a little study and practice, but any 
engineer who has ambition for a_ better 
place, or wishes to make the best possible 
showing in his own plant, must of ne- 
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cessity own or have the use of an indi 
cator and know how to use it. 





That Rhode Island Coal Again 


Intermittently for some time past there 
have appeared in the daily and weekly 
newspapers of the eastern section of the 
country, notices and editorials on the 
coal mines of New England. Especially 
mentioned in each were the workings at 
Portsmouth, R. I., which, after several 
periods of alternate activity and depres 
sion, extending over half a century or 
more, were finally abandoned in 1870. 
Analysis of the coal from the Portsmouth 
mine shows it to be very high in fixed 
carbon and low in volatile matter, even 
more so than Pennsylvania anthracite, and 
therefore exceedingly difficult of ignition. 
It was successfully used in smelting by 
the Taunton (Mass.) Copper Company, 
until the tariff placed on imported copper 
ore drove the company out of business, 
when the mine was abandoned. 

Requiring a high temperature to ignite 
and not being adapted to slow burning, the 
coal is unsatisfactory for domestic use. 
It may, however, find a market for in- 
dustrial purposes such as smelting and 
steam making, where strong draft and 
fierce fires are requisite. Its exceedingly 
small content of volatile matter renders 
it less suitable for use in producer-gas 
manufacture than the Pennsylvania an- 
thracites and the lignites of Dakota. 

There are paragraphs in the press 
notices of the Portsmouth coal which 
tend to create suspicion in the minds of 
the well-informed that this coal has little 
commercial value as a fuel. One state- 
ment, from an alleged coal expert, is to 
the effect that certain “treatment” is 
necessary to make the coal satisfactory 
in all cases. “The treatment,” he says, 
“results in making a coal, which in its 
natural state is practically incombustible, 
burn in a particularly satisfactory man- 
ner.” We understand that the “treatment” 
referred to consists in applying a solution 
of nitrate of sodium, or, better still, a solu- 
tion of chloride of sodium, either of which 
is said to have the remarkable property 
of setting free gases which make the coal 
kindle readily and burn freely. This meth- 
od of treating the coal has been desig 
nated, by those interested, the “Bloss pro- 
cess,” but most of our readers will recog- 
nize under the chemical names “sodium 
nitrate” and “sodium chloride” old ac- 
quaintances commonly known as saltpeter 
and salt; and they naturally will not 
understand how these substances can set 
free gases that have no existence in the 
coal. 

Then, the statement made in the press 
notices that the stock of the R. I. C. Com- 
pany will probably be listed on the New 
York curb, perhaps states as plainly as any 
words can the true value of the mine as a 
fuel producer. 
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Power Plant Machinery and Appliancés 


Original Descriptions of Power Devices 
No Manufacturers’ Cuts or Write-ups Used 


MUST BE NEW OR INTERESTING 








The Bliss Turbine ~ 


One of the very compact forms in which 
the steam turbine is built for relatively 
small output is that of the machine made 
by the E. W. Bliss Company, Brooklyn, 
N. Y. It is of the impulse class, identical 
in principle of operation with the Pelton 
water wheel, but is compounded or made 
multistage after the manner of the Reidler- 
Stumpf design. The steam is expanded 
completely in the nozzles, and after im- 
pinging on the buckets is exhausted into 
the reversing chamber, where it is redi- 
rected upon the buckets. The reversing 

: chamber is common for all reversals, so 4 
that the steam runs on a film of steam in- 
stead of on metal, which greatly reduces 
the frictional losses. The number of times 
which the steam is used on the wheel 
depends upon the steam pressure and the 
speed of the buckets, and in this nozzle 
the steam continues to strike the wheel i 
as long as there is any energy in it, but 
still keeps the peripheral speed of the FIG. I. BLISS TURBINE DISASSEMBLED 


— 

















bucket wheel low enough to permit the 
practical direct-connection of electric gen- 
erators, centrifugal pumps, blowers and 
other machinery to the turbine shaft. 

In mechanical construction the machine 
is simple, each detail being reduced to 
the lowest possible condition of simplicity 
consistent with good machine building 
and economy of operation. From an ex- 
amination of the view of the disassembled 
machine (Fig. 1) it will be evident that 
the casing is a casting having a con- 
tinuous steam chest concentric with the 
shaft; it is an iron casting. Bolted to the 
inside of the casing are the nozzles and 
also steam reversing chambers. 

The rotor is one piece of open-hearth 
steel, with the buckets milled from the 
solid; the buckets are separated by sheets 
of special anti-corrosive metal held in 
place by steel bands shrunk on_ the 
periphery of the wheel, giving a smooth 
unbroken surface. The running clearance 
between the rotor and the ends of th 
nozzle and faces of the reversing chamber 
is 1/16 inch. 

Complete expansion of steam takes 
place in the nozzles, all of its expansive 
force being: changed to kinetic energy, 
and it is claimed that there is no differ- 
ence of pressure between the steam in the 
buckets and that in the reversing cham- 
bers, and, consequent!y, little if any leak- 
FIG. 2. SECTIONAL VIEW OF BLISS TURBINE age. 
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a point directly over the shaft where it Instrument for Calibration of 


is diverted from the ring to the bearing : ‘ 
by the action of the scoop which projects Indicator Springs 


into the interior of the ring between the 


Attached to the end of the shaft is the 
governor, of the flyball type, consisting of 
two weights supported on hardened-steel 
knife-edge fulcrums; through the action 
of suitable connections the governor con- _ sides. 
trols a balanced throttling valve, while Fig. 2 is a section of the turbine with Experience in the calibration of indi- 
a separate emergency governor operates a_ the steam inlet at the bottom, showing 
speed-limit valve. This latter valve may also the construction of the governor, applied directly to the spring itself in, the 
be set for any predetermined number of the balanced governor valve, the emer- cylinder of the indicator gives more sat 
revolutions above the normal and any gency stop valve and their connections. isfactory results than those obtained by 
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cator springs has proved that dead weight 
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FIG. 3. SECTIONAL VIEW OF SHAFT BEARING 


over-speeding of the turbine will at once 
close the valve and stop the machine. 
Steam leakage from the interior of the 
casing to the atmosphere is provided 
against by the use of a frictionless 
labyrinth packing in which there is no 
contact between the rotating and station- 
ary rings. The construction and relative 














TURBINE DIRECT-CONNECTED TO ROBINSON FAN, 


proportions of this packing, as applied to FIG. 5. 200-HORSEPOWER BLISS 
this turbine, are indicated in Figs. 1 and 2; CAPACITY, 100,000 CUBIC FEET AT 4-INCH STATIC PRESSURE 





the use of mercury coiumns or steam 
pressure. In the illustration is shown an 
apparatus that has been designed and 
patented by A. B. Calkins with a 
view to facilitate the accurate calibration 
of indicator springs by means of pressure 
exerted by weight. The machine is a scale, 
which by means of a sliding weight meas- 
ires the tension put upon the spring by 
the weight in any position on the beam. 
At the top of the standard an equal-armed 
lever is hung upon knife-edged pivots. At 
one end hangs a weight which balances 
the graduated scale or weight beam along 
which the actuating weight slides, by its 
position on the beam determining the 
pressure which compresses the spring. 
The action of the scale beam is that 
of a compound lever, and the effective- 
of the single calibrating weight is 

















FIG, 4. CENTRIFUGAL GOVERNOR, BALANCED GOVERNOR VALVE, EMERGENCY STOP ness 

VALVE, AND THEIR CONNECTIONS proportioned to its distance from the ful- 
crum. On the upper side of the left- 
hand end of the primary lever is a small 





the concentric rings on the side of the In Fig. 4 are shown the centrifugal 
governor, the balanced throttle and emer- 


gency stop valves and the nozzle casting. 


rotor, on the casing cover and in the in- countersink into which one end of an ex- 
side of the casing constitute the packing. tension screw is fitted. This extension 

A ring oiling device with special fea- Fig. 5 shows a 200-horsepower turbine screw is composed of an upper and lower 
tures is used on the main bearings. This directly connected to a Robinson fan de- member, one of which screws over the 
the sectional view of the signed to deliver 100,000 cubic feet of other. This extension screw, which passes 
air per minute against a static head of upward through the socket which supports 
the indicator to be tested, has two nurled- 


is shown in 
shaft bearing, Fig. 3. Oil is held on the 
inside of the channel ring until it reaches four inches of water. 
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edged flanges by which it may be extended 
or shortened. 

To the top of the standard is fixed a 
small ».ost bearing a zero mark and a 
pointer Sracket on which the pointer is 
pivoted. ‘!ne upper end of the pointer 
sweeps 22° che zero mark and the lower 
: canects with the primary lever in 
sich manner as to give a multiplication of 
the movements of the primary lever and 
of an exact observation of the 
of this lever. 


allow 
movements 

In the calibration of an indicator spring, 
the instrument is secured to its support, 
with paper on the drum. The sliding 




















NEW INSTRUMENT FOR THE CALIBRATION 


OF INDICATOR SPRINGS 


weight is set at the zero mark on the 
lower scale beam and the upper end of 
the extension screw is brought in contact 
with the under side of the indicator pis- 
ton. The sliding weight is then moved to 
any desired position on the graduated 
beam. This causes the pointer to move 
to the left of the zero mark. The 
tension screw is then unscrewed, compres- 
sing the indicator spring and bringing 
the pointer back toward the zero mark. 
When this point is reached, the pres- 
sure on the spring is equal to the pro- 
duct of the weight by its distance from 
the fulcrum, and a mark may be drawn on 


ex- 
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the paper showing the hight of the pencil 
point at this pressure. 

Suppose a 50-pound spring is to be 
tested. The area of the piston of the in- 
dicator is one-half square inch. The area 
being but one-half square inch, but one- 
half the dead weight will be necessary to 
show an equivalent of full pressure on 
the piston. A graduated-scale strip suit- 
able for a 50 spring is inserted in the 
secondary lever and will have 10 divisions 
marked thereon. A 50-pound spring will 
stand a pressure of 100 pounds per square 
inch above the atmosphere and this pres- 
sure will move the pencil point two inches 
or 100/50. The weight to be used on 
the weight beam will be 5 pounds avoir- 
dupois. It is placed on the first line from 
the zero mark on the scale strip. This 
causes the pointer attached to the station- 
ary post to move to the left of the 
zero line. The true line of equilibrium 
is established by holding the upper mem- 
ber of the extension screw and unscrew- 
ing the lower member until the pointer 
comes back to zero. 
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can be ascertained. If accurately drawn, 
the lines will be 10/50 of an inch apart. 
Any amount plus or minus this distance 
would show the error in the spring. 

In like manner, springs of any other 
scale are calibrated. Scale strips and 
weights for metric calculation are fur- 
nished with the apparatus if desired. 

The apparatus is easily adapted to the 
calibration of pressure gages of all makes. 
It is being put on the market by John 
S. Bushnell & Company, 227 Fulton street, 
New York City, sole*agents for the manu- 
facturers, A. R. Calkins & Son, 232 Ful- 
ton street. 

The machine from which the illustra- 
tion was made was built for the Russian 
government for use in the naval depart- 
ment. 





The “Strong” Engine Stop 


, 


The new “Strong” engine stop, just got 
out by the Strong, Carlisle & Hammond 
Company, 336 to 344 Frankfort avenue, 





“STRONG” STOP ATTACHED TO ENGINE 


A line is now drawn on the paper. The 
weight is then moved to the next division, 
and another line drawn, and so on, until 
10 lines have been drawn, bringing the 
pointer back to the zero mark for each 
line. 

It will be seen by this description that 
the 5-pound weight has performed the 
duty of a 50-pound weight. The pencil 
has been raised consecutively through 10 
divisions on the scale, and 16 lines drawn 
above the atmospheric line. By taking 
the scale of the spring, which is 50 divis- 
ions to the inch, and measuring the lines 
on the paper, the amount of error, if any, 


N. W., Cleveland, O., is of novel design. 
The device is shown attached to a steam 
engine in Fig. 1, set to operate. It con- 
sists of a cold-rolled steel band A, Fig. 2, 
and spring-steel band B, secured to the en- 
gine shaft by the clamps E, the weight IV 
being free to move more or less from the 
center of the shaft as the speed of the 
engine varies the side clamps C, which 
can be moved toward or from the weight 
as the speed of the engine demands. 
These clamps are set for the desired speed 
before leaving the factory. There is also 
a stand F, at the top of which is a lever D. 
With the engine running at normal speed, 
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F can be adjusted in hight until D is just 
out of striking distance of the hardened 
point P. The slightest increase of the speed 
of the shaft will throw the point P a slightly 
greater distance from the center and 
striking the lever D, bring it in contact 
with the arm of the stand F, which closes 
the circuit. 

Current instantly passing through the 
magnet coils in the engine stop draws the 
magnet bar down, and with it lever M, 
Fig. 3. This releases the hammer H, 
which drops and knocks the rod L from 
its support and closes the quick-closing 
valve. The latch O, Fig. 4, locks the 
hammer in place so that the rod L, Fig. 
3, cannot be placed on its support until 











io 











FIG. 2. SHOWING ELECTRIC CONTACT 
the hammer H is returned to its normal 
position. The lever D can then be re- 
turned to its vertical position. 

This engine stop can be operated by 
pressing a push button located anywhere 
in the plant. It operates in connection 
with a quick-closing valve located just 
above the throttle of the engine, thus 
making it wholly independent from the 
engine throttle. 

An engine equipped with a “Strong” 
engine stop cannot be started without first 
setting the stop. It will readily be seen 
that opening the throttle will not permit 
the steam to enter the engine, as the 
quick-closing valve will be closed, and it 
cannot be held open unless the stop is 
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set. The only thing which could be 
neglected by the engineer and thus make 
the stop inoperative is lack of attention to 
the storage batteries. A duplicate set of 
batteries is furnished with each installa- 
tion and also a voltmeter. The duplicate 
set of batteries permits one battery to be 
charged while the other is in service. 
The voltmeter not only checks the condi- 

















FIG, 3. POSITION WHEN ENGINE IS RUNNING 




















FIG, 4. POSITION OF 


DOWN 


STOP AFTER SHUTTING 


ENGINE 


tion of the battery for the benefit of the 
engineer, but shows the superintendent or 
manager at a glance, as he passes through 
the engine room, that the apparatus is 
being taken care of. The stop can be 
tested at any time by pushing the button, 
an attendant standing at the stop and 
catching the lever as it is thrown from its 
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position. If the stop is at once reset, the 
speed of the engine need not be affected. 

The speed limit connected with this en 
gine stop is independent of all belts, chain 
drives, etc., and being bolted in place on 
the engine shaft cannot easily be thrown 
out of service. 





Vacuum Tube Cleaner 


A new design of vacuum tube cleaner 
is illustrated and described in the fol- 
lowing: The cleaner is connected with a 
live-steam pipe, and properly relieved of 
all condensation prior to entering the 
tubes of the boiler. In the head of the 
cleaner are small counterbored apertures, 
which aid in relieving condensation and 
also in causing an agitation of soot in 
the tubes as the cleaner is placed in them. 

The tube cleaner is admitted into the 








CLEANING 


THE TUBES 

tube for about 6 inches, until it strikes a 
shield which acts as a valve and drives 
the steam to the rear end of the tube, 
causing considerable agitation for its full 
length. By gently pulling out, the vac- 
uum that is formed cleans the tube of soot 
and accumulation. 

It is claimed that the steam is super- 
heated and that it is utterly impossible 
to cause contraction, due to cold air en- 
tering the tubes or parts of the com- 
bustion chamber of the boiler. 
due to the fact that if the fires are in 
the proper condition, the heat from the 
furnace will follow the head of the cleaner 
as it is withdrawn from the tube, due 
to the vacuum that is, created. 
It is said that the cleaner will work in a 
very satisfactory manner with a steam 
pressure of from 10 to 15 pounds. This 
cleaner is handled by the Corbett Supply 
Company, Trenton, N. J. 


This is 


strong 
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James Watt Association Outing 


James Watt Association No. 7, National 
Association of Stationary Engineers, of 
New York, held its annual outing at 
Schmidt’s grove, Glendale, L. I., on Sun- 
day, August 1. The hospitality of No. 
7 is well known, and the usual good time 
was had. There were a baseball game 
and several other outdoor sports, which 
awakened great interest. At the con- 
clusion of the games, the gong was 
sounded, and the company repaired to 
the dining hall where fully one hundred 
partook of a tempting repast. The com- 
mittee in charge of this merry occasion 
were Andrew Howard, John Ronnie and 
George Bush. 





Business Items 


Charles Webber, who is well known to the 
engineers about Greater New York, is now 
representing Sanderson & Wright, of New 
York. 

The Hoppes Manufacturing Company, 
Springfield, Ohio, reports 13 recent sales of 
Iioppes live-steam feed-water purifiers, rang- 
ing in capacity from 200 to 380,000 horse- 
power; also a number of recent sales of 
large steam separators, oil eliminators and 
exhaust heads. 


The Parker Boiler Company has received 
an order for three 267-horsepower boilers 
from the King Philip Copper Company, 
Winona, Mich., making the second order 
from this company. Also, an order for a 
800-horsepower boiler from the Winona 
Copper Company, which is the third order 
from that company. 


The A. S. Cameron Steam Pump Works, 
foot of Nast Twenty-third street, New York, 
has issued a new catalog illustrating and 
describing the Cameron condensing apparatus. 
This company now makes all types of con- 
denser for every service and a copy of this 
new catalog will be gladly sent to any engi- 
heer upon application. 


The Torrington (Conn.) Electric Light 
Company is adding a 50-kilowatt Westing- 
house turbine generator set to its power-sta- 
tion equipment, which has hitherto com- 
prised a 3800-kilowatt General Electric Curtis 
turbine set and a 500-horsepower Harris en- 
gine direct connected to a Stanley generator. 
The station supplies a lighting and power 
service with 60-cycle three-phase current at 
2300 volts. 

Among 
machinery 


recent sales of heavy electrical 
made by the Allis-Chalmers Com- 
pany is a contract covering two three-phase, 
25-cycle, 6600-volt alternating-current gen- 
erators, with a combined capacity of 8000 
kilowatts, to be direct coupled to gas engines 


in the power plant of the Carnegie Steel 
Company's Carrie furnaces at Rankin, Lenn. 


These are the largest machines ever built for 
service of this character. 

“Piping and Chimneys” 
very attractive catalog just issued by the 
M. W. Kellogg Company, 50 Chureh street, 
New York. The information about this com- 
pany’s radial brick chimneys is concise and 
of value to the engineer, as is also the in- 
formation about its welded pipe, which is so 
necessary in power-plant practice of the pres- 
ent day. The catalog also illustrates and 
describes the Kellogg barometric condenser. 


is the title of a 
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A copy will be gladly sent any engineer on 
application. 

For additional power on its railway lines 
and for lighting several adjoining towns, in- 
cluding Narragansett pier and Wickford, 
R. I., the Sea View Railroad Company has 
irstalled in its Hamilton, R. I., power station 
two. 400-kilowatt Westinghouse turbines 
driving Westinghouse three-phase, 60-cycle, 
260-volt alternators. This equipment is ad- 
ditional to a set .of horizontal, cross-com- 
pound reciprocating engines driving West- 
inghouse generators already installed. The 
plant is supplied with Westinghouse LeBlanc 
condensers which preserve a vacuum of 28 
inches. 





New Equipment 





Cc. Ham will 
Creek, Wis. 

The citizens of Peru, Neb., will vote on is- 
suing $15,000 bonds for water works. 


build a brewery at Silver 


The Kings County Cold Storage Company, ' 


Brooklyn, N. Y., is building a new ice plant. 
Water works to cost about $50,000 will 


be constructed at South Paris, Me. E. N. 
Ifaskell, village clerk. 
The village trustees of Rankin, Ill, are 


said to have under consideration the question 
of constructing water works. 

The citizens 
issue $90,000 
sewers. S. B. 


voted to 
and 


of Jellico, Tenn., 
bonds for water works 
Snyder, mayor. 

The citizens of Central City, Neb., voted to 
issue $18,000 bonds for constructing a light- 
ing plant. C. F. Neumeyer, city clerk. 

Bids will be received until Aug. 16 by water 
commissioner, Niagara Falls, N. Y., for nine 
pumps, piping and valves for water works. 


Plans are being drawn for enlargement of 


the power plant of the Bar Harbor and 
Union River Power Company, at Ellsworth, 
Me. 

G. H. Jay, of Great Falls, Mont., is re- 


ported to have been granted a franchise for 
an electric-light and water-power piant in 
St. Maries, Idaho. 


The Canadian Fish and Cold Storage Company 
will build a plant at Prince Rupert, B. C., to 
include a public cold-storage buidling and fer- 
tilizing plant. This will cost $300,000. 


The Delaware Ice Company has been incor- 
porated with $250,000 capital to manufacture 
ice. Incorporators are J. H. Scott, W. F. Kohl- 
becker, J. R. O’Donnell, of Wilmington. 


The Philadelphia (Penn.) Warehousing and 
Cold Storage Company has let contract for the 
erection of an eight-story warehouse and two- 
story engine building to cost about $300,000. 


It is reported that the Lexington & Interurban 
Railway Company will soon begin construction 
of power house at Valley View, Ky., to cost 
about $250,000. Geo. McLeod, Lexington, Ky., 
is chief engineer. 


The South Bend Vacuum Ice Company, South 
Bend, Ind., has been incorporated with $75,000 
for the purpose of manufacturing ice. S. A. 
Knoblock, C. M. Kreighbaum, P. E. Bondurant, 
and others, directors. 


Proposals will be received at the office of 
constructing quartermaster, Fort Slocum, N. Y. 
until 10 a.m., August 18, for installing heating 
systems in barracks Nos. 35, 38 and 40 and 
Officers’ quarters Nos. 8 and 9. 


, 


The Peoples Plate Ice and Cold Storage Com- 
pany, Bayonne, N. J., has been incorporated 
to manufacture ice, ete. Capital, $150,000. 
Incorporators, Edward Rosedon-Foote, Horace 
Windsor Bodine. Henry F. Kisker. 
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New Catalogs 


The Curtis & Curtis Company, Bridgeport, 
Conn. Catalog. Pipe cutting and threading ma- 
chinery. Illustrated, 36 pages, 74x10 inches. 

Jacobson Machine Manufacturing Company, 
Warren, Penn. Bulletin No. 27. Gas and gaso- 
lene engines. Illustrated, 24 pages, 6x9 inches. 

American Huhn Metallic Packing Company, 


1876 Broadway, New York. Booklet. Huhn 
metallic packing. Illustrated, 16 pages, 4x8 
inches. 


The Gardner Governor Company, Quincy, IIl. 
Bulletin No. 143. Gardner-Rix vertical high- 
speed air compressor. Illustrated, 8 pages, 6x9 
inches. 

Wickes Bros., Cedar and West streets, New 
York. Bulletin No. 2. New model gas and 
gasolene engine No. 2. Illustrated, 4 pages, 6x9 
inches. 


Dodge Manufacturing Company, Mishawaka, 


Ind. Booklet. ‘“‘From Log to _ Line-shaft.’’ 
Construction of Dodge wood split pulley. Illus- 
trated, 16 pages, 6x9 inches. 

The Bristol Company, Waterbury, Conn. 
Bulletin No. 104. Preliminary bulletin § of 
recording gauges, pressure and vacuum. Illus- 
trated, 40 pages, 8x104 inches. 

Chapman Engineering Company, 917 Land 


Title building, Philadelphia, Penn. Catalog No. 
9. New Chapman case-hardened corrugated cop- 
per flange gasket. Illustrated, 24 pages, 6x9 
inches. 


‘Henry R. Worthington, 115 Broadway, New 


York. Bulletin W 165. Volute centrifugal 
pumps. Illustrated, 16 pages, 6x9 _ inches. 


Bulletin W 166. Triplex house tank pumps. 
Illustrated, 4 pages, 6x9 inches. Bulletin W 169. 
Boiler feed pumps. Illustrated, 4 pages, 6x9 
inches. 





Help Wanted 


Advertisements I 
for 25 cents per line. 
a line. 

WANTED—tThoroughly competent steam 
specialty salesman; one that can sell high- 
grade goods. Address “M. M. Co.,’’ Powrr. 

AN ENGINEER in each town to sell the 
best rocking grate for steam boilers. Write 
Martin Grate Co., 281 Dearborn St., Chicago. 

AGENTS WANTED to sell Burgmann cele- 
brated engine packings in territories not yet 
covered. See our advertisement on page 85. 

WANTED—First-class designer and drafts- 
min on steam and power pumping machinery. 
Good experience essential. Advise age, experi- 
ence, education and compensation § desired. 
Box 85, POWER. 

WANTED—An assistant chief engineer, man 
experienced as chief engineer or assistant chief 
engineer, for power plant operating gas engines 
and steam engines. Give full information 
as to your experience. Address ‘C-33-85” 
Trude Bldg., Chicago, Ill. 

W ANTED—Engineer 


under this head are 
About 


( inserted 
six words make 


for power plant of 
smelter, five miles from Chihuahua. Alter- 
niting day and night shift. Wages, seven 
pesos (about $3.50 U. S. Cy.) per day. State 
experience, age, references, married or single. 
American Smelting & Refining Co., Apartado 
No. 63, Chihuahua, Mexico. 


Situations Wanted 


this head 
About six 


under 
line. 


Advertisements 
for 25 cents per 
a line. 


POSITION WANTED as 
or chief engineer, Thorough experience in 
electrical and mechanical steam engineering; 
familiar with all kinds of printing machinery. 
Very best references. Address Box 86, PowrEr. 


are 


inserted 
words make 


master mechanic 


Miscellaneous 
Advertisements under this head are inserted 
for 25 cents per line. About six words make 


a line. 
A PRACTICAL MAN wants to buy or lease 
an electric light plant. Box 84, Power. 
PATENTS secured promptly in the United 
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Belted Electric 


POWER AND THE ENGINEER. 


Elevators 


Wherein They Differ from the “Self-Contained” ‘Types; Description 
of Principal Methods of Operation and Some Features of Construction 





BY 


An electric elevator, properly speaking, 
is a combination machine, consisting of 
some type of hoisting apparatus and an 
electric motor, usually mounted on the 
same bed, and connected with each other 
through suitable gearing, so that the motor 
may operate the hoisting machine. In the 
early days of the electric motor, before 
complete combination machines were man- 
ufactured, it was not uncommon to belt 
the electric motor to a countershaft, and 
belt that to the hoisting machine, and the 
installation was called an electric elevator. 
This sort of arrangement is still used for 
small outfits and intermittent service, and 
to distinguish it from the self-contained 
machine it is called a “belted” 
elevator. 

Belted elevators are used principally 
for freight service, although they are also 
employed to operate passenger cars in 
buildings a few stories high, where a speed 
of more than 75 feet per minute is not 
required. For higher speeds they are 
not suited, for reasons that will be fully 
explained hereafter. 
details 


electric 


As the mechanical 
machines are not ma- 
terially different from those of the hoist- 
ing-machine part of the self-contained 
electric elevator, I will give only such de- 
scription of them as may be necessary to 
point out the difference between the two 
types, and to give a general idea of their 
operation. 


of these 


BELTED ELEVATORS 

Belted elevator machines may be 
divided into two classes, the double-belt 
and the single-belt types. In the double- 
belt type, the driving motor is belted to a 
shaft, and from this shaft two belts are 
run to pulleys on the hoisting machine, 
one belt being straight and the other 
crossed; one of these drives the car up- 
ward and the other one drives it down- 
ward. The belts are put into and out of 
action by the use of clutches or tight and 
loose pulleys, which are arranged in many 
different ways, just as in any other type 
of apparatus where opposite motions are 
obtained by the use of open and crossed 
belts. In the single-belt type of machine, 
the motor is belted directly to the hoist- 
ing machine, and the reversal of the di- 
rection of car travel is obtained by re- 
versing the motor. For both types of ma- 
chine the same kind of motor is used, as 
no special construction is required to 
make the motor reversible when modern 


WILLIAM 


carbon brushes and holders are employed. 
While there is no difference between the 
motor used for double-belt and_ single- 
belt machines, there are considerable dif- 
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FIG. I 


ferences in the switches used to stop and 
start the motor, which will be made clear 
later. 

The switches used to start a motor 
constitute what is called a_ controller. 
When they are arranged to run the motor 





BAXTER, JR. 


in one direction only, they are called non- 


reversing controllers; for operating the 
either direction they are called 


controllers. 


motor in 
reversing 

The simplest way in which a double- 
belted elevator machine can be installed is 
shown in the diagram, Fig. 1. In this ar- 
rangement the controller is a plain motor 
starter, of the design used for starting 
stationary motors to drive any kind of 
machinery. The motor J/ is belted to a 
shaft A, from which two belts run to the 
pulleys of the hoisting machine B. One of 
the belts is crossed and the other one is 
open. The driving shaft of the elevator 
machine has a screw mounted on one end, 
and that meshes with a worm wheel on 
the side of the hoisting drum D. When 
the shaft is the drum is rotated 
and through the lifting ropes D’ the car is 
moved, being raised or lowered according 
to which of the belts does the driving. 
On the worm shaft is fastened a 
brake wheel, and a brake shoe controlled 
by the lever L” acts to prevent the shaft 


turned 


also 


from turning when the belts are both 
on the loose pulleys. To operate the ele- 
vator, the motor is first set in motion, 


which causes the shaft A to revolve, and 


the hand rope FE or EF’ is pulled. If the 
rope E is pulled down, the rope EF’ will be 
pulled upward and lift the lever L, which 


swings around the pivot L’; this will draw 
the belt shifter to the left, and the crossed 
belt will be the tight 
pulley and at the same time the brake 
shoe will be raised by the action of the 
lever L” on the lever 7. Assuming suit- 
able construction, the car will be drawn 
up by the drum DP. 


carried over on 


To stop the car at 
any floor, the operator merely grasps the 
hand rope FE and holds it. As the car 
moves upward the rope also moves up- 
ward, and in that way the lever L is re- 
turned to the position in which it is shown, 
the belt shifter drawing the crossed belt 
back to its loose pulley; at the same time 
the lever L” releases the brake shoe, which 
comes down on the brake wheel and stops 
the elevator machine. 

One objection to this arrangement is 
that the motor is kept running as long as 
the elevator is likely to be needed, even 
when the elevator is stopped, and the 
motor is using current driving itself and 
the shaft A; but as the power required to 
do this work is small, the current 
sumption is also small. Tf the 


con- 


motor is 
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shut off whenever the elevator is stopped, 
this results in the disadvantage that the 
motor must be started up again in order 
to start the elevator machine. In places 
where the elevator is in constant use and 
where the stops at the floors are short, 
the waste of current caused by keeping 
the motor running all the time is not as 
great as might at first appear, owing to 
the fact that every time the car is started, 
the additional current required to set it 
in motion is not as great as in cases where 
the motor and the elevator car start at 
the same time. 

The motor starter used in an installa- 
tion arranged as in Fig. 1 should be pro- 
vided with an automatic release to cut off 
the in the supply current 
fails. 

The general appearance of a high-grade 
double-belt hoisting machine is shown in 
Fig. 2; this is made by the Westbrook 


motor case 


POWER AND THE ENGINEER. 


whenever the car reaches either the upper 
or the lower limit of travel. 

The lifting ropes by means of which the 
car is raised and lowered are wound upon 
the drum J. 

lf the car were to become wedged in 
the hatchway when running down, and the 
machine were not the lifting 
ropes would slack up and a serious ac- 
cident might follow. 


stopped, 


To prevent such a 
mishap a device is provided that acts to 
stop the machine by throwing the belt off 
the tight pulley as soon as the ropes begin 
to slack up. Such devices, which are used 
on all electric elevators, are called slack- 
cable stops. The general principle of op- 
eration of slack-cable stops, top and bot- 
tom and the 
brakes are substantially the same in all 
elevator machines. 

When the 
way shown in Fig. 1, the operator in start- 


stop-motion mechanisms 


an elevator is installed in 

















FIG, 
Elevator Company, of Danville, Va. In 
this machine the sheave wheel 4 takes 


the place of the starting lever L of Fig. 
1, and the slotted arms B and C, together 
with the bars B and C, constitute the 
belt-shifting device. With this construc- 
tion only one belt is shifted at a time, so 
that the loose pulleys do not have to be 
as wide as they would be in a construction 
like that of Fig. 1, in which both belts 
are shifted, one to the tight center pulléy 
and the other away from it. The hand- 
rope sheave 4 has strong pins on the sides 
and these, sliding down in the slots in the 
arms B and C, cause the belt to be carried 
over on the tight pulley. 
there is a which 


On the sheave 4 
lifts the lever D 
the wheel is turned in either di- 
and thereby releases the 
by lifting the weight F. A composition 
worm gear is mounted on the drum shaft 
within the casing F, and is driven by a 
steel worm on the under side, within the 
cylindrical casing G. The device at H is 
an automatic stop, to stop the machine 


cam 
when 


rection brake 


2 


ing the motor takes hold of the handle of 
the switch lever H and slowly moves it 
over to the right, until it cuts out all 
the resistance. Now if it is desired that 
the motor and the car may be started to- 
gether, it is evident that the man who 
starts the car cannot also start the motor 
by actually taking hold of the handle of 
the motor-starter lever; therefore, some 
means must be provided for moving the 
lever of the motor starter without actually 
taking hold of it, and this means must 
also be made so that it will move the lever 
at the proper velocity that the starting 
resistance may not be cut out too rapidly 
or be allowed remain in the circuit 
longer than is necessary. 


to 


A device that can be operated from a 
more or less distant point to cut out the 
starting resistance is called an automatic 
motor starter; such devices are made in 
many forms, but the general principle of 
operation can be understood from the 
diagram, Fig. 3. In this diagram an auto- 
matic starter is shown in which the switch 
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lever H is dwawn up over the resistance 
contacts by the pull of a solenoid magnet 
H’. This magnet, if acting without any 
hindrance, would pull the lever up to 
the top position almost instantly, and as 
it is necessary for it to move up slowly 
to cut out the resistance gradually, a re- 
tarding dashpot H” is placed above the 
magnet and a stem projecting up from 
the solenoid plunger carries at its upper 
end the dashpot piston. By properly ad- 
justing the dashpot, the lever H can be 
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caused to move upward at any speed de- 
sired. 

In addition the automatic 
there is a controlling or master switch N, 
provided with a lever N’ connected with 
the hand rope EF’. When the hand rope is 
moved it closes the switch N, and also 
moves the lever L to shift the proper belt 
onto the tight pulley and to lift the brake 
shoe. When the switch lever N’ is moved 
either upward or downward, the circuit 
between the motor and the line is closed 
and then the current will flow through 


to starter 
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the motor and controller circuits in the 
direction indicated by the arrow heads. 
Following the arrow heads it will be seen 
that the main current will pass through 
the armature by the wires a and a” to the 
top of the resistance contacts and thence 
through the resistance to the lever H, and 
through the wire b” back to the switch N 
and thence to the line wire c. The current 
that is shunted from the wire a through 
the field coils of the motor will pass by 
the wire b to the upper end of the solenoid 
magnet H’ and through this to the wire 
b' and the wire b” and back to the main 
switch and the line wire c. Thus as soon 
as the switch N closes the circuit, the 
magnet H’ becomes energized and begins 
to lift the switch lever 1, which slowly 
cuts out the starting resistance FR, all of 
this resistance being cut out when the 
lever H reaches its uppermost position. 

In the simple diagram, Fig. 1, it will 
be noticed that the field winding and the 
armature of the motor are connected with 
each other so as to form a closed circuit 
or loop. This connection is always made 
this way if possible, because it prevents 
serious sparking at the switch contacts 
when the circuit is opened to stop the 
motor, and in addition protects the in- 
sulation of the field coils from possible 
damage by a high voltage, self-induced 
when the field circuit is suddenly opened 
while fully energized. With the connec- 
tions as in Fig. 1 this is avoided because 
the field circuit is never opened in or- 
dinary operation. 
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The closed-circuit connection of Fig. 1 
is preserved in Fig. 3, although it may not 
be as readily seen from casual examina- 
tion. The actual connections are as shown 
in the simplified diagram, Fig. 4, in which 
the construction of the main-line switch N 
is modified so as to simplify the run of 
the wiring. In this diagram it will be 
noticed that the field winding and the 
solenoid of the automatic starter are con- 
nected in series with each other. This 
construction is not generally followed, be- 
cause in order to do so it is necessary to 
wind the solenoid with a special size of 
wire for each size of motor, so that it 
may be properly magnetized by the cur- 
rent required for the motor field. The ad- 
vantage of the arrangement shown, is that 
if the field cireuit shenld be broken in 
any way the sclenoid magnet would be 
switch lever H 
would drop and put the starting resistance 


de-energized and the 


back in the armature circuit and prevent 


serious damage. In most cases. the 


_solenoid H’ is connected in parallel with 


the field winding, this being done because 
then it is not necessary t 


) proportion the 
solenoid winding and the field winding of 
the motor to correspond with each other. 

The appearance of an actual automatic 
starter of the type shown in Fig. 3, is 
shown by Fig. 5. This apparatus is made 
by the Cutler-Hammer Company, of Mil- 
waukee, Wis. The most noticeable differ- 
ence between this device and the one in- 
dicated in Fig. 3, is the position of the 


Power, N13 


7 





258 


dashpot, but there are other features that 
can be more easily understood from the 
wiring diagram, Fig. 6. In this diagram 
the main line switch N is left off for the 
sake of simplicity. The paths of the 
currents can be easily traced by following 
the arrow heads. ,The current for the 
solenoid //’ is drawn from _C, and _fol- 
lowing the wire g reaches a small switch 














FIG. & 


lever i and from that passes to the con- 
tact s, through the 
solenoid H/’ to the wire / and to the line. 
When the switch lever H is raised to the 
highest position, the projection on_ its 
upper edge lifts the switch lever 7 and 
forces the current to pass from the wire g 
through a resistance / to the wire g’ and 
thus reach the contact s and the wire g”. 
The object of this arrangement is to re- 
duce the current in the solenoid winding ; 
this is practicable because the current re- 
quired to hold the lever H up in the 
highest position is very much less than 
that required to lift it from the lowest 
position. This arrangement cannot be 
used if the solenoid and the motor field 
windings are connected in series; hence, 
connecting the solenoid in a circuit by it- 
self has an advantage in this particular. 

Another point that will be noticed in 
Fig. 6 is that when the lever H is in the 
lower position it does not rest on a contact 
connected with the starting resistance R, 
but rests on dead contacts and must move 
up past a second dead contact before it 
begins to cut out the resistance. This 
construction is used so that, in starting, 
the motor may get a chance to speed up a 
little before the lever H begins to cut 
out the resistance. 

The type of the main-line switch N 
shown in Fig. 3 is not used for elevators 
that require a motor larger than 5 horse- 
power, because switches of this construc- 
tion do not wear well when subjected to 
the sparking produced when they handle 
currents as large as those taken by motors 
larger than 5 horsepower. For large-sized 
motors it is common practice to provide 
an electromagnetic main-line switch, and 
then the switch N of Fig. 3 is displaced 
by a smaller switch which controls the 
current that actuates the magnetic main 
switch. An electromagnetic switch, it may 


whence it passes 
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be well to explain, is one in which the 
switch is operated by an electromagnet. 
The diagram, ig. 7, shows the way in 
which the controller wiring is arranged 
when an electromagnetic line switch is 
used. The small controlling switch N is 
shown in Fig. 8 and the automatic starter 
with the magnetic line switch in the upper 
left-hand corner is shown in Fig. 9. 
Referring to Fig. 7, when the lever N’ 
of the small switch is moved upward by 
the hand rope D’, the connector 5 con- 
nects the segments 2 and 4, and if N’ is 
moved downward, the segments 1 and 3 
are connected. Either movement, it will 
be noticed, closes the circuit of the main 
switch magnet K, and if this switch closes, 
the motor circuit will be closed and the 
elevator will start up. Unless, however, 
the lever H is in the lowest position, as 
shown in the diagram, the magnet K will 
not be able to pull up the switch lever D’ 
because the will be in the 
circuit and the current passing through 
will be too weak. If H is in the position 


resistance r 














FIG. 9 


in which it is shown here, the current 
from the wire a can pass through the 
lever H to the wire d’ without having to 
pass through the resistance 7, and in that 
case it will be strong enough to enable 
the magnet K to pull up the lever b’ and 
close the main line by closing the circuit 
between the wires b and b”. At the same 
time the lever b’ will connect with the 
wire ¢ and close the circuit through the 
magnet H’ of the rheostat, by which the 
resistance will be gradually cut out. When 
the lever H reaches the uppermost posi- 
tion the small switch 7 will be opened, just 
as in Fig. 6, and the strength of the cur- 
rent passing through H’ will be reduced. 

The resistance 7 and the wires connect- 
ing with it form a safety feature which 
makes it impossible to start the motor un- 
less all the starting resistance is in the 
armature circuit; for if the lever H is not 
in the lowest position, the current that en- 
through the resistance r, and it will be so 
weak that the magnet will not be able to 
pull up the lever b’; hence, the main line 
will not be closed. 
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Double-belt elevator machines arranged 
to stop and start with the motor are some- 
times provided with two hand ropes, one 
ergizes the magnet K will have to pass 
to set the motor in motion and the other 
to start the car. To equip the apparatus 
in Fig. 3 this way, it would be necessary 
only to connect the lever N’ of the start- 
ing switch N to the extra hand rope. The 
object of such an arrangement is to keep 
down the strength of the current required 
to start the elevator, the neces- 
sary to start the motor and elevator to- 
gether from standstill being much greater 
than that required to start the elevator 
when the motor is already running at full 
This arrangement is not often 
used because it is so for anyone 
using the elevator to forget to stop the 
motor after stopping the car. 


current 


speed. 


easy 





Pointers on the Compression 
System of Refrigeration 


By James G. SHERIDAN 


In various branches of industry a 
knowledge of refrigeration is an absolute 
necessity, and the operating engineer who 
wishes to keep ahead must become con- 
versant not only with refrigeration and 
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Power, N.Y 
VERTICAL SECTION THROUGH COM- 
PRESSOR CYLINDER 


FIG. 2. 


ice making, but also its theory. Fig. 1 
is an actual working drawing of the com- 
pression employed in 


system as now 


modern refrigerating plants. 
OPERATION OF THE COMPRESSOR 
Fig. 2 is a sectional view of the com- 
pressor showing the induction and educ- 
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tion valves arranged in such a manner 
as to require the least possible amount 
of labor to inspect, remove or repair. 
Referring again, to Fig. 2, the induction 
valves are shown at A and JA’ and the 
eduction valves at B and B’. Assume the 
compressor piston is moving in the direc- 
tion of the arrow, then the ammonia, or 
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FIG, I. 


whatever refrigerant is employed, is 
sucked in through valve A’ and whatever 
ammonia was above the piston is driven 
or forced out through valve B’. The pis- 
ton will now have reached the end of its 
stroke and is ready to travel in the op- 
posite direction, thus forcing the ammonia 
out through the eduction valve B. During 
this downward stroke of the piston 
ammonia is drawn into the cylinder 
through valve A, and when the piston 
has forced out all, or nearly all, of the 
ammonia through valve B, the direction 
of motion is again reversed and the piston 
proceeds to compress the ammonia in 
the opposite direction. 


PATH OF THE AMMONIA 

Referring to the working drawing, Fig. 
1, the compressor is shown at C, the pres- 
sure tank at D and E is the ammonia re- 
ceiver. From D the ammonia is discharged 
into the where it is cooled, 
and thence passed on to the ammonia re- 
ceiver E and conducted to the various 
expansion valves. Two cooling rooms are 
shown, and by tracing out the piping one 
complete cycle of the refrigerating medium 
cin be followed. The ammonia is dis- 


condenser, 
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charged from the compressor through 
valve 1 and along the line F into the 
tank D. From D the hot gas 
rises through the pipe G and into the 
condenser, where liquefaction occurs, and 


pressure 


the liquefied medium finds its way into the 


liquid receiver E. From the receiver the 


ammonia is led to the freezing coils 


Overflow 


Oil Cooler 


" 
Suction Line 


oameery 
COMPRESSION SYSTEM 


C D 


OUTLINE OF THE 
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FIG. 3. EXPANSION VALVE 
through the valves 3, 4 and 5 and sucked 
back from those coils by means of the 
return or suction line as indicated. 
EXPANSION VALVE 
Fig. 3 is a sectional view of the type of 
expansion valves which are located in the 


cooling rooms at 4 and 5. These valves 


separate the high- from the low-pressure 


| 
| 
Ammonia Condenser 


Discharge 
Line 
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side of the system, and in operation 
should be opened just a trifle from their 
seats. The exact amount can be best 


judged by holding the ear near the valve. 


MAKING REPAIRS ON SYSTEM 
If for any reason, such as repairs, the 
ammonia is to be pumped in the coils in 
the cooling rooms, the return valves 6 and 
7 must be closed, and when all is ready 


to establish normal conditions, precau- 
tion must be taken to prevent damage to 
the compressor by flooding the cylinder. 
To prevent such an accident, the return 


valves 6 and 7 must be raised only slightly 





Bypass 
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off their seats, preferably one at a time 
until each empty. The bypass 
shown between the compressor and con- 
denser 


coil is 


is used to store the ammonia in 
the condenser coils if repairs are to be 
made on other parts of the system. 
After the system has been opened for 
repairs, the air must be excluded by start- 
ing up the compressor, first closing the 
3, and pumping the 
hose or 
pipe attached at K on the condenser lead- 


main liquor valve 


system down to zero. Have a 
ing to a pail of water to act as a water 
seal. Bubbles will come to the surface of 
the water until the air has been all re- 
moved. <A odor of ammonia is 
also a sign that there is no more air in 


the system. 


strong 


To charge the system, a cylinder of 
anhydrous attached to the 
valve 3 is closed. 
When the system has been pumped down 
so that the vacuum gage reads from § 
to 10, the contents of the cylinder can he 
discharged into the system. 


ammonia is 


connection at J and 


As an indica- 
tion of the cylinder being empty, frost 
will appear on the bottom at the outlet 
end. The other end must be blocked up 
3 or 4 inches from the floor. 
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WATER SUPPLY AND OILING SysTEM 

In the illustration is shown a 
water tank located on the roof to supply 
the condenser, which is of the double-tube 
type. The water is pumped to the tank 
from an artesian well and flows from the 
tank to the condenser by gravity. The 
cooling water enters the condenser and 
oil cooler through valves 8 and 9, and 
is discharged through valves to and II 
to the sewer. 

From the oil cooler 
through the valve 12 


also 


the oil passes 
and down through 
the oil trap H to a small pump at the 
compressor. 
tion 


This pump receives its mo- 
an to the 
head of the refrigerating machine, and 
the oil the 
under pressure, as this is the high-pres- 


from attachment cross- 


is sprayed into compressor 
The oil and am- 
monia together are forced from the com- 
pressor C through the discharge line I 
to the pressure tank PD and, the oil being 
heavier than the ammonia, gas is forced 
out at the bottom through valve 13 and 
up the line /, from which it again enters 
the oil cooler. 


sure side of the system. 


If enough oil is not main- 
tained in the system, frost will appear on 
the oil line to the compressor. To supply 


the deficiency, oil can be either pumped 


direct to the oil cooler with the hand 
pump or through the line going to the 
compressor. Valve 2 beneath the am- 


monia receiver should be opened as oc- 
casion warrants to clear away the oil that 
collects in the bottom from time to time. 
The gave glass will show the amount of 
oil and indicate when the valve should 
be opened. 

Only pure mineral oil should be used 
for lubricating the compressor. If animal 
or vegetable oil is used, either forms a 
from which endless 
The 
duce the capacity of the 
injected only after the 


soapy substance 


trouble will arise. oil does not re- 
machine, as it is 
has 
been charged with ammonia gas and.com- 
it takes up 
some of the heat development in the gas 
during compression and thereby adds to 
the It also helps to seal the 
valves and stuffing box and prevent leak- 
age, besides lubricating the moving parts. 


compressor 


pression has begun. Hence 


economy. 





Primer of Electricity 





ELectricAL UNITS AND TERMS 

The principal units of measurement in 
electrical work are the volt, the ampere, 
the ohm and the watt. 

‘The volt (pronounced “vohlt’) is the 
unit of pressure or electromotive force; 
it named honor of the Italian 
physicist Alessandro Volta. 

The ampere (pronounced “ompair”) is 
the unit of current “strength,” and was 
named in honor of the French scientist, 
Marie André Ampcre. 

The ohm (pronounced as_ spelled) 
the unit of electrical resistance. It 
named the German mathematician, 
Georg Simon Ohm, who discovered the 


was in 


is 
was 
for 
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law of current flow in an electrical 
cuit. 


cir- 


The watt is the unit of electrical power, 
and was named for James Watt, of steam- 


engine fame. 
= watts, if the volts and amperes 
practically steady. 


Volts multiplied by amperes 


are 


An electrical circuit is a continuous con- 


ductor, or a number of conductors lin 


ked 


together, forming a closed path through 


which an electric current may flow. 
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1900. 


cal theory. It was formulated by Georg 
Simon Ohm, hence its name. 
follows: 


The law is 
as 

The current flowing in an electrical cir- 
cuit is proportional to the pressure ap- 
plied to the terminals of the circuit, and 
inversely proportional to the resistance of 
the circuit. 

For example, if a circuit having a re- 
sistance of 10 ohms is subjected to a pres- 
sure of 100 volts, the current flowing i 


nN 


























An electrical conductor is any material the circuit will be 
| 
100 Resistance of Circuit =10 Ohms 
7 Current in the Circuit = 10 Amperes 
Amperes = Volts ~ Ohms 
Ohms = Volts ~ Amperes 
Volts = / .peres X Ohms 
100 Resistance of Circuit = 1000 Ohms 
Volts Current in the Circuit =4 Ampere 
Power, N.Y. 
FIG. I 
TABLE 1. {ESISTANCES OF CONDUCTOR 100 
MATERIALS COMMONLY USED. —— = 10 an peres. 
10 
RESISTANCE OF ONE . : : — . P eicinane 
ae cx Gan, Again, if the circuit had a resistance 
, AT 32° F. of 1000 ohms and the pressure applied 
Cross-SECTION. : : 
to it were 100 volts, the current in the 
One Mil. | One Inch a . ; 
Diameter. Square. circuit would be 
Aluminum wire and sheet 15.50 |0.00001217 100 
Copper wire, ordinary. . . 9.59 |0.00000753 —— = 0.I ampere. 
Copper wire, hard drawn 9.78 |0.00000768 1000 
RGMGG GCOPPEF.. 0 ccs] kee 0. 0000076 
Cast copper............] seeees 0.00002 These two examples are illustrated by 
ae ere 0.000054 : ; ine * 
Iron wire, galvanized... . i. a, ae the diagrams in Fig. 1, where Ohm’s 
BYOM, WYOUBEE.....6 6a wae 0.000006 ee eee ee ee : P 
Lead, compressed... .. 120.00 |o:000095 — !aw is also stated in the modern form and 
Mercury...............] cicne  |0.000445 in transposed forms. These transposed 
See 74.00 |0.000058 . 
Steel wire, galvanized... i a ae forms are useful when the current is 














TABLE 2. 


PROPERTIES OF COPPER WIRES USED FOR ELECTRIC LIGHT 


AND POWER CONDUCTORS. 


DRAWN TO Brown & SHARPE 


FAGE, 





| CROSS-SECTI 


ON. 


Oums PER 1000 FEET. 









































| Feet per 








Gare Diameter, : 
Number. lils. | Pound. 
1: +1, At At At 
Cire. Mils. Sq.In, sel Fahr. | 75° Fahr. | 90° Fahr. 
0000 160 211,600 0.16619 1.561 0.048 0.0497 0.0513 
000 409.64 167,800 0.131794 | 1.969 | 0.061 0.063 0.065 
00 364.80 133,079 0.10452. | 2.482 | 0.076 0.079 0.082 
0 324.95 105,560 0.082932 | 3.130 | 0.096 0.100 0.103 
1 289.30 83,694 0.065733 | 3.947 | 0.122 0.126 0.130 
2 66,370 0.052129 | 4.977 | 0.153 0.158 0.163 
3 52,630 0.041338 6.276 0.194 0.200 0.206 
4 41,743 0.032784 7.914 | 0.245 0.252 0. 260 
5 33,102 0.025998 9.980 | 0.308 0.318 0.328 
6 26,250 0.020618 12.58 0.388 0.401 0.413 
8 128.49 16,510 0.012967 | 20.01 0.622 0.636 0.657 
10 101.89 10,382 0.008154 31.82 0.979 | 1.012 1.044 
12 80.81 6,530 0.005129 | 50.59 1.55 1.605 1.66 
14 64.08 | 4,107 0.003225 80.44 2.49 2.56 | 2.64 
16 50.82 2,583 0.002028 27.9 3.92 4.05 | 4.18 
through or along which electricity will known but either the electromotive force 
pass at practical pressures. (pressure) or the resistance is unknown. 
A nonconductor is a substance which 


offers such a high resistance to the pz 


age of electricity that an enormous p 


ass- 


res- 


sure is required to force even the smallest 


current through it. 


Oum’s Law 


Ohm’s law is the foundation of electri- 


CoNDUCTORS 

The resistance of a conductor depends 
upon the material of which it is made, its 
cross-sectional area and its length. The 
larger the cross-section, the smaller will 
be the resistance; the 


the longer con 


ductor, the greater will be its resistance. 
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For example, a wire % inch in diam- 
eter and 10 feet long will have a certain 
resistance; another wire of the same ma- 
terial and length but 4 inch in diameter 
will have four times the resistance of the 
first one because its cross-section is one- 
fourth as great. 

Again, if two wires are equal in diam- 
eter and quality, and one is 10 feet long 
while the other one is too feet long, the 
latter will have ten times the resistance 
of the former because its length is ten 
times as great. 

For transmitting electricity from one 
point to another, round wire is generally 
Such wires are made of iron or 
steel when the current is small, as in the 


used. 


case of telephone, telegraph and other 
signaling systems. For carrying heavier 
currents, such as those used for electric 
lighting and power, copper wires are 
mostly used because copper has a much 
smaller resistance than any other 
ducting material of reasonable value. 
Table 1 gives the resistances of the dif- 
ferent materials commonly used for elec- 


con- 








TABLE 3. PROPERTIES OF GALVANIZED 
IRON AND STEEL WIRES OF USUAL 
COMMERCIAL SIZES. 


DRAWN TO ROEBLING GAGE. 











OumMs PER 1000 
FEET AT 70° 
Gage Diam. | Feet per 
Number.| Mils. Pound. 
Best vane 
iron Steel 
4 225 7.48 1.22 1.69 
6 192 10.28 1.65 2.78 
8 162 14.44 2.34 3.74 
9 148 17.30 2.78 4.35 
10 135 20.79 3.42 4.73 
11 120 26.31 4.16 §.75 
12 105 34.37 5.39 7.46 
14 80 59.2 9.27 12.82 




















trical conductors. In one column is given 
the resistance of a round conductor one 
mil in diameter and one foot long. (One 
nul is one-thousandth of an inch.) In 
the other column is given the resistance 
of a conductor one inch square and one 
foot long. 

The resistances given in the table are 
those at the temperature of melting ice 
32 degrees Fahrenheit). Increasing the 
temperature of a solid conductor increases 
its resistance, in nearly all cases. Carbon 
is an exception to this rule; increasing its 
temperature decreases its resistance very 
rapidly. 

The effect of temperature upon the re- 
sistance of commercial copper wire is 
clearly shown by the figures in Table 2, 
Which gives the 
Weights and resistances of copper wires 
drawn to the Brown & Sharpe gage. The 
table includes only those wires ordinarily 
used for electric light and power cir- 


Crret 
C S 


sizes, cross-sections, 


“= 


‘able 3 gives the sizes, weights and 
rage resistances of galvanized iron and 
wires used for telegraph and tele- 
circuits. When such circuits ex- 
over very long distances—several 


a\ 


p! ne 
te 
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hundred miles or so—hard-drawn copper 
wires are sometimes used because of their 
much lower resistances. 





A Reinforced-concrete Coal Trestle 
3y W. B. Snow 
The reinforced-concrete coal trestle re- 


cently erected by the Aberthaw Construc- 
tion Company, of Boston, for the’ Jackson 
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heavy to accommodate the largest coal 
cars. 

The main supports consist of a single 
row of 18x18-inch piers with Y tops under 
each track. These piers are spaced longi- 
tudinally 12 feet between centers. The 
tops have sufficient spread to embrace the 
two 12x27-inch each 
rail. To make the entire structure rigid, 
transverse tie 12x20 
tion and 12 feet between centers, connect 


beams, one under 


beams, inches sec- 


with the large piers under each track and 



















































































Manufacturing Company, Nashua, N. H., extend to and rest on the stone side 
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REINFORCED-CONCRETE COAL TRESTLE 


presents some interesting features which 
are illustrated by the accompanying en- 
gravings. Wood, with the exception of 
the sleepers to which the rails are spiked, 
is eliminated altogether and concrete suit- 
ably reinforced is utilized for the entire 
trestle, which is built between and partly 
supported by the old stone walls of the 
pocket measuring 64 feet in width and 
18 feet in depth. The two tracks are 
parallel, 32 feet apart to centers, and the 
rails and entire construction are amply 


walls to which they are bonded. These 
tie beams are supported midway between 
the two tracks by 14x14-inch piers. 

The 18x18-inch piers are reinforced by 
four 34-inch steel bars in the corners, stif- 
fened by 44-inch hoops, 12 inches apart be- 
tween centers. The 14x14-inch piers are 
reinforced. The  12x27-inch 
have reinforcement 


similarly 


beams steel consist- 
ing of four 1I-inch bars in each beam near 
the bottom, turned up near the supports 


to take care of the shearing stresses. 
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Modern Machines for Pipe Threading 


Early Methods of Threading. Development of the Die, Its Adaptability 
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and Taper. Typical Examples of Modem Pipe-threading Machines 





B Y R 


We are living in an age of steel. The 
iron age has been slowly but surely pass- 
ing. Wrought iron used to be considered 
just the material for railway rails and the 
forms used in bridge construction, but 
now, all is changed. The use of steel in 
railway trackage is well nigh universal, 
and about the same thing may be said 
relative to bridge construction. It was 
inevitable, then, that steel should find 
its way into the manufacture of steam 
pipes, but here there has been pronounced 
resistance to its introduction. Slowly and 
surely, however, it has been gaining 
ground, until today its foothold is a firm 
one. 


CHASING TOOLS 


The National Tube Company was, per- 
haps, the first pioneer in introducing steel 
tubing to the steam-fitting trade to any 
considerable extent. At first, there was 
much difficulty experienced in cutting the 
threads on steel pipe. The chasing tool 
used for wrought iron was found to be 


FIG. I 





inadequate. Mr. Speller has given the 
form of the chaser used for wrought 
iron and also two forms found successful 
with steel. Fig. 1 is a view of a chasing 
tool the face of whose cutting edge is 
perpendicular to the bottom of the groove. 
That is to say—if the face of the cutting 
edge be prolonged it will pass through the 
center of rotation of the pipe. This form 
was found successful with wrought iron, 
but with steel it failed. It is thought that 
success was due to the want of uniformity 
in the wrought iron—in fact, to the inter- 
mixture of iron and cinder. The stronger 
and more uniform steel resisted the ac- 
tion of a tool having so blunt an edge 
as 90 degrees. It was found, however, 
that, if the cutting angte were reduced 
about 15 degrees, making an edge of 
about 75 degrees, a good thread might 
readily be cut upon steel pipe. In Fig. 
2 are shown two forms of cutting tools. 
In both the principle is maintained of 
providing a cutting edge that slopes about 
15 degrees back from the radius drawn 
through the point where the cut is being 
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made. With proper attention to clearance 
and lubrication, chasing tools formed and 
set to provide the cutting edge described 
have been found to handle with facility 
the threading of steel pipe. Further, these 
tools are also effective with iron. In 
practice, it is quite probable that the angle 
of 75 degrees may be considerably varied 
with the different varietfes of pipe ma- 
terial and tool steel. Nominally there 
may be but two kinds of pipe—wrought- 
iron and mild-steel. Actually, however, 
there are intermediate varieties, and, of 
course, with the chasing tools, there is the 
endless variation of the ordinary tool 
steels and of the various alloys. 


DEVELOPMENT OF THE DIE 
If we go back to the period of the 
seventies and early eighties in the last 
century, we shall find that there were on 
the market but few special machines for 
the threading of pipe. The general prac- 


tice for pipe of any size seems to have 


The 


been confined to the turning lathe. 


FIG, 2 Power, N. ¥- 





cutting of a straight thread by this means 
is an old process. But, as L. B. Curtis 
points out in a letter to the writer, it 
was impossible to taper the thread—but 
few compound rests being in use—except 
in accordance with the judgment of the 
workman in withdrawing the cutting tool. 
Of course, for cutting the thread on small 
pipe, a solid nut would suggest itself, see 
Fig. 3. But such a device is inoperative 
as no provision is made for the disposal 
of the material. If iron and steel were 
as compressible as wood, some _ success 
might attend this procedure, for it is 
an invariable law of nature that ma- 
terial moved from one spot must be put 
into another. However, by cutting longi- 
tudinal grooves across the threads of the 
nut, material squeezed out would have op- 
portunity of escape, see Fig. 4. Several 
strips of threads are thus obtained, but 
there is one thing further needed, and that 
is, so to form the forward edges of these 
strips that they will be effective as cutting 
tools. 

If wrought iron is to be dealt with, 
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FIG.3 























FIG. 4 
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TAPER ON THE DIE 


FIG. 7. 
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these edges may be directed to the central 
axis. But if steel, then the principle of 
the 75-degrees slope must be adhered to. 
A solid nut or die of this description is 
shown in Fig. 5. It will be observed that 
this die is flared on the side towards the 
reader. This funnel-shaped opening is 
to lead the work. Now such dies as this 
are well adapted to the work of thread- 
ing small pipe. By suitably tapering the 
thread in the die, the Briggs thread may 
be cut on the pipe, but when it comes to 
cutting the thread on the larger sizes of 
pipe, such a tool would be of excessive 
size. There would be a great waste of 
tool steel and great difficulty in harden- 
ing. The only parts that need be of tool 
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down in the groove. This is of great im- 
portance, for it enables the cost of the 
dies to be much reduced. 


ADAPTABILITIY TO DIFFERENT SIZES 

In looking over the specifications for 
the Briggs threads, it will be seen that 
all sizes from 1 to 2 inches inclusive 
have the same number of threads per 
inch, that is 11%. And further, all sizes 
above 2 inches have 8 threads per inch. 
Advantage is taken of these facts, for 
matters can be so arranged that the very 
same set of dies may be used for various 
sizes of pipe, if the number of threads 
per inch is the same. This will be better 
understood by referring to Fig. 6, which 
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of dies is usually, if not universally, by 
means of cams. A good example of this 
may be seen in Fig. 15 where one of 
Crane Company's machines is shown with 
the apron lowered and the die holder 
and cam ring exposed. Five of the six 
There are two 
rings, one surrounding the other. The 
inner one is the die holder and is not 
permitted to rotate. 


dies are seen in position. 


The outer ring con- 
tains the cams and is rotatable about the 
die holder. The cam ridges codperate 
with grooves on the rear edges of the 
dies. The die lying on the apron shows 
this groove. By rotating the cam ring 
the dies are simultaneously forced in or 


out. 





























FIG. 9. 


steel and need to be. hardened are the 
portions which perform the actual cutting, 
and so it has come about that only these 
portions are made of the expensive tool 
steel. But it is expected that all the 
Separate tool-steel pieces will agree with 
cach other in such a way that if the ma- 
terial were put in the intervals between 
them and the threads continued, the whole 
would form a perfect nut. 
however, the requirement is not so severe 
as this. If the cutting edges of all the 
parate dies properly correspond, then 
provision can be made back of each edge 
clearance. In other words, as the 
thread is cut, every cutting edge must be 
down in the bottoms of the grooves, but 
it is unnecessary that the whole of each 
rt thread of the die should be thus 


In practice, 


LOEW BELT-DRIVEN MACHINE FIG, 


consists of a frame A in which a number 
One of 
these at B is shown unoccupied; the re- 
mainder have the dies C in them. In 
order to use these dies for a larger size, 
it is only necessary to withdraw each 


of radial grooves are arranged. 


die precisely the same distance from the 
center. As only the extreme cutting edges 
count in matching the dies all around to 
form the thread, it is only necessary to 
see that the correspondence is perfect for 
For any other size having 
the same number of threads per inch, 


a single size. 


simple expansion or contraction is suffi- 
The clearance, however, will vary, 
becoming less and less as the size in- 


cient. 


creases. 
Now the method of simultaneously ex- 
panding and ¢ontracting the assemblage 


10. LOEW MOTOR-DRIVEN TYPE 


TAPER 

The adaptability of the same set of 
dies for a variety of sizes is a wonderful 
advantage. Its possibility, as already 
pointed out, depends upon the fact that 
the number of threads per inch is kept 
the same for a range of sizes. There is 
still another thing which operates to per- 
mit this flexibility of use. The taper of 
the Briggs thread is uniform throughout 
all the sizes, and is 1 in 32 (relatively to 
the axis) whether the pipe be the smallest 
size or the large 20-inch size. This taper 
is arranged on the die as seen in Fig. 7. 

In consequence of the adoption of the 
Briggs standard in the United States, 
not only does the pipe-threading apparatus 
have to provide for the cutting of variable 


material, but it must cut the threads 
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following the taper just given. This 
standard was more or less in use before, 
but was formally and effectively adopted 
by engineers and manufacturers about a 
quarter of a century ago. To form the 
threads, two radically different procedures 
are followed. The one most generally 
employed is to use a die holder containing 
broad chasers set around the inner cir- 
cumference. The taper is arranged for 
in the chasers themselves. This die head 
is then held in a fixed position and the 
pipe rotated, or the pipe is held and the 
die head rotated. 

An entirely distinct process is that em- 
ployed in the Toledo pipe-threading ap- 
paratus. In this the chasing tools are 
quite narrow, cutting but a thread or two 
at a time. To secure the taper as the 
thread is cut further and further back 
upon the pipe, the chasing tools are forced 
from the 
the work goes on. 


of rotation as 
This is taken’care of 
automatically and precisely in accordance 
with the standard requirement. But, in 
general with the other machines, the dies 
or chasers remain fixed relatively to the 
die head. 


to recede axis 


EXAMPLES OF PIPE-THREADING 
MACHINERY 


TYPICAL 


Special machines for the cutting of 
pipe threads have been on the market a 
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understood from Fig. 8. The dies are 
held in the head B, which is so arranged 
as to be rotatable, but not free to shift 
longitudinally. A of lead-screw 
blocks C are arranged in slots around the 
sleeve which is integral with B. The tube 
Ais non-rotatable, but is free longitudinal- 
ly. 


series 


Its outer surface is threaded and co- 
Operates with the lead blocks C. It will 
now be seen that a rotary motion of B 














LOEW HAND MACHINE 
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Tue Lo—ew MACHINE 


One of the simplest devices is that of 
the Loew Manufacturing Company, Cleve- 
land, O. This apparatus is a hand or 
power machine consisting of two parts: 
the pipe holding device, and the threading 
device. The pipe to be threaded is intro- 
duced from the rear, see Fig. 9, where 
it is held between the jaws of a self- 
centering vise. This is operated by the 
large handwheel seen at the top. The 
chasers are removably held in the head. 
During operation they remain fixed rela- 
tively to the head. However, they may 
be set within the range of the machine 
for various sizes of thread diameter. The 
various machines take care of pipe rang- 
ing from % to 8 inches in diameter. The 
hand machine is operated by turning the 
hand cranks seen to the right and left 
in Fig. 11. Certain of the power ma- 
chines are belt driven; others are op- 
erated by electric motor, and still others 
receive their power from a directly con- 
nected gasoline engine. By setting the 
die head in motion and forcing the pipe 
forward by means of the lever, seen back 
of the head in Figs. 9 and to, the thread 
is cut. The taper is secured by the form 
of the dies. There is a continuous scroll 
back of the faceplate, by means of which 
the dies with which it engages may be set 
for the various sizes. 
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FIG. 12. CURTIS & CURTIS 
quarter of a century or more. Thus in 
or about 1882. pipe-threading machines 
were built by the Eaton Cole and Burn- 
ham Company (now Crane Company), 
of Bridgeport, Conn.; D. Saunders & 
Sons, of Yonkers, N. Y., and the Bigelow- 
Keeler Company, of St. Louis. In all of 
these the pipe was rotated and the die head 
restrained from motion. In the 
late eighties, ont of these firms (D. 
Saunders & Sons) put on the market a 
radically different machine. The die head 
was rotated about the pipe. The mode 
of operation of this ancient—and now 
apparently obsolete—apparatus may be 


rotary 


HAND OR POWER MACHINE 


carrying the lead blocks with it will op- 
erate-to cause the tube A to advance in 
with the thread 
on its outer surface. Now A is in fact 
the work holder. It is easy to see, then, 
that the pipe would be threaded by the 
rotation of the head about it. If the head 
is fitted with broad tools, then there must 
be correspondence between the pitch of 
their threads and that of the thread on 4. 
It will be observed that as the cutting 
proceeds the work is drawn forward. This 
is very similar to procedure adopted with 
the modern machine built by the Loew 
Company. 


precise correspondence 


FIG. 13. CURTIS & CURTIS MACHINE WITH LEAD-SCREW ARRANGEMENT 


AND Curtis TYPES 

similar machine manu- 
factured by Curtis & Curtis, Bridgeport, 
Conn. This apparatus is provided with a 
self-centering vise at the rear. Into this 
the pipe is slipped and brought into ap- 
proximate 


Curtis 
There is a 


position relatively to the 
thread-cutting device which is in the for- 
ward part of the machine. The hand- 
wheel seen at the top of both Figs. 12 
and 13 enables the pipe to be brought cen- 
tral with the dies. If the pipe end is at 
the bottom of a trench, the machine may 
be let down and brought into place. It 


will be seen that with this apparatus, as 
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FIG, 14. NO. 4 CRANE PIPE MACHINE 


























FIG. 15. REAR VIEW OF CRANE MACHINE NO. 4, DIE HEAD OPEN 


FIG, 16. CRANE MACHINE NO. 4, DIE-HEAD APRON CLOSED 
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with the Loew machine, the pipe is not 
revolved. In both it is the die head which 
revolves, but between the two there is this 
difference. 

In the Loew machine the pipe held in 
the vise is brought forward and is fed, 
as it were, to the cutting mechanism. In 
the Curtis & Curtis machine, the pipe 
remains perfectly stationary and the nec- 
essary relative movement longitudinally is 
accomplished by the shifting of the die 
head which is really a gear wheel. There 
is a piston of small diameter, but of 





FIGs 07: 


considerable length, which engages with 
this gear. By referring to Figs. 12 or 
13 the square end of one of the trunnions 
may be seen in front. The position of this 
pinion is fixed in the case, but the gear 
die head is permitted a back-and-forth 
motion—always engaging the pinion, how- 
This back-and-forth motion may be 
controlled by the lever handle seen at 
the top of Fig. 12. The are re- 
movable and may be set to size by suitably 
turning the faceplate. 





ever. 


dies 


In operating the machine by hand, a 
crank is slipped on the square end of®the 
pinion, but if power is to be used the 
pinion is actuated by means of a gear at 
the rear. It is to be observed that the 
same machine may be used either way, 
and by disconnecting from the base, it 
becomes portable. The combination of 
small pinion operating a large gear en- 
ables heavy work to be done by hand. 
Thus a boy can operate the machine for 
the smaller sizes; while all sizes up to 15 
inches are within the power of a single 
man. The depth of the casing permits 
sufficient movement of the die head to 
allow the cutting of lengths of thread 
equal to about double that of standard. 
Still longer threads may be cut by bring- 
ing the pipe further forward in the vise 
and then taking a fresh start with the 
thread-cutting mechanism. In this way, 
with proper care, threads of almost any 
length may be cut. 

In Fig. 13 is seen a machine of the same 
general description. The lever is, how- 
ever, omitted, and instead of relying 


on pressure and the threads already in 
“Ss 
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LONGITUDINAL SECTION OF CRANE 





the dies to accomplish the feeding op- 
eration, a lead screw is employed. This 
is cut on the back of the gear die head. 
Suitably threaded blocks are provided 
within the casing to engage with the lead 
screw, and as these blocks have no longi- 
tudinal movement relative to the casing, 
they secure such a movement of the dies. 
The lead blocks may be thrown out of 
engagement, so that it is not necessary 
to back out. The concern manu- 
factures still other varieties of the same 
general description. A  cutting-off at- 


same 


MACHINE NO. 5 
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amples of this type of machinery. In all 
their machines the pipe is rotated. They 
are thus in contrast to the Loew ma- 
chine and also to the Curtis & Curtis 
type. However, as the thread is being 
cut a reciprocating motion must be ac- 
complished as betWeen die and pipe. With 
the Loew type the pipe holder advances; 
with the Curtis & Curtis variety the die 
head recedes. The Crane Company man 
ufacturers machines, in some of which the 
one procedure is adopted, while in some 
the other process is followed, but in all 
the pipe revolves. 

In Fig. 14 is seen one of the large ma- 
chines manufactured by Crane Company. 
Two horizontal journal boxes are bolted 
to the bed of the machine, and these boxes 
are not only of considerable length, but 
they are quite widely separated, so that 
they are able to maintain a correct aline- 
ment for the large spindle which passes 
through them. This spindle is hollow and 
is provided with an independent gripping 
chuck at each end. The pipe to be threaded 
is passed into the spindle from the rear 
and is firmly held by the chucks. 
of the machines manufactured by 
company have a universal chuck at the 
forward (left) end of the spindle. It 
is important, however, that the rear chuck 
should be independent as pipe is frequent- 


Some 
this 























FIG. 18. 
tachment may be seen in Fig. 13, near 
the square pinion end. An _ adjustable 
faceplate stop, seen in both figures, facili- 
tates resetting to the same size. 


CRANE SLIDING-SPINDLE AND SLIDING-HEAD 
THREADERS 


The firm of Crane Company, Chicago 
and New York, makes at one of its plants 
located at Bridgeport, Cormmn., a line of 
power-driven pipe-threading machines in 
capacity ranging from the smallest sizes 
to 18 inches. These are splendid ex- 


MAKING JOINT WITH CRANE MACHINE NO. 5 
e 


ly more or less crooked. Amidships of 
the spindle a large gearwheel envelops it. 
This gear is securely attached to the 
spindle and its office is to rotate the pipe 

In this particular type, the spindle is 
not only free to rotate, but may slide 
longitudinally. The dies are held perfect 
ly fixed, so that after the threading op- 
eration has fairly begun they draw the 
pipe into them. Thus the spindle is im 
pelled to slide forward. The pinion on 
the rear side which actuates the large 
gear was formerly made quite long ta 
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permit the sliding of the spindle to and 
fro. Another more recent method of ac- 
complishing the same result is by means 
of a sliding pinion. This pinion has a 
feather-and-slot arrangement on opposite 
sides of its own spindle. The grooves 
at the ends of the teeth on the periphery 
of the pinion are closed, so that the longi- 
tudinal shifting of the large gearwheel 
carries the pinion with it. The head of 
the whole apparatus is bolted to the bed 


and it contains the removable dies. But 
these, once set, remain fixed with the 
head. Their adjustment is secured by 


a scroll, Fig. 15, operated by the lever 
to be seen in the illustration. There are 
six dies to a set for sizes up to and in- 
cluding 8-inch, and 12 to a set for the 
sizes from 9 to 12-inch. By means of a 
suitable attachment a solid die may be 
used for small sizes. In setting the re- 
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rotary motion of this spindle there is an 
annular channel the 
lindrical surface. On the side of the rack 
next the spindle there is a _ projection 
which fits loosely into this channel. This 
arrangement enables the rack to control 
the spindle lognitudinally, while permit- 
ting to it rotate freely, see sectional view, 
Fig. 17. When the threads of the 
have fairly gripped the pipe, they are 
sufficient to effect its advance. The heavy 
spindle with its chucks and gear wheel 
and load of pipe readily responds. This 
delicacy of action may be attributed to 
two causes: 


formed upon cy- 


dies 


first, the long bearings wide- 
ly separated; and the accurate 
workmanship bestowed upon the manu- 
facture. In the machine capable of hand- 
ling 12-inch pipe, the load thus slid for- 
ward must amount at times to between 
2000 and 3000 pounds. 


second, 




















FIG. 19. CRANE MACHINE NO. 0, WITH CAPACITY OF FROM 8 To 


movable dies, they are contracted upon a 
smooth-surface tapered gage. Locking 
them in position, the machine is ready for 
actual work. 

Assuming that the pipe has been intro- 
duced into the spindle and properly cen- 
tered, it may be brought into actual con- 
tact with the inner edges of the dies. 


These have all had their innermost 
threads partially ground away, so that 
the entire set provides a funnel-shaped 


guide, or lead, to the perfect threads. 
Contact with this beveled-off portion of 
the dies is secured by operating the 
spoked wheel seen on the front side of 
the machine, Fig. 14. This motion is 

omplished by means of a_ rack-and- 
pinion. The rack is not secured to the 


sliding spindle, and in order to permit the 


18 INCHES 


The tapering of the 
respond to the Briggs 


threads, to cor- 
standard, is ac- 
complished, as with the majority of ma- 
chines, by the form given to the dies. 
When the threads have been cut, the dies 
may be expanded, thus permitting the 
pipe to be withdrawn by a simple move- 
ment of the spoked wheel. There are 
slides cast in one piece with the head, 
Fig. 16, which control the movements of 
the guide jaws for centering the newly 
threaded pipe and also of the cutting-off 
tool. Changes of speed are secured by 
means of a cone pulley and appropriate 
gearing. The rear chuck, Fig. 18, is pro- 
vided with jaws suitably placed to grip 
flanges corresponding to the sizes of pipe 
within the range of the machine. In order 
to make use of it for screwing on flanges, 
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the flange is placed in the chuck and the 
pipe held in position with tongs. The 
pipe is entirely outside the spindle, so 
that when the flange is screwed on by 
power, the whole is removable by simply 
releasing the chuck. Further, there is no 
difficulty in flanging both ends of a pipe. 
The whole 
at the rear where there may be plenty 
of room. 


operation is accomplished 
Of the sliding-spindle type, the 
largest size machine, No. 5, has a capacity 

from 4% to 12 and is 
heavily built as may be judged from its 
weight of 4% tons. 
small pipe may be 
machines by using 


ranging inches 

In case of need, very 
threaded on the large 
solid dies. There are 
three smaller sizes, Nos. 2, 3 and 4, whose 
capacities are respectively 1 to 4 inches, 
1 to 6 inches, and 2% to 8 inches. All 
may be obtained with electric drive, if 
desired; likewise, high-speed dies may be 
used, 


obtained and 


Crane Company also manufactures an- 


other line of pipe-threading machines 


which likewise rotate the pipe, but do 


not longitudinal 
the 
spindle is 
forth. 
arrangements 


permit its movement 


secured in machine. In 
the 


back 


when once 
machines 
mitted to 


quently 


these not per- 


slide and Conse 


certain are dis- 


pensed with or transferred to other parts 
of the machine. The required longitudinal 
movement 


is accomplished by mounting 


the head on a sliding way, Fig. 19. The 
spoked wheel seen in front actuates the 
head back and forth, together with its 


inclosed dies. The die head is moved up 
to the pipe by hand and held there until the 
threading is well under way. In expand- 
ing and contracting the dies on the mon- 
18-inch the il- 


lustration, the required movement of the 


ster machine shown in 
internal cams is accomplished by a worm 
and segment controlled by a handwheel. 
This apparatus handles pipe ranging from 


8 to 18 inches. For all sizes except the 
smallest twelve dies made of high-speed 
steel are used. In order to guide the 


heavy pipe handled by this machine dur- 
ing the operation of cutting-off, a special 
device is used consisting of two guides 
controlled by the 
head and right- and left-handed screws 


which are slides on 


actuated by bevel gears and handwheel. 
This 
There are four smaller sizes of the slid- 


ing-head type, Nos. 1%, 2%, 3% 


great machine weighs 7! tons. 


4, and 4%, 
whose capacities are respectively % to 2 
inches, I to 4 inches, 2% to 6 inches and 
2Y%4 to 10 inches. Al sizes are supplied 
with electric or belt drive, as desired. 

These machines, both 
spindle and _— sliding-head—have 
ranges of capacity. A little consideration 
will that this 
variations in the length of dies used on 
the machine. Consequently the 
manufacturers provide for all machines 
an extension die head for supporting the 
long dies used for the smaller sizes of 
pipe. Such an extension die head is seen 
on the floor at the right, Fig. 19. 


types—sliding- 
wide 


show necessitates great 


same 
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The two smaller sizes of the sliding- 
head machines are provided with a special 
reaming and gaging device. <A tool post 
rises from the sliding platform on which 
the die bracket is lecated. This is fur- 
nished with a device which is a reaming 
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are controlled by a worm-and-segment de- 
vice operated by a small spoked wheel— 
the second wheel of this kind above the 
large one at the side of the bed. By re- 
ferring to the rear view, Fig. 21, this ar- 


rangement may be seen to advantage. 























FIG. 20. FRONT VIEW OF SAUNDERS MACHINE NO. 9, BELT-DRIVEN 


tool at one end and a stop gage at the 
other. With the one the threaded pipe 
end may be reamed out; with the other 
nipples may be cut accurately to length. 


Macuines or D. SAUNDERS Sons’ MAKE 


One of the principal manufacturers of 
pipe-threading machines, since 1865, is D. 
Saunders’ Sons, Inc., Yonkers, N. Y. This 
concern makes a complete and varied line 
of apparatus with capacities permitting 
the threading of pipe from 14 inch to 18 
diameter. Certain of the smaller 
machines may be operated by hand, but an 


inches 


account will first be given of the seven- 
ton machine having a range of ten sizes 
from 8 to 18 inches, see Fig. 20. Sim- 
ilarly to certain other devices, the pipe 
is rotated and the head prevented 
from rotation. The rotation of the pipe 
is accomplished 


die 


large 
spindle mounted in two bearing boxes 


by means of a 


bolted to the bed. The = spindle has 
no longitudinal movement. As a motion 
along the axis is absolutely essential 


somewhere, the Saunders company mount 
the bracket containing the die head upon 
sliding ways. Movement along these ways 
is secured in the first place by means of 
the large spoked wheel seen at the side 
of the bed. This is, of course, operated 
by hand. The dies are removably held 
in place in a die head whose mechanism 
permits and contraction of 
the cutting diameter of the cluster of dies. 
The cams which effect these movements 


expansion 
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may be directed to the rear chuck. It is 
equipped with suitable jaws for gripping 
the flanges. As with a similar arrange- 
ment on certain other threading ma- 
chines, flanges may be screwed on by 
power at the rear of the spindle and with 
the pipe entirely outside, and both ends 
of pipe may thus be flanged. Reverting 
now to the front view, it will be seen that 
the gear which drives the spindle is just 
back of the forward chuck. When the 
actual cutting of thread is going on, this 
arrangement is advantageous in bringing 
the driving impulse to approximately the 
same point as the resistance in the jaws 
of the chuck. With the smaller machines 
this is not so necessary as the strains are 
lighter. The small spoked wheel, just 
above the large one at the side of the bed, 
Fig. 20, controls the cutting-off tool which 
is set in a holder sliding back and forth 
in vertical ways arranged on the bracket 
at the front of the machine. In proxim- 
ity to the cutting-off mechanism are two 
semicircular jaws. These form a “rest” 
to support the pipe when being cut to 
size, and are sufficiently strong and well- 
supported to force an out-of-round pipe 
to shape. There is a pair of the semi- 
circular forms for each size of pipe, such 
a pair being shown on the floor to the 
left in Fig. 20. This “rest” is controlled 
by the spoked wheel at the top. 

When the thread has been cut, the dies 























FIG, 21. BACK VIEW OF 


This view discloses likewise the gearing 
by means of which the surface speeds 
may be brought to approximate uniform- 
ity. A of this 
type is built to order. 

Before leaving the back view, attention 


motor-driven apparatus 


SAUNDERS MACHINE 


are expanded to 
movement of the 


permit a longitudinal 
pipe. There is a stop 
which sets a limit to this expansion. How 
ever, as it may readily be removed, t! 
die may be opened further and thus pe: 
mit removal of the individual dies without 
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removal of the front plate of the die holder. 
In setting the dies to size blank gages are 
used. Three of these may be seen on the 
floor in front of the machine in Fig. 20. 
On the floor at the extreme right is seen 
a die supporter which is for use with the 
long dies used in cutting sizes of pipe at 
the lower limit of capacity. 

In certain of the smaller machines man- 
ufactured by the Saunders’ Sons com- 
pany, there are devices of interest and im- 
portance. It is of considerable advantage 
in practical commercial use to be able to 
run the pipe through the head subse- 
quently to the threading operation. In 
doing this quickly there is danger of in- 
juring the dies. The Saunders people 
meet this matter in two different ways. 
Thus in their Nos. 7 and 8 machines, 
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Producer Gas from Texas Lignite 


It is expected that the lignite-coal re- 
sources of Texas will be made more 
valuable than at present through the 
adoption of a process which has recently 
been the subject of study at the Pittsburg 
experiment station of the United States 
Geological Survey, the lignite used for 
the purpose being furnished by Texas 
mines. The manufacture of briquets from 
lignite coal had been extensively tried in 
Texas, but never proved successful. It 
was in the making of briquets that the 
experiments at Pittsburg were devoted. 
Until lately the trouble has been that it 
was necessary to put something with the 
lignite to form a binder after forcing out 
the moisture and taking away the _ by- 
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claimed that such gas makes the best fuel 
now known, although it is not an illu- 
minant. In the experiments in the manu- 
facture of producer gas from lignite the 
Government experts discovered a num- 
ber of byproducts. One of these is am- 
monia, which can be derived in such large 
quantities that Texans claim it will not 
be long until their State will be produc- 
ing enough of that product to supply the 
world. 

Some of the largest producer-gas en- 
gines in the world are already in opera- 
tion in Texas. It is stated that the 
largest lignite-producer-gas plant in the 
world is that of a cement company in 
Dallas. With this gas the company runs 
a 4800-horsepower engine. It is such a 
success that another large cement com- 


























FIG. 22. SAUNDERS MACHINE NO. 2A FIG, 23. SAUNDERS MACHINE NO. 2A, REAR VIEW 


having ranges of 2% to 10 inches and 4 
to 12 inches, respectively, the die head is 
swung on a vertical axis to a convenient 
position off to one side. The pipe may 
then be run through the head without en- 
dangering the dies. In the No. 6 machine, 
range 2% to 8 inches, and other smaller 
sizes, the die head is arranged in sliding 
ways. It may thus be slid to one side and 
out of the way. The chuck at the rear of 
the spindle in some of the smaller sizes 
is of the self-centering two-jaw variety 
perated by a screw having right- and 
ft-hand threads. With some machines 
wo die heads are furnished, dividing the 
nge of the machine between them. This 
rangement accomplishes the same pur- 
se as is effected by the die supporter. 


products. The average grade of ‘lignite 
contains about 35 per cent. of moisture. 
In the manufacture of briquets the process 
which the Government experts have just 
perfected calls for the use of a certain 
heat and pressure which extract about 
70 per cent. of the moisture, leaving the 
tar, or pitch, as a binder. In this way the 
necessity of adding something to ag- 
glomerate the fuel is obviated. 

The lignite fields of Texas extend from 
Texarkana to Laredo, in a zigzag course 
across the State. The beds are practically 
inexhaustible. Mines are being worked at 
Lytle, Rockdale, Bastrop, Bear Grass, 
Evansville, Crockett and Alba. Excellent 
results are obtained in the manufacture 
of producer gas from lignite, and it is 


pany in the same section is installing a 
still larger plant. In San Antonio a lig- 
nite-producer-gas plant is able to run a 
2500-horsepower engine. 





The first of a group of three water- 
power stations on the rivers Toce and 
Devero, in northern Italy, has recently 
been put to work. The equipment, says 
Electrical [Engineering (London), has a 
capacity of 20,000 horsepower, and the 
output is taken over a 50,000-volt trans- 
mission line to a main substation, from 
which a ring of feeders, at a lower pres- 
sure, supply further distributing substa- 
tions. The two other large stations, when 
complete, will be connected up to the same 
main substation. 
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Heating Feed Water with Exhaust 


from Gas Engines 





One of the few installations in the 
country where the waste heat in the ex- 
haust from gas engines is utilized is the 
power plant of the E. R. Thomas Motor 
Works, of Buffalo, N. Y. 


The gas-power 
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engine shaft. This unit has a speed of 
225 revolutions per minute, and all four 
machines are operated in parallel at 110 
volts. Two 1o0-horsepower Keeler boilers 
supply steam to the Skinner engine, and 
also to pickling tanks for washing grease 
off the work and, in winter, for heating 
the shops, which have an aggregate floor 
area of about 250,000 square feet. 
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Water from the shop-heating system 
and the jackets of the gas engines is re- 
turned to a receiver at a temperature of 
about 100 degrees Fahrenheit. From the 
receiver the water is taken by the pump 
and forced through a 


heater which re- 


ceives the exhaust steam from the Skinner 
From the heater, the water leaves 
140 degrees 


engine. 
at a 


temperature of about 











FIG. I. THE THREE GAS-ENGINE UNITS 
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FIG, 2. PLAN OF STATION 


plant comprises three 100-horsepower 
3ruce-Merriam-Abbott gas engines, each 
equipped with two cylinders, 14x14 inches, 
and driving by means of a flexible coup- 
ling a 62%-kilowatt Bullock dynamo at 
a speed of 275 revolutions per minute. 
There is also a 200-horsepower Skinner 
automatic engine, with a Bullock dynamo 
mounted directly on an extension to the 


The gas engines carry about full load 
winter and half load in summer. In 
either case considerable heat was lost in 
the exhaust of the gas engines, and the 
ingenious arrangement shown in Fig. 
was 


in 


> 
Bowmar, chief 
engineer of the plant, to reclaim as much 
of this heat as possible and utilize it in 
the boiler feed water. 


devised by George 


and is conveyed to groups of small pip: 
inside the main exhaust pipes of the 
engines. are 6-inch pipes, am 
inside of each one are arranged four 
inch pipes in parallel, as indicated in t! 
drawing, to carry the water. 

As_ will noted, the three exhaust 
pipes from the engines terminate in 4 
drum, which is 20 inches in diameter and 
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4 feet long, and from here on the exhaust 
gases pass through a single pipe 10 inches 
in diameter. Some distance from the 
drum a tee in the 10-inch pipe allows the 
gases to be conducted to atmosphere and 
the small 1-inch pipes to project through 
the outer flange. The small pipes terminate 
in manifolds, as indicated, and from each 
manifold a connection is made to the feed- 
water main at the rear of the boilers. 
In the exhaust pipe of No. 1 engine there 
are 240 feet of I-inch water pipe, con- 
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A High Pressure Turbine Operated 


as a Low Pressure Unit 


By W. O. Rocers 





An interesting and novel feature in 
steam-plant operation is found in the 
electric-light plant of the Canton Electric 


Company, Canton, O. In the engine room 


are two Russell engines of 500 horsepower 
each, one 600-horsepower McEwen engine, 





‘ FIG. 3. WATER PIPES EMERGING FROM TEE OF EXHAUST MAIN 


sisting of four 60-foot lengths in parallel. 
That of No. 2 engine houses 200 feet of 
pipe and that of No. 3, four 40-foot 
lengths. 

The water enters the boilers at a tem- 
perature of from 230 to 240 degrees Fah- 
renheit. The entering temperatures are 
measured by separate thermostats for 
each engine, and indicated on gages located 
on the board shown just under the clock 
in Fig. 1. On this board there are also 
a recording pressure meter, recording 
scale meter which gives the pounds of 
coal burned, a recording voltmeter and 
other instruments showing at a glance all 
the operating data of the station except 
electrical, which is registered on the 
switchboard at the opposite end of the 
room. The system as designed and in- 
stalled by Mr. Bowmar has been in service 
for some little time and has given the 
best of satisfaction. 





In razing the walls of the oldest build- 
ing in Pottsville, Penn., a casket was un- 
earthed which contained lumps of primi- 
tive coal and a unique document. The 
parchment states that these lumps were 
hippings from peculiar “black stones,” 
hy Colonel George Shoemaker, of Potts- 
ille, taken in 1829, before the commercial 

ilue of anthracite was known as a com- 


odity for domestic or even industrial 
urposes. 
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and one Allis-Chalmers cross-compound 
engine with cylinders 18 and 30 by 36-inch 
stroke, running at 115 revolutions per 
minute and exhausting into, 12-inch pipe 
There are also 
a Curtis turbine of 500 kilowatts capacity 
and a 500-kilowatt Allis-Chalmers turbine. 


at atmospheric pressure. 


The Curtis turbine was originally in- 
stalled with the intention of operating 
it with live steam, and this was done 
for some time, until General Manager W. 
C. Anderson devised and put into practice 
the idea of operating the turbine with 
the exhaust steam from the Allis-Chal- 
mers cross-compound engine. This scheme 
worked so successfully that it has been 
made a permanent feature. 

The Curtis turbine is piped in between 
the Allis-Chalmers engine and the con- 
denser. The exhaust steam from the engine 
passes through a 12-inch pipe at 3 pounds 
above atmospheric pressure and exhausts 
into the turbine between the first and 
second stages, the work being done on the 
second stage. The turbine then exhausts 
into the condenser, which carries a vacuum 
of from 27% to 28 inches. Fig. 1, repre- 
senting an elevation and part sectional 
view of the unit, shows the manner in 
which the exhaust steam is delivered to 
the turbine. 

With the engine carrying its full load 
of 400 kilowatts, the turbine will develop 
about 340 kilowatts from the exhaust 
Owing to the fact that the turbine 


steam. 
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FIG. I. METHOD OF ADMITTING 


STEAM TO THE SECOND STAGE 
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runs at about 2 per cent. above normal 
speed, the steam valves remain closed, be- 
cause the governor is then inoperative, 
due to excessive speed, and, therefore, 
the entire load is carried without the 
aid of live steam. There are exceptions 
to this case, however, as when the load 
becomes so great that the exhaust steam 
will not supply sufficient power, the speed 
of the turbine decreases, which permits 
the governor to become operative and 
enough live steam is then admitted to the 
turbine to carry the additional load above 
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uum-breaker has been constructed, which 
is illustrated in Fig. 2. The connection 
between the’ base of the turbine and con- 
denser is fitted with an upright pipe, on 
the end of which is placed an ordinary 
globe valve, the stem being fitted with a 
pulley F. Two guides A, only one of 
which is shown, are supported by the 
brace B, at the top, and secured to the 
turbine base at C. They are for the pur- 
pose of guiding the weight D as it de- 
scends. To the top of the weight D, a 
cord E is attached, the other end being 
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FIG. 2. SHOWING ATTACH MENT 
340 kilowatts. With a load above 500 
kilowatts, the pressure in the exhaust 
from the first stage is above the exhaust 
pressure from the exhaust 
steam is of no avail, and live steam must 
be used. 


engines, so 


It is evident that if no precaution were 
taken for governing the speed of the tur- 
bine, there would be danger of its run- 
ning away in the circuit-breaker 
should fly out or the load be suddenly 
taken from the line. 
such an occurrence, 


case 


In order to prevent 
a homemade _ vac- 


Power, N.Y. 
OF VACUUM-BREAKING DEVICE 
2 

the wheel on the valve 
stem at the top of the air pipe, as shown 
at F. This weight is sustained by the 
catch G, which is held in position by the 
weight H on the end of the lever con- 
necting thereto. 


wound around 


. Extending from the catch G is a lever 
J, which is pivoted and is so designed 
at the end that the weight L, on 
the stop valve, when it operates due to 
excessive speed, will just touch the end 
of the rod J, forcing it down, which dis- 
engages the catch G and permits the 
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weight D to fall with its attached cord, 
which in turn revolves the valve wheel 
F, thus opening the valve and allowing 
air to rush into the condenser,. breaking 
the vacuum, when the turbine comes to 
a stop. 

The piping from the different engines 
is so arranged that the steam from any 
engine can be used in the turbine, the 
exhaust header being placed under the 
engine-room floor and all engines ex- 
hausting into it. In this manner, if one 
engine is not running another engine can 
be utilized to supply the exhaust steam, 
which is simply drawn through the tur- 
bine on its way to the condenser. 

The writer is indebted to Chief Engi- 
neer A. L. Platt for data pettaining to 
this combination in turbine practice. 





Preserving Water Power Sites 


To frustrate an alleged attempt on the 
part of combinations to obtain control 
of the water-power sites of the country, 
and to carry out the policy of the ad- 
ministration for the conservation § of 
natural resources, approximately forty-two 
thousand acres of land for water-power 
sites were temporarily withdrawn recently 
in Colorado, Montana and Utah by Mr. 
Pierce, acting secretary of the. interior. 

The withdrawals consisted of 28,410 
acres of land along the Grand river, in 
Utah; 9997 acres along the Judith river, 
in Montana, and 3529 the 
Blue river, in Colorado. This is the larg 
est number of temporary withdrawals 
made in a single day, and indicates that 
the policy of preserving. these great water- 
power to the 
vigorously pursued. 


acres along 


sites will be 
Mr. Pierce declared 
that combinations have undertaken to ac- 
quire control of the country’s water-power 
resources, and that with a view to pre- 
venting monopolization of them, lands on 
which water-power sites are located are 
gradually being temporarily withdrawn. 

All the withdrawals will be reported to 
Congress and recommendations made for 
legislation to preserve power sites to the 
Government. 


Government 





One of the new 10,000-horsepower tur- 
bines in power house No. 3 of the Niagara 
Falls Hydraulic Power and Manufactur 
ing Company broke down recently and 
two employees were injured. The casing 
burst, and a piece of metal was hurled 
across the station, which was partly flood- 
ed with the outrush of water. At the 
time the wheel was moving under about 
75-pound pressure, but 
much higher pressure. 


has withstood 
A defect in the 
casting is suspected as being responsible 
for the break. 





Strange, that the man who connects up 
a fan to discharge dust into an air-tight 
box often fails to understand why it does 
not work. 











it 


Ss 








Swi. 


“e 





August 17, 1909. 


Engineers 


POWER AND THE ENGINEER. 


to 
“I 
Ww 


Examination Questions Answere 


These Are Believed to Be Accurate Answers to the Selected List of 
Examiners’ Questions Which Were Published Some Months Ago 





oe 


In, PowER AND THE ENGINEER for Sep- 
tember 8, 1908, a number of engineers’ 


examination questions were published. 
All of these questions were asked by 
examiners in different localities where 


The 
questions, with what are believed to be 
the correct answers, follow: 


engineers’ license laws are in force. 


1. It is desired to carry 125 pounds 


steam pressure on a_ horizontal tubular 
boiler 16 feet long by 66 inches in 
diameter. 


(a) What thickness of plate would 
you use in the shell of this boiler, assum- 
ing a tensile strength of 60,000 pounds per 
square inch in the plate? 

The type of seams to be used 
must be decided upon before the thick- 
ness of the plate can be calculated. With 
the tensile strength of the plates 60,000 
pounds per square inch, a factor of safety 
of 5 and a quadruple-riveted double-strap 
butt joint of 94 per cent. of the strength 
of the sheet, the thickness of the sheet is 
determined by the formula for the thick- 
ness of the sheet: 


Thickness = 


Working pressure x factor of safety * radius” 
Strength of plate < strength of joint 


Substituting numerical values and work- 
ing out the equation gives: 


125 X 5 X 33 
56,450 





= 305, 


or practically 34 inch for the thickness of 
the shell. 

(b) What thickness of plate would you 
use in the heads of this boiler, assuming 
the strength of the plate as 60,000 pounds 
per square inch? 

The heads should be ™% inch thick. 

(c) What type of girth joints and 
longitudinal joints should be used and 
what is the strength of the plate? 

As the stress upon the girth seam can 
only be one-half the 
longitudinal 


stress upon the 
seam a _ single-riveted seam 
with a calculated strength of 56 per cent. 
of the strength of the whole or undrilled 
sheet may be safely used. For the longi- 
tudinal joints, a quadruple-riveted double- 
strap butt seam having a strength of 94 
per cent. of the whole sheet will be taken. 

(d) How many braces should be used 
» this boiler and what is the strain per 
square inch that you should allow the 
braces? 

The area unsupported by the shell and 

¢ tubes should be supported by 154-inch 


r. 


ies 


through stays of steel, each stay to sup- 
port by means of crowfeet, angle, tee, 
or channel bars 96 square inches, which 
would bring a stress of 12,000 pounds 
on each stay, or 6000 pounds for each 
inch of cross-sectional 


square area 


of the stay. If the ends of the stays pass 
through the heads and are secured by 
nuts, they should be 2 inches in diameter 
where the thread is cut. 

Allowing the top row of tubes to 
be one-third of the diameter of the shell 
from the top, and assuming that the head 
is sufficiently supported to a line 2 inches 
above the tubes and 3 inches from the 
shell, will give an square 
inches to be supported by the stays. The 
pressure upon this surface would amount 
to 82,250 pounds, and at 12,000 pounds 
per stay would require seven stays. If 
a manhole is put in the front head under 
the tubes, two additional stays, each side 
of the manhole, should be used. 

(e) Where should the water-column, 
steam and feed-water openings be located ? 

Steam and 


area of 658 


connections for 
the water columns’ should be made 
through the front head, that for steam 
near the top and the one for water about 


water 


1 foot below the top of the upper row of 
tubes. The feed-water pipe should enter 
through the front head just above the 
upper row of tubes, pass to the rear of 
the boiler, cross to the opposite side and 
discharge downward shell 
and the tubes. These pipes should all be 
14 inches in diameter. The bottom gage 
cock should be placed 3 inches above the 
level of the top row of tubes. 


between the 


(f) How should a dome, 30 inches in 
diameter by 30 inches high, be constructed 
and attached to this boiler? 

it a used it should be of 
the same material and thickness as the 
shell, with double-butt and strap, double- 
riveted 


dome. is 


seam. It should be flanged and 
double-riveted to the shell of the boiler. 
The head should be dished upward, % 
inch thick, single-riveted to the shell of 
the dome and furnished with a nozzle 
for steam connection or with a reinforced- 
manhole opening. The opening through 
the boiler shell to the dome should be 
of the same size as the opening in the 
head of the dome. 

2. How 
boiler ? 

In inspecting a new boiler it should be 
thoroughly examined inside and_ out. 


Stays and rivets should be sounded with 


would you inspect a new 
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a hammer, the strength of all seams and 
reinforced openings calculated and an 
hydrostatic test applied. 

3. How would you inspect the same 
boiler after it had 


years? 


been in service two 
After two years of service a thorough 
search should be made for signs of de- 


fects, such as bags, blisters, cracks, cor- 


rosion, pitting, leaking tube ends and 
rivets, loose and broken stays, and for 
anything wrong in steam, feed-water, 


blowoff and water-column connections. 
The safety valve and steam gage should 
be tested, also. 

4. Name the various types and kinds 
of boiler liable to be found in use in the 
city of Detroit. 

In a city of the size of Detroit it 
would be that examples of 
nearly boiler would be 
found in use, stationary, portable, marine, 
fire-tube and water-tube and 
varieties of each type. 


expected 
every type of 


numerous 
5. What are the particular points in 
each of the foregoing types which should 
receive especial attention 
boilers are inspected? 


when these 


All parts which are accessible and are 


liable to deterioration should . receive 
especial attention. 
6. What parts of a boiler may be 


safely constructed of cast iron and what 
steam pressure, under such construction, 
would you allow to be carried on said 
boiler ? 

Cast iron may be safely used in return- 
tubular boiler construction for steam- and 
safety-valve nozzles, water columns, man- 
hole ring in the shell and manhole cov- 
ers, and the pressure to be carried would 
be determined by the strength of the 
longitudinal seam of the boiler if the cast- 
iron parts were correctly designed. ; 

7. In case you found a boiler or appli- 
ances in an apparently unsafe condition, 
what would you do about it? 

When a boiler is found operating in an 
apparently unsafe condition it should be 
shut down at once and made safe, if pos- 
sible. If repairs which will make it safe 
are not possible the boiler should be con- 
demned. 

9. How often should boilers be cleaned 
in the city of Detroit? Is there any dif- 
ference between the summer and winter 
seasons? 

This 


ence in 


must be 
each 


determined by experi- 


case. Where a boiler is 


operated to the limit of its capacity 24 
hours a day it will probably be necessary 
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to clean it four times as often as one 
which is worked easily for 10 hours a day. 

There should be no difference between 
summer and winter in the attention given 
to keeping boilers clean. 

The streams which feed the lake and 
furnish the water which is used in Detroit 
may be lower in the summer than in the 
winter and if so would carry a larger 
percentage of solids during the summer 
months. 

10. Would you recommend the use of 
any solvents or compounds to prevent 
scale formation in boilers? If so, how 
should this compound be used? 

There are several conditions where the 
use of solvents or compounds is advis- 
able, such as in boilers already badly 
scaled and in boilers using water which 
per cent. of scale-making 
matter in solution. It should be fed into 
the boiler with the feed water in correct 
proportions and as regularly as possible, 
not intermittently. 

11. What precaution would you sug- 
gest in laying up a boiler? 

It should be thoroughly cieaned inside 
and out, and the handhole and manhole 
covers taken off to allow a free circula- 
tion of air. All of the accessible outside 
surface should be scraped and painted. 

12. Give formulas for estimating safe 
working pressure and bursting pressure of 
tubular boilers and drums of water-tube 
boilers. 

To calculate the working pressure of a 
cylinder multiply the tensile strength of 
the sheet by its thickness and this product 
by the percentage of strength in the joint 
and divide this result by the product of 
the radius and the factor of safety. This 
rule is expressed by the formula: 

Strength X thickness X strength of joint i 
Radius X factor of safety 
Working Pressure. 

For the bursting pressure the rule and 
the formula are the same, with the omis- 
sion of the factor of safety: 


has a large 





Strength X thickness X strength of joint 
Radius 
Bursting Pressure. 

13. Give the formula for estimating 
safe working pressure and bursting pres- 
sure of flat surfaces, such as fire boxes of 
fire-box boilers and water legs and tube 
headers on water-tube boilers, etc. 

Such are regarded as sup- 
porting no pressure at all, this being dis- 
tributed among the supporting braces or 
stays, and the bursting pressure will be 
the tensile strength of the stay divided by 
the area supported by the stay. 

The formulas for the bursting and 
working pressures of flat-stayed surfaces 
would be: 





surfaces 


; Strength of stay 
Bursting Pressure = Supported area” 
Strength of stay 


Supported area X factor’ 
of safety 


Working Pressure = 





In the headers of water-tube boilers the 
weakest section is the ligament between 
two tube holes or handholes and_ the 
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bursting pressure is calculated by dividing 
the strength of the ligament by the area 
supported by it. The formulas would be: 


Strength of ligament 
Area supported 
Strength of ligament 


Area supp rted X factor * 
of safety 





Bursting Pressure = 





Working Pressure = 





14. If stay bolts are 4 inches from cen- 
ter to center, with 100 pounds gage pres- 
sure what would be the steam pressure on 
sach stay bolt? 

With a pitch of stay bolts of 4 inches 
from center to center each would sup- 
port an area of 16 square inches less the 
cross-sectional area of the stay. If the 
pressure is 100 pounds per square inch 
each bolt will sustain a 1600 
pounds minus 100 pounds for each square 
inch of cross-sectional area of the stay. 

15. What is the value of a_hydro- 
static test on a boiler; how much above 
working pressure should such a test be 
made? Why? 

It reveals leaks at rivets, tube ends, 
seams and other points that could not 
otherwise be found. It should be carried 
50 per cent. of the working pressure above 
the regular working pressure to insure a 
working margin of safety. 

The hydrostatic pressure should not 
exceed the elastic limit of the material of 
which the boiler is made. 

16. How long should this test pressure 
be maintained ? 

Pressure should be kept on the boiler 
long enough to make a thorough examina- 
tion of all seams, tube ends, rivets, stay 
bolts and all other points where leaks or 
weakness might show. 

17. Would you use hot or cold water 
for such a test? Why? 

If possible, lukewarm water should be 
used. If the water is much colder or 
hotter than the boiler, strains caused by 
unequal contraction or expansion might 
start leaks. 


stress of 


18. What examination should be made 
of a boiler after applying such test? 

Thorough external and internal inspec- 
tion should follow the hydrostatic test and 
the safety valve and steam gage should be 
tested and, if necessary, adjusted. 

19. Which should be next to the boiler, 
a globe valve or a check valve? 

In order to provide means of examina- 
tion or necessary repairs to the check 
valve a stop valve should be placed be- 
tween it and the boiler. 

20. Where should a_ blowoff pipe be 
attached to a boiler? 

In a horizontal tubular boiler the blow- 
off pipe should enter the bottom of the 
shell near the rear end, unless there is a 
mud drum, when it should be taken from 
the bottom of this drum. In all classes of 
boiler it should be taken from the low- 
est possible point in the water space. 

21. Name four different kinds of 
brace in a boiler and describe each, tell- 
ing where used, etc. 

Gusset stays, screw stays, palm stays 
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and through stays. Gusset stays are tri- 
angular strips of sheet metal secured to 
the heads and shells of boilers by angle- 
or T-iron “feet.” They are largely used 
in Lancashire and. similar boilers. Screw 
stays, commonly called stay bolts, are used 
to support the flat sides of fire-box boil- 
ers, the tube boxes of Heine boilers, etc. 
They are threaded the entire length, 
screwed through both sheets and headed 
over at the ends. Palm stays have en- 
larged flat ends, one of which is riveted 
to the boiler head and the other to the 
shell. They are also sometimes used to 
support the flat ends of steam domes. 

Through stays pass from end to end 
of the boiler and are usually made with 
enlarged ends, threaded and fitted with 
nuts inside and out on both heads. They 
are used above the tubes and usually, also, 
below where there is a manhole in the 
head below the tubes. 

22. What parts in a boiler are first 
affected by low water? 

It would be the top of the fire line; the 
crown sheet of a locomotive boiler, the 
top of the furnace in a Scotch boiler and 
the rear head just above the tubes in a 
horizontal return-tubular boiler. 

23. What is a pressure gage used for, 
and does it contain water or steam? 

It is used to indicate pressures in 
boilers, closed vessels, pipes, etc. It 
should contain water. 

24. What kinds of boiler are mostly 
in use? Describe them. 

Probably there are more _ horizontal 
tubular and locomotive fire-box boilers in 
use than any other types. The horizonta’ 
tubular boiler consists essentially of a 
cylindrical shell closed at the ends by flat 
heads through the lower two-thirds of 
which, from end to end, pass tubes. Those 
parts of the heads not supported by the 
tubes are braced by stays of some kind. 
The horizontal tubular boiler is usually 
inclosed in brickwork. A _ locomotive 
or fire-box boiler is composed of a 
cylindrical shell riveted to a rectangular 
fire box, with a semicircular top and with 
vertical sides. The fire-box portion is 
double, having a water and a steam space 
between the inner and outer shells, which 
are supported, where necessary, by stay 
bolts and crown bars. 

25. What is the space called in which 
combustion takes place? 

In the horizontal tubular boiler the 
space back of the bridgewall is commonl 
called the combustion chamber. In some 
types the combustion takes place entirely 
in the fire-box or furnace. 

26. What is a butt joint and what és a 
lap joint? 

Two plates placed edge to edge with the 
joint covered by one or two cover plates 
are said to be butt-jointed. A lap joint 
is one in which one plate overlaps th: 
other. 

27. What is a safety valve for? 

To prevent pressure in any closed ves 
sel, steam boiler or system of piping from 
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exceeding. a.predetermined limit,. by .open-.. 


ing and relieving the pressure as the limit 
is reached. 

28. What is a steam gage used for? 

To indicate the pressure of steam within 
the boiler. 

29. If your boiler were foaming, how 
would you remedy it enough to keep on 
running, without shutting down the plant? 

By feeding and blowing. It may be 
necessary to slow down or even stop the 
engine long enough to find the water level] 
in the boiler. If the boiler has a surface 
blow it should be used freely. 

30. What is priming, and what is the 
cause of it? 

Priming is the carrying of water from 
the boiler, in the form of spray, with the 
steam into the main steam pipes. It is 
caused by restricted steam space, 
circulation and the forcing of the boiler 
beyond its normal capacity. 

31. What will sediment in a 
cause? 


poor 


boiler 


If in large quantities it sometimes set- 
tles over the. surfaces exposed to the fire, 
keeping the water from coming in con- 
tact with the iron, causing “bagged” 
sheets, collapsed furnace tubes, dropped 
crowns, etc. 

32. If you shor'd step into your boiler 
and the sterm gage showed 4o 
pounds more pressure than the usual 
blowoff pressure, what would you do? 


room 


Reduce the pressure to normal by cover- 
ing the fire, checking the draft, etc. At 
normal lift the safety valve 
slightly by the lever; later, test both gage 
and valve. 


pressure, 


33. Give two causes of the water glass 
not showing the true level of the water in 
the boiler. 

Foaming of the water in the boiler, and 
the pipe leading to the gage glass becom- 
ing closed. 

34. What causes boilers to bag? 
would you prevent it? 


How 


Bags are caused by overheating portions 
of the sheet while under pressure. Sedi- 
ment, mud or masses of scale settle on the 
sheet, preventing access of water and the 
metal, being softened by the heat, yields 
to the pressure and stretches into the 
form of a pocket or bag. It can be pre- 
vented by keeping the boiler clean. 

35. If the water in the gage glass 
should drop out of sight, what would 
you do? 

Cover the fire with coal or ashes, close 
the damper and search for the cause. If 
not found, close all openings to the boiler 


and allow it to cool. It should be in- 


spected before being fired again. 
©. What part of a horizontal return- 
tubolar boiler is first endangered by low 


Water? 


rear head just above the level of 
the upper row of tubes. 

Diagram a 
Plain it. 


T 


separator and ex- 
the design of a separator an effort 


Is made to deflect the water in the steam 
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from: the~path~ which the steam-~ follows. 
In the type shown by the accompanying 
sketch steam enters at 4 and is given a 
swirling motion by the shape of the inlet 
which throws the water to the side of 
the separator, downward, whence it runs 
to the receiver, while the steam passes up- 
ward through the central pipe and out 
at B. 

38. What pressure can you get with a 
pump having a 7%-inch steam piston and 
a 5-inch water piston, with 80 
gage pressure? 


pounds 


The area of a 7™%-inch circle is 44.179 
square inches. The area of a 5-inch cir- 


If friction of 


cle is 19.635 square inches. 
the pump is neglected, then 
44.179 X 80 ~ 19.635 = 180 
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suld be the pressure obtainable. Or, 
as the areas of all similar figures are pro- 
portional to the squares of their corre- 
sponding dimensions, 80 times the square 
of 7\%4- divided -by: the-square of 5 will give 
the correct result, 180. 

390. If a pump will force water 100 
feet upward, how far will it force it to 
add a 20-foot suction lift? 

Adding to the suction lift will not alter 
the hight to which a 
water. 


pump will raise 
It will force water 100 feet, or 80 
feet under pressure and 20 feet by what 
is called suction. 

If too feet is the limit of hight to which 
the pump will force water without suction 
lift then there will 
feet taken 


have to be as 


from the 


many 


column of water 


abovethe’ pump ‘as are added to it below. 
If 20 feet are added to the suction lift 
then the pump will force the water only 
8o feet above itself. 

40. How far will a pump draw water, 
vertically and horizontally ? 

At the sea vertical limit is 
about 34 feet with a perfect pump, but 
there would be no flow at this hight, as 
the atmospheric pressure on the surface 
of the water would be balanced by the 
weight of the column of water in the suc- 
tion pipe, and there must be an unbal- 
anced flow. The 
satisfactory practical limit is found to be 
about to feet less. With an air-tight suc- 
tion pipe water may be drawn horizontally 
any practical distance. 

41. Why 
water? 


level the 


pressure to cause a 


will not a pump lift hot 
Because as the pressure on the surface 
of the water is reduced steam is generated, 
which flows to the pump instead of water. 
42. Should a steam- 
bound several times in a day, how would 
you remedy it ? 


pump become 


If possible the vertical distance between 
the pump and heater should be increased. 
As the pump must be below the 
of supply when pumping hot water the 
head should be sufficient to lift the suc- 
tion valves and fill the cvlinder with water 


source 


as the piston recedes. 

If this is not practicable, a little cold 
water may be let into the suction pipe to 
reduce the temperature of the water with- 
in working limits, or it might be possible 
to increase the head by carrying a higher 
water level in the heater. 

43. What is the between a 
single- and a double-acting pump? 

Strictly 
is one which acts in one direction only. 
This limit single-acting 
pumps to those with valves in the pis- 


difference 
speaking, a single-acting pump 


definition would 
ton, such as common house pumps and 
the ordinary jet-condenser air pump. 
Plunger and piston pumps which draw 
in and force out at one end of the cyl- 
inder only are frequently called single- 
acting. 

A double-acting pump is understood 
to be one in which the piston while draw- 
ing water into the cylinder at one end is 
at the same time forcing it out at the 
other; that is, the piston acts or forces on 
both strokes. 

44. What is the least number of valves 
required in the water end or the water 
cylinder of a duplex pump? 

As a duplex pump is usually double- 
acting, there must be one suction and one 
end of each 
cylinder, or eight valves in all. 


discharge valve at each 

45. Which pipe in a pump should be 
the larger, the suction or the discharge 
pipe? Why? 

The suction pipe should be larger than 
the discharge pipe, in order to reduce the 
friction in the pipe to the lowest amount, 
so as to allow the pump cylinder to fill 
as rapidly as the piston recedes. 
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46. Which piston should be the larger 
in a boiler-feed pump, steam or water, 
and why? ; 

If the steam piston were not larger than 
the water piston, the pump could not force 
water into the boiler which furnished the 
steam to operate it. ‘ 

The total forward pressure on the steam 
piston must be greater than the total 
back pressure on the water piston in order 
to move the water piston against its 
back pressure. 

47: What is the advantage of the suc- 
tion chamber on a pump? 

It tends to produce a steady flow of 
water in the suction pipe instead of an 
intermittent one corresponding to the 
motion of the water piston. 

48. What causes the water to flow into 
the cylinder of a pump from a source be- 
low the pump? 

The motion of the piston in the pump 
cylinder reduces the pressure in the suc- 
tion pipe and, the pressure of the air 
on the surface of the water being un- 
balanced, water is forced upward in the 
suction pipe. 

49. Where would you place the globe 
valve on the discharge line of a_ boiler- 
feed pump, and why? 

A valve should be placed as close to the 
pump as possible, in order to allow of cut- 
ting the pump out of service without dis- 
turbing the pipe, or interfering with other 
methods of feeding. 

There should be three valves in the 
pipe leading from the pump to the boiler; 
one between the and the check 
valve, one convenient to the boiler front 
to be used in the feed regulation, and 
one close to the pump. 

50. How would you give a steam valve 
on the engine more lead? 

Increased lead may be given by moving 
the eccentric or by reducing the lap. 

51. What effect has increasing the lead 
on the various operations of the valve? 

If the increase in lead has been brought 
about by moving the eccentric all opera- 
tions of the valve will be earlier. If it 
has been accomplished by reducing the 
lap the cutoff will occur later. 

52. How would you increase the speed 
of an engine? 


boiler 


Slight changes may be made by increas- 
ing the weight the governor has to carry, 
by adding to the weight or increas- 
ing the tension of the springs, when 
springs are present. If the change is to 
be great the pulley on the governor shaft 
should be changed. The governor is de- 
signed to run at a certain speed and the 
pulley changes should be such that when 
the engine is running at the new speed 
the governor will still run at the speed 
for which it was designed. 

53. What is a horsepower? Give the 
rule for finding the horsepower of an 
engine. 

A horsepower is the equivalent of 33,000 
pounds raised 1 foot in one minute, or 
550 foot-pounds per second. To compute 
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the horsepower of an engine, multiply to- 
gether the mean effective pressure, the 
area of the piston and the piston speed, 
and divide this product by 33,000. 

54. Give two methods for increasing 
the horsepower of an engine. 

The horsepower of an engine may be in- 
creased by increasing the mean effective 
pressure or by increasing the piston speed. 

55. What benefit is derived by using a 
flywheel on a steam engine? 

Energy developed in the cylinder is 
stored by the flywheel and given out 
while there is no work being done in the 
cylinder, producing an even rotating effect 
when passing the center. 

56. Describe the operation of a com- 
pound engine. 

Steam is admitted to the high-pressure 
cylinder from which it is exhausted to 
the low-pressure cylinder. Steam is 
usually used expansively in both cylinders 
of a compound engine but sometimes, as 
in the case of direct-acting steam pumps, 
the steam is used full stroke, expansion 
taking place as the steam is exhausting 
from the high-pressure cylinder into the 
low-. 

57. What is a receiver of an engine? 

Receivers usually used with compound 
engines are vessels into which the high- 
cylinder exhausts and from 

low-pressure cylinder draws 


pressure 
which the 
steam. 

58. Why are condensers attached to a 
steam engine? 

To condense the steam and thus avoid 
the necessity of forcing it out of the cyl- 
inder against the of the at- 
mosphere. 


pressure 


59. Explain how an engine passes over 
dead center? 

In multi-crank engines, no two cranks 
being on the center at the same instant 
one crank is carried past the center by 
pressure in a cylinder other than its own. 
In single-crank engines the momentum of 
the flywheel moves the crank durihg the 
interval in which no work is being done 
in the cylinder. 

60. What is compression? 

It is the reduction of the volume of ex- 
haust steam trapped in the cylinder by 
the closing of the exhaust port before the 
end of the stroke of the piston. 

61. What is the travel of a valve? 

It is the distance over which the valve 
moves in passing from one extreme posi- 
tion to the other. 

62. How would you equalize the pis- 
ton clearance in an engine cylinder if the 
rod is keyed to the crosshead ? 

By the use of shims or liners at the 
connecting-rod ends. 

63. How many working edges has a 
plain slide valve? 

Four; two on the outside for steam and 
two on the inside for the exhaust. 

64. Give in full all you would do in 
getting ready to start and operate a steam 
plant, consisting of boilers, engines, pumps 
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and feed-water heater and all piping, after 
it had been shut down for one year? 

The first step would be a thorough in- 
spection of the boilers, engines, pumps, 
piping, shafting, pulleys, belts and every- 
thing connected with the plant. Boilers, 
heaters and all piping subject to pressure 
should be filled with water and pressure 
applied. If everything is found to be in 
good working order, steam should be 
raised and all piping blown free from dirt 
and scale. The feed pump and other 
boiler feeds should be tried; then the 
engine and other machinery. 





Navy Department Announces Ex- 
amination of Engineers for 
Training Station 





The department has announced 
an examination of applicants at the Federal 
building, Chicago, Ill., August 24 next, for 
the purpose of filling the positions of en- 
gineer-in-charge of power plant, at $5.04 
and engineer, at $4 
per day, at the United States Training 
Station, Great Lakes, Northern Chicago, 
Ill. 

The candidate receiving the 
average will be appointed to the $5.04 
position and the candidate receiving the 
next highest average will be appointed to 
the $4 place. 

The examination will be open to all 
comers who can give evidence of experi- 


navy 


per day, assistant 


highest 


ence in the kind of work for which they 
seek employment, and who are citizens of 
the United States. 
positions at the station will be admitted 
to competition on the same footing as 
other applicants. 

Applications will be addressed to the 
“Commandant, Naval Training Station, 
Great Lakes, North Chicago, IIL,” and 
must be delivered to him on or before 
Saturday, August 21, 1909. No applica- 
tion received after that date will be con- 
sidered. 


Persons now holding 


Each applicant will state in his applica- 
tion his name, age, residence, citizenship, 
present occupation, and previous employ- 
ment or work done. 

The applications will be accompanied by 
evidence of citizenship and by certificates, 
preferably from 
to character, habits of 
sobriety, and skill and experience in work 
of the kind required. 

Applicants will be informed of the date 
upon which they will be required to re- 
pert for examination. 

The examination will be practical 1 
character, having reference exclusively t 
the requirements of the positions to | 
filled. 

The applicant’s antecedents and experi- 
ence, as well as the character of his pre- 
vious work, will be duly considered by 
the board in making its recommendations. 


previous employers, as 
industry and 
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Practical Letters from Practical Men 


Don’t Bother About the Style, but Write Just What You Think, 
Know or Want to Know About Your Work, and Help Each Other 


WE PAY FOR USEFUL IDEAS 





Increasing the Power of a Gas 


Engine by Cooling the 


cooler (or condenser) to reduce the back 
pressure, but the smaller volume of con- 


Filing Clippings 


densed steam makes this method much 
Exhaust more feasible for steam than for gas en- In the July 13 number is a letter by 
gines Elmo N. Owen on filing clippings. I have 
bs Rien Rie aa ee ewe W. W. WELLS. used a system much similar to this for 


Clyde, Ohio. 


several years and believe that 1 can im- 
prove . somewhat 


the Diesel engine, the idea is presented 
that by reducing the volume of the ex- 
haust gases, by cooling, the work done in 


expelling them against the pressure of , 
the atmosphere is reduced and that hence Cooling Jacket Water 


upon his suggestions. 
In the first place the envelops used by him 








are too small, requiring that the pages 
of the paper be either folded or trimmed 















































1 hs dauee dadiisal te Gee anaes a Cone, someting which could be avoided 
1 ; j S with slightly larger envelops. 
be correspondingly increased. The same I note in the June 15 number, page 1059, Again, I notice that he pins the pages 
1- papas aint bggaete — a method of cooling gas-engine jacket together. After experimenting with sev- 
4 = ay heanaened ee r — us 1s cer water. There is also another method eral kinds of fastenings I now prefer to 
tainly important if true. 
4 Now why not apply the same principle —_— 
18 to the steam engine and use a condenser TEMPERATURE TEST OF SPRAYING WATER AFTER PASSING AROUND THE CYLIN- 
” without any vacuum pump. The volume DER AND COMBUSTION CHAMBER OF A DE LA VERGNE 125-HORSEPOWER GAS 
of the exhaust steam would be reduced to ENGINE, AND SPRAYED THROUGH FOUR NO. 10, OR 1-INCH 8. & K. SPRAY NOZ- 
re almost nothing and the work of expelling Saaede ae aaa GALLONS PER HOUR, UNDER A PRESSURE OF 20 
it from the condenser to the atmosphere 2 
he would be insignificant. Probably no one ; Temperature Temperature |Difference in Dierence te 
to would expect to gain any power by such oe of Hot Well, pa, —_ ae a a Wet Temperature, B neon ed 
an arrangement, but the principle is exact- | 5. *- | ing, Deg. F Deg. F Deg. F. ; 
all ly the same as in the gas engine. ~ 9 4.—CO* 80 | 14 76 68 \ 2 67 
‘ail The fuel used by a gas engine contains z +4 7 | +4 > a is 33 
hey a definite amount of energy. Part of this 8 88 a5 13 75 57 1s 30 
“of . ; ae 9 91 77 14 84 64 20 32 
f energy is carried off by the jacket ,.water 10 94 | 78 16 82 65 17 58 
rt in the form of heat, another portion is 
tec 
as 
paste one corner of each sheet to the 
” corner of the next. Library. paste is very 
ion, convenient for this and fastens the sheets 
pr securely without interfering with the 
fore ability to read both sides and without 
“a the lump caused by the pin. 
pan I do not think that his plan of filing 
the articles in envelops marked with the 
— initial letter of the name of the subject 
ship, is as good a plan as to file each subject 
ploy- separately, or with related matter. From 
his letter IT should judge that valves, for 
sd by instance, are filed in more than one en- 
cates, velop, together with all other matter be- 
5s as ginning with V. A better plan would be 
and to keep all of the articles on valves in 
work i one envelop until this was outgrown and 
; then to subdivide them under the vari- 
> date FOR COOLING JACKET WATER ous types of valve, giving each a separate 
to re- a envelop. 
| converted into mechanical energy, and the which I think is much more prefetable, A system of this kind should make un- 
cal im # §=6test passes out through the exhaust valve. and this is using spray nozzles, as shown necessary the use of the card index, which 
‘ely to | The amount of energy left in the exhaust in the illustration. The table gives the is quite an addition to the work of cut- 
to be j gases as they leave the cylinder is not re- results of tests from such a cooling plant, ting out and filing away the articles. In 
duced by subsequent cooling, unless this which is installed on the roof of a build- conclusion, I would suggest that the name 
expert: enabics us to reduce the back pressure. ing. or initials of the paper from which the 
is pre It would be possible by the use of a large JosepH M. ForeMAN. article is clipped, together with the date, 
so by air pimp in connection with this exhaust Philadelphia, Penn. be placed upon each clipping so as to be 
ations. 
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sure of having the authority from which 
the statements were taken. 
G. H. McKetway. 


Brooklyn, N. Y. 





Fishing for a Crosshead Pin 


While removing a crosshead pin for re- 
pairs it was dropped in the cavity at A, 
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FISHING FOR A CROSSHEAD PIN 


see illustration. Anyone not having the 
experience of getting a 200-pound pin of 
this size out of such a place might think 
it easy. The chief remarked it would be 
an all-night job, but after several schemes 
proved unsuccessful, | looped a wire over 
the threaded end, and set the pin on end. 
With a rope | put a half hitch at the center 
of the pin, one end being out of the open- 
ing at C, the other at D, and then lifted it 
high enough to reach the bottom of the 
pin. Then I put one feedbag inside an- 
other, and put the pin in the sacks. The 
sacks kept the top of the pin from catch- 
ing under the boss at B and made a rough 
surface so that a rope around the bottom 
of the pin and out through the hole C 
would not slip to the top. We thus guided 
the pin out at the hole D. The opera- 
tion required less than five minutes. 
I’, A. MILcer. 
Zollarsville, Penn. 





Raising Water 

I should like information from men 
who are engaged in raising water for 
water-works service, or any other pur- 
pose from a great depth in the ground, 
by compressed air, direct deep-well steam 
pumps, walking-beam pumps, or any other 
means, regarding their experience under 
different conditions, such as the amount 
of work they are doing, the cost of coal, 
the depth of the water, the size of the 
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pipe, the amount of steam pressure or the 
amount of air pressure, the size of the 
casing, and all the information that is re- 
quired to get a comparative statement of 
the advantages and disadvantages of one 
style over another. 
James W. SHERMAN. 
Columbia, Mo. 





Cost of Cleaning Boilers 


I note Mr. Crane’s comments in the 
issue of July 13 on the cost of boiler 
cleaning. Every engineer should be well 
posted on this subject. It is quite possible 
to remove iron rust, clay, mud, vegetable 
matter and other suspended particles at 
practically no expense after suitable ap- 
paratus is once installed. 

It is true that coke filters are effective 
when new, but deteriorate in time, cause 
considerable annoyance and often at least 
partially fail to perform their work. I 
have seen small bits of coke from these 
filters get into the water meters and put 
them out of action. 

Such trouble can be prevented by using 
some arrangement in which linen terry is 
used as a filtering medium. A terry filter 
has the further advantage that it can be 
put into the feed line at the last point 
before the water enters the boilers. It 
therefore removes suspended particles of 
oil from the condensation and also the 
floating impurities from the makeup water. 
When a terry filter is placed in the feed 
line in this way there is no chance for 
other impurities to get in at a later point 
in the cycle. Terry has long been used 
in marine work where the trouble, of 
course, is confined mostly to oil from the 
condensation. 

If the filter is so constructed that all 
entering water must pass through double 
cloths, there will be no difficulty experi- 
enced from any very small particles which 
may pass. It is rather surprising to know 
what a wide range of impurities terry 
cloth will retard. I have known instances 
where thick mud from river water, parti- 
cles of coal tar, sewage, white lead and 
crude oil have been stopped, and in every 
instance with satisfactory results. There 
need never be any doubt as to the condi- 
tion of cloths, as the line may be provided 
with gages on each side of the filter. The 
difference in pressure on the two sides 
of the filtering medium will indicate clear- 
ly as to whether or not it should be 
cleaned. 

It is somewhat of advantage to use a 
filter with double separated terry cloths 
so that when the first layer gets dirty the 
second layer will catch such particles as 
tend to be pushed through the first. There 
are a number of practical filters using 
terry cloth, and they are almost all ar- 
ranged so that the cleaning operation is 
very simple. [ have in mind one of suit- 
able size to filter 150,000 pounds of water 
per hour in which the foul filtering media 


August 17, 1909. 


can be removed and replaced by clean 
and the filter put to work again in less 
than ten minutes. 

The frequency of cleaning varies ac- 
cording to the conditions in the plant, but 
in the average case cleaning may be re- 
quired from once a week to once a month, 
The cleaning of such a filter requires so 
little labor on the part of the engineer 
that he is not inclined to shirk the job, 
and as the foul media can be boiled out 
in soda to remove all oil, etc., and used 
indefinitely, the cost of upkeep, including 
I know of several terry- 
cloth systems of filtration that overcame 
all troubles from suspended particles in 
plants where charcoal filters, line-separat- 
ing devices and open heaters failed to do 
the work. 

In fact, I believe where terry cloth is 
used that the removal of suspended par- 
ticles makes them by far the least trouble- 
some of feed-water impurities. 

Rosert D. HEINE. 


labor, is small. 


3rooklyn, N. Y. 





Suction Pipe Strainer 





The strainers on the suction pipes of 
our condensers used to get choked up. 
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SUCTION-PIPE STRAINER 


They often had to be cleaned once a day, 
and sometimes, in the fall of the year, 
twice a day. 

We cured the trouble by making 2 
basket as shown in the illustration, which 
can be cleaned at any time without stcp- 
ping the pump by lowering it and lifting 
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it clear uf the pipe. The old method was 
o break the joint at the elbow and lift 
ip the pipe with a chain hoist, which made 
extra work, besides putting the condenser 
out of commission. 
THOMAS SHEEHAN. 
Pittsfield, Mass. 





Do You Believe It > 


A published list of questions discussed 
and answered by one of the engineers’ as- 
sociations contains among others the fol- 
lowing: 

QO—How many pounds of water are re- 
quired to yield one horsepower with our 
best engines ? 

A—From 25 to 30. 

O—What is the consumption of coal 
per hour on a square foot of grate sur- 
face? 

A—From Io to 12 pounds. 

O—What is the water consumption in 
pounds per horse- 


hour per indicated 


power? " 

A—From 25 to 60 pounds. 

There are some others that are funny, 
but what do the readers of Power think 
of these? : 

RaLtpH WaALDo. 


New York, N. Y. 





Dirt in Boiler Rooms 


Dirt in many boiler rooms is caused 
by the dust from unloading coal. Most, 


if not all of it may be prevented in the 
following manner. Take some strap iron 
and make a hose bracket, as shown in the 
accompanying sketch, with arms D and E 
adjustable by the thumb The 
clamp B is also made of strap iron, its 
purpose being to hold a spraying nozzle. 
The piece 4 may be secured to any con- 
venient support. By adjustment of the 
thumb screws, the bracket may be turned 


screws. 
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vent it from flowing out into the boiler 
room. 
R. L. RAYBurn. 
Decatur, LI. 





The Denver Boiler Explosion 


I read the 
plosion in 
have 


boiler ex- 
time | 
under 
1856, a boiler 


of the 
Denver, and in my 
known of four explosions 
similar circumstances. In 


account 






Spool H 


FIG, I. 


exploded in Toledo, O. It was to carry 


60 pounds, which was the prevailing 
custom in those times, and had been 
cleaned and refilled ready to tire up. The 


engineer got the fire in on time but when 
7 oclock came he only had 4o pounds 
shown on the gage. He opened the throttle 
and at that instant the boiler left him, 
somewhat the worse for 
alive. 


wear but. still 


Some twenty years later a small 4o0- 
horsepower boiler in Little Rock, Ark., 
went out one under 
The instant the en- 
gineer opened the throttle the boiler ex- 
ploded. Some months afterward a boiler 
in the South exploded. The fireman was 
on top of the boiler to cut it in with a 
battery. At the instant he opened the 
valve the boiler exploded; and by all ac- 
counts the Denver boiler was being cut in 
and at that instant the explosion came. 

All these 


and showed no sign of weakness. 


Monday morning 
the same conditions. 


boilers had been in service 
They 


had been inspected and pronounced sound. 


ary D Co = 











roo 
O 
A 


O 





IMPROVISED 


in any direction and the nozzle turned up 
or down by adjusting the thumb screw C. 
Thus the coal may be sprayed as it is 
thrown into the bin. 

Vhen flues are blown from the back end 
of the boiler, a great deal of soot often 


cones out through cracks around the 
flue caps and doors of the boiler fronts. 
If « jet is put in the smoke box, and 
turned on while blowing the flues, it will 
sen! the soot up into the stack and pre- 





HOSE BRACKET 


Was there any outlet for the air in the 
steam room or was the boiler steam- and 
air-tight? If so, how many B.t.u. were 
there in the water that was required to 
generate the steam 
If there were more heat 


pressure ? 
units than re- 
quired, what effect would it have when 
the air was suddenly released? 


necessary 


In two of 


the cases I have referred to the boilers 
were air-tight, and as soon as the air 
was turned loose the surplus heat in the 
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boiler 
boiler 


generated 
would 


more steam than the 


hoid. 
J). 


Hot Springs, Ark. 


HERMANCE. 





Mandrel for Babbitting. Boxes 





The illustration shows a good device 
for rebabbitting the shells for crank boxes. 
By having this device properly made, the 


crank box comes off the spool ready to 


Spool 
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FIG. 2 


receive the oil grooves and be placed on 
the engine. It consists of a smooth plate 
having a recess counterbored in the same, 
fillets 
formed upon the ends so that the babbitts 


as shown at DD. This spool has 
will not have sharp corners to be scraped 
off. A cap plate C is necessary, also a 
through bolt for clamping the rig firmly 
together. 

The shells are placed in the straps and 
then placed centrally over the round man- 
drel and firmly clamped; pouring the bab- 
hitt through the gate /:, 
This mandrel has 
as shown at F 


in the top plate. 
slots cut in its sides 
in which are fitted plates 
the babbitt in’ the 
halves of the box. 


which separate two 
Bearings cast on this 
form of spool are ready to go on the en- 
gine with the exception of cutting the 
necessary oil grooves. 

The should be slightly 
larger in diameter than the crank pins, so 


spool made 
that the boxes will not bind on the edges 
when placed upon the erank shaft. At FE 
is shown an exaggerated view of how the 
hearing should fit. IT have found that the 
spool on which a 6-inch crank box is to 
be cast should he made 6% inches in 
diameter. 

C. R. McGaney. 


Richmond, Va. 





Graphite for Lubrication 


Personally I favor the graphite in flake 
form, as it appears to me to “fill in” 
better than the powdered. I also believe 
that the flakes take a better hold on the 
bearing surfaces than the powder, which 
appears to squeeze out. Again, | imagine 
that hold 
more grit without a person discovering 
it in time than the flake could. 

One plant which came under my notice, 
where flake graphite is used, consists of 


the powdered graphite could 


a 13x23 flat-valve steam engine, several 
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hydraulic elevators, four steam pumps and 
a lot of different machinery and shafting. 
In this plant only one barrel of cylinder 
oil is used every fifteen months and one 
barrel of engine oil every twelve months, 
with about 15 pounds of flake graphite 
every year. Such a thing as a hot bear- 
ing is not known, and I believe few plants 
of the same size, where oil alone is used, 
can show such a small oil bill, or have 
as little trouble with the bearings. <A 
wrinkle used in the same plant is.to use 
the powdered form. Mixed with common 
black japan as a boiler-front paint, it gives 
it a far longer life. 
JAMEs E. Nos e. 
Toronto, Can. 


I prefer the flake graphite in place of 
the finely ground, for the reason that the 
flaked graphite is harder ‘to adulterate 
than the fine. I have no doubt that the 
fine graphite would be equally good if 
it could be got pure and kept clean. I 
never had any with fine 
graphite, as it seems to contain too much 
foreign matter. 

One should use judgment in using any 
kind of graphite. For instance, if one 
uses too much, and perhaps with a poor 
grade of oil, hard lumps form that will 
cut ordinary soft shafting. 

The best thing for a bearing that is 
inclined to run hot is to use first a mix- 
ture of white lead and water, 
pound of lead to six quarts of water. 
This will wash out the bearing and at the 
time lubricate it if used in suffi- 
cient quantity, and until the liquid comes 
out nice and white. One will notice that 
when this is first applied it comes out in 
a very dark color, due to the iron cuttings 
and dirt. Then after it comes clear, mix 
about two tablespoonfuls of flake graphite 
with about a pint of medium-weight oil 
for a day or so and watch the bearing 
closely. After this, if possible, lubricate 
the bearing with some kind of suitable 
grease. It is sometimes advisable to 
mix a little graphite with the grease. 

, G. A. NESTLER. 
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Reducing Rig for a Vertical 
Engine 





In the July 6 issue, Julian C. Small- 
wood has an article on a reducing rig 
for a vertical engine. 
ceedingly simple and at first glance should 
be successful. It has, however, possible 
defects, especially for the higher-speed en- 
gines. 

The first is the possibility of stretch of 
the cord. The second is the sway of the 
cord, which will probably be considerable, 
as none of the vertical engines running 
at high speeds is absolutely rigid. For 
the larger-size engines, the stretch of the 
cord will be even more important, and 


This rig is ex- 
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swaying, although not quite so likely of 
occurrence, is even greater in its effect. 
A rig similar to this was tried on a 
large vertical engine using the triple eord 
as suggested and was a failure, due mostly 
to the stretch of the A flat-steel 
spring was substituted for the cord, and 
better results obtained; but the sway or 
slap of the spring was sufficient to distort 
the considerable extent. 
Better results were obtained through the 
use of a permanent rigid indicator rig. 
Henry D. JAcKson. 


cord. 


diagram to a 


Boston, Mass. 





A Difficult Repair Job 


Recently in making repairs to our col- 
lege power plant, it was deemed advis- 
able to face off the valve seat on one of 
the large air compressors used in pumping 
water by the air-lift system. The machine 
had been in use for ten years, and the 

















A DIFFICULT 


REPAIR JOB* 


valve 
cut. 


and seat were badly worn and 
In this compressor, the steam cyl- 
inder and steam chest were cast together, 
and the seat was, therefore, about 8 inches 


below the edge of the casting. It was 


‘ discovered that the combined cylinder and 


steam chest was too large for our shop 
planer, and we had about decided to work 
the seat down to a bearing by hand, when 
our machine-shop instructor solved the 
difficulty by bolting the cylinder to the 
front of the shaper as shown in the photo- 
graph. 

The cylinder casting weighed more than 
the shaper, and to support it a track was 
laid on the floor and made parallel to the 
travel of the shaper bed. Several pipe 
rollers were placed on this track, and the 
cylinder blocked to rest upon them. By 
using a long, stiff tool and many light 
cuts the job was satisfactorily completed. 

ALBERT BARNES. 

Agricultural College, Miss. 
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Detroit Boiler Inspection Rules 


Detroit recently passed a boiler-inspec- 
tion ordinance requiring an annual ex 
amination of boilers used for power anc 
heating purposes, exempting railroad loco 
motives and _ heating 
residences. 


boilers in private 
It is interesting to note som 
features of the new law: for instance, the 
factors of safety. For boilers carrying 
pressures not exceeding 100 pounds the 
factor is 4; for pressures not exceeding 
125 pounds, 4.5; and for boilers carrying 
not to exceed I50 pounds, 5; for water- 
tube boilers carrying pressures of from 150 
to 200 pounds the factor is 6, but cast- 
iron headers on water-tube boilers will 
not be allowed more than 160 pounds. 

The law makes no mention of exception 
of boilers constructed with. the seams 
parallel to the axis of the shell being butt- 
joint, double-strapped, triple- or quadruple- 
riveted, all of the foregoing factors being 
based on the lap-joint type of construc- 
tion. Iron plates are taken at 45,000 
pounds and steel at 55,000 pounds tensile 
strength; iron rivets in single shear, 38,- 
000 pounds; double shear, 70,000 pounds; 
and steel rivets, 42,000 and 78,000 pounds, 
In computing the safe work- 
ing pressure the formula is 


respectively. 


2.0. 0 


- - = allowed ressure. 
se : p 


No provision is made for an increase 
in the factor of safety by reason of the 
boilers being very old, and persons may 
therefore allowed the same pressure 
when a boiler is fifteen years old that 
would be allowed a new one of the same 
construction. 


be 


The factor of safety of 4 will doubtless 
be used on from 60 to 90 per cent. of the 
boilers in Detroit, and in this connection 
the fact is that the Massachusetts, Phila- 
delphia and Chicago rules give a factor of 
5 on boilers coming under this ruling. 
The factor is never less than 5 
percentage 


under the 
rule in Chicago and_ Phila- 
delphia, while Massachusetts is 5 for lap- 
joint construction up to IO years, 5.5 to 
15 years, 5.75 to 20 years, after which it 
is 6. 

Massachusetts rules give a factor of 
4.5 on butt-strapped seams, thus intelli- 
gently favoring this superior construction. 

It would appear, therefore, that Detroit 
has taken a backward in using a 
factor of safety of 4 on boilers with the 
lap-joint seam, and to show this clearly. 
take a 60-inch tubular 5/16- 
inch shell plate of 55,000 tensile strength, 
with 70 per cent. joint; the bursting pres- 
sure would be 401 pounds, and the pres 
sure allowed would be 100 pounds in 
Detroit, while in Chicago and Philadelphia, 
& pounds would be the allowance, were it 
12 years old, and in Massachusetts the 
pressure would be 72.9 pounds. 

To compare again: If the shell plate 
of this 60-inch boiler were 3-inch plate 


step 


horizontal 
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and the lap joint were used, the boiler 
pressure would be 481 pounds and the 
factor of 4.5 would allow 107 pounds, al- 
though the plate is 20 per cent. stronger. 

Such ruling favors old boilers of the 
lap-joint construction as against new ones 
having butt-strapped joints, wherein the 
bending action of the lap joint is elim- 
inated and the real safety against explo- 
sion increased. 

It is to be regretted that the authors 
of the ordinance did not have this in view, 
together with the higher factors of safety 
that obtain in Massachusetts, Philadelphia 
and Chicago. Note, also, the factors of 
5.5 and 6 on water-tube boilers. In com- 
paring these with the low factors on lap- 
joint tubular boilers, it seems that it should 
be borne in mind that the drums on such 
boilers are not usually exposed to the di- 
rect products of combusticn, as the tubes 
receive the highest temperatures. Massa- 
chusetts laws recognize this fact and use 
a factor of 5 as regards the drums, irre- 
spective of the age. It would seem, there- 
fore, that as the factor of safety is from 
5 to 6 on water-tube boilers, as against 
4 on any old lap-joint tubular boiler op- 
erated at or under 100 pounds pressure, 
the authors have discriminated against 
this type. As the boilers in large plants 
are usually of the water-tube type it is 
probable that protests will be made, and 
in case the law is amended let us hope 
that the factor of safety of 4 on lap-joint 
boilers will be increased to 5, which is 
that approved by the of Massa- 
chusetts, Philadelphia and Chicago. 

The safety-valve area question is dis- 
posed of regardless of pressure by re- 
quiring I square inch area for every 2 
square feet of grate surface. This rule 
is a safe one and prudent for low pres- 
sures, but taken in connection with some 
recent history on pop-safety valves it 
would appear that the valve area is ex- 
cessive for pressures of from 125 to 200 
pounds. 


laws 


Massachusetts laws have covered safety 
valves very creditably (as indeed they 
have all joints) and while ample dis- 
charge is secured, excessive discharge is 
not wanted, as it introduces an element 
of danger in the way of inducing water 
lift and water hammer. Take a_hori- 
zontal-tubular boiler 72 inches by 18 feet, 
with 36 square feet of grate surface, op- 
crated with the safety valve loaded to 125 
pounds: The required area of the valve 
would be 18 inches. The nearest com- 
inercial size would be a 5-inch valve. 
Now the day for lever valves is past and 
pop valves have practically supplanted 
this type, but the engineering public does 
not want a 5-inch valve, being of the 
‘pinion that it is too large. 

For the pressure required, Massachusetts 

ws would allow 39.4 square feet of grate 

r a 3%-inch valve and 80 square feet 

r a §-inch pop valve. Of course two 

ilves could be used, as required in 

iladelphia, but with the existing boil- 
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ers this involves additional expense, in 
some cases without securing added safety. 
Chicago rules allow 3 square feet grate 
surface to I square inch with pop valves, 
as does Indiana. 

The Detroit law requires that in in- 
stalling new boilers of the horizontal- 
tubular type, having a length of 18 feet or 
less, the shell must be built with two-ring 
courses, and exceeding 18 feet with three- 
No doubt this ruling is to 
avoid having a girth seam located at or 
in front of the bridgewall, and is to be 
commended, Scranton, Penn., to the con- 
trary, notwithstanding. But why in the 


ring courses. 


‘name of the sacred codfish did they not 


include in this law that all boilers to be 
installed hereafter shall have the longi- 
tudinal-seam butt-strapped construction, 
as required in and Chi- 
cago? May the engineering public hope 
for an amendment along this line; public 
opinion has no place for the lap-joint con- 
struction, save on the scrap heap. 
Manufacturers of boilers must soon em- 
ploy experts to get out digests in order 
to have boilers pass inspections in the 
various localities where sold, or get to- 
gether and secure uniformity in inspec- 
tion laws. But in event of the latter it 
should be mind that publ+ 
opinion is in favor of a higher factor of 


Massachusetts 


borne in 


safety, together with approved construc- 
tion. The Massachusetts rules are the 
modern Detroit represent in 
some respects the obsolete. In the interim, 
pending proper amendments to the Detroit 
law, let us hope that the junk shops of 
Massachusetts will not be permitted to 
supply a market in the city by the lakes. 
Joun SMITH. 
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New York City. 





A Misleading Gage Glass 


For several days it was observed that 
the hight of the water in the gage glass 
of a heating boiler varied through an 
unusually wide range. In investigating 
the cause of this, a leak was found which 
permitted steam to escape between the 
gage glass and its upper fitting, due to 
the deterioration of a washer. 

The action of the leak on the water 
level in the glass was as follows: When 
there was no steam pressure the water 
in the glass assumed the same level as 
the water in the boiler. When steam 
pressure existed the leak allowed a con- 
tinuous flow of steam through the upper 
gage-glass valve into the atmosphere. 
This flow of steam through the valve re- 
sulted in a drop of pressure, so that the 
pressure of steam on top of the water in 
the glass was less than the pressure on 
top of the water in the boiler. The 
higher pressure in the boiler caused the 
water in the glass to rise until the dif- 
ference in level balanced the difference 
in steam pressure. 
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The leak caused the gage glass to be 
deceptive, imdicating the presence of 
more water in the boiler than was actually 
there. This was confirmed by partly 
closing the upper valve when steam pres- 
sure existed. This increased the loss of 
pressure and caused the water to rise 
higher in the glass. When the leak was 
repaired the fluctuations of level in the 
glass ceased. 

F. P. McDermott. 
elizabeth, N. J. 





Trouble with Seams over Bridge- 
walls 





In our plant are three boilers, each 54 
inches by 22 feet and containing fourteen 
6-inch tubes, one 20x48 Harris-Corliss en- 
gine, one 6x4x6 duplex pump and one 
8x36 deep-well pump. The boilers, which 
have been in service 10 years, are con- 
nected by one steam dome and one mud 
drum. Each is made of three 5/16-inch 
triple-riveted sheets. No. 1 boiler is 
about as good as new; in No, 2 boiler 16 
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DIAGRAMS FOR CRITICISM 


rivets in the seam over the bridgewall 
have been renewed seven times and some 
The 
plate around some of the holes is cracked. 
No. 3 boiler is in about the same condi- 
tion as No. 2. 


of the holes have been reamed out. 


It is necessary to carry I15 
pounds of steam on the boilers. They 
have been generating about 300 horse- 
power. They are free from scale, as the 
water is very pure. 

The inspector recommends cutting out 
the first sheet in each of the affected boil- 
ers to above the fire line, leaving two 
longitudinal seams in the This 
scems an unnecessary and I 
think that 30 inches 
of the first sheet, or to just above the fire, 
and enough of the second sheet to include 
all the large rivet holes will be just as 
satisfactory. 


sheet. 
expense 
cutting out about 


The engine has been in nse about 32 
years. It has an 18-foot flywheel and 
runs at 74 revolutions per minute. Is it 
safe to increase the speed to 85 revolu- 
tions? 

The accompanying diagrams are sub- 
mitted in the hope that some reader will 
comment upon them, figuring the horse- 
power, etc. Also, I should like opinions 
regarding the proposed repair to the 
boilers. 

E. F. Bruno. 

Belleville, Ill. 


Unnecessary Refinements in Cal- 
culations 


The writer was considerably attracted 
by IF. Webster's article on “Allowance 
for the Difference in Water Level when 
Testing Boilers,” which appeared in the 
June 22 number. Mr. Webster gives us 
his formula, and illustrates it with an ex- 
ample. 

In his notation Mr. Webster states that 
h is the B.t.u. in the water in the boiler, 
or in other words, the heat of the liquid 
at boiler pressure, and then calmly pro- 
ceeds to substitute for 4 the temperature 
of saturated steam at that pres- 

The next nine lines of the article 
somewhat mixed. However, assum- 
ing the substitution in the formula to be 
correct, Mr. Webster obtains for the total 
feed water 71,624 pounds. Now omitting 
from the formula the terms inside of 
the brackets and by so doing, simplifying 
the computation, we have 

25 X 55-73 = 1393 
pounds, and by adding this to the feed 
water pumped we obtain for total feed 
water 


boiler 
sure. 
are 


70,500 + 1393 = 71,803 

pounds, or a difference in the two ways 
of figuring of 

71,893 — 71,624 

71,593 

per cent., showing that Mr. Webster is 
making a refinement wholly beyond the 
limit of accuracy of the test. 

The coal is usually weighed only to the 
nearest pound and weighed in 
larger than two-hundred pound quantities 
is liable to an error of 1 part in 200, 
or % of I The quality of the 
steam cannot be relied upon nearer than 
4 of I per cent. this the 
sum total of the errors of careful obser- 
vation and of those due to inaccuracies of 
the pressure gage and thermometers, and 
to radiation. Then it is by no means 
certain that the sample the 
average quality of the steam in the pipe 
from which the sample was taken. The 
moisture in the coal is an uncertain item 
at best and it is very probable that the 





100 X = 0.38 


unless 


per cent. 


and error is 


represents 


sample of coal will lose some moisture 
during mixing and quartering before the 
first weighing. Especially is this true if 
the day happens to be dry and windy or 
the boiler room happens to be very hot. 
The maximum assumed 
of the test, when using the “alternate” 
method of starting and stopping, will give 
some indication of how closely the results 
of a boiler trial may be relied upon; and 
since different authorities disagree as to 
which method is the better, this argu- 
ment will apply equally well to the “stand- 
ard” method. It is assumed that an error 
of 1 inch may be made in estimating the 
thickness of the fire at the beginning and 
at the end of the trial, and that these 
errors are cumulative, thus making a total 


possible error 
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error of two inches over the entire grate. 
Taking Mr. Webster’s example and figures 
let us assume that the water evaporated 
per pound of coal as fired is 6.5, which 
the average. Then the coal 
fired during the test is 


is below 


71,62 
E074 we 11,020 
6.5 
pounds, and if the grate area is 30 square 
fect, 
xX 30 = 5 
at 48 pounds per cubic 
= ,240 pounds of coal error, or 


cubic feet of coal 
foot 


per cent. 

These figures show the futility of mak- 
ing corrections or refinements in calcula- 
tions unwarranted by the accuracy of the 
observations. 

F. H. BENTLEY. 
Holvoke, Mass. 





Engine Repair 


The engine in question was of the ver- 
tical inverted two-stroke-cycle  water- 
The water jacket was a 
separate casting, set down over the cylin- 
der and secured by four tap bolts screwed 
into a flange, on the cylinder head, the 
lower end resting on a millboard gasket, 
Fig. 1. 


cooled type. 


When the jacket water froze, instead of 
expanding laterally and_ splitting the 
jacket, it expanded lengthwise and raised 
the jacket about half an inch, taking with 
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it the flange and a portion of the cylinder 
head and leaving a hole 2 
114 inches wide, besides cracking another 
piece at the edge of the hole, as shown 
in Fig. 2. 

T drilled and tapped two holes into the 
cylinder head and one on the side and, 
after coating all surfaces with “Smooth 
On” of the consistency of thick cream, I 
bolted all together, as in Fig. 3, putting 


inches long by 
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clamps over the jacket to help hold it in 
place. That was more than two months 
ago and the cylinder shows no sign of 
failure. 
J. L. Donovan. 
Vancouver, Wash. 





Receiver Pressure 


On page 115 of the July 27 number, C. 
T. McKnight is skeptical about carrying 
receiver low as 2 
and says he carries it higher. 

We should all 


proverb: “ 


pressure as pounds, 


old 
fast 


that 
Prove all things; hold 
that which is good.” 


remember 


If anybody can carry a back pressure 
and reduce the efficiency of the high- 
pressure side and make it up by allowing 
the low-pressure piston to move through 
any large portion of the stroke with vac- 
uum on both sides, and save fuel, of course 
that is the way for him to run. 

If the 


work 
at its 


high-pressure side can do _ its 
without pressure it will be 
highest All that the 
low-pressure can do with the pressure at 
the atmospheric 
nothing but the 
vacuum. 


back 


efficiency. 


below, 
of producing the 


line, or costs 


cost 


If the high-pressure can be made so 
efficient as to produce a horsepower with 
the consumption of 26 pounds of water, 
and the 
amount of work, the total consumption 
will not 131% pounds of water, 
and if the high-pressure side can get down 
to 24 pounds of water then the total con- 


low-pressure does an equal 


exceed 
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FIG. 3 


sumption will be down to 1234 pounds. 
This will not be done with a high re- 
ceiver pressure and vacuum on both sides 
of the low-pressure piston through one- 
third of the stroke. 

He asks if the proportions of the cyl 
inders do not have something to do wit! 
it. That and the boiler pressure hav: 
a great deal to do with the amount 
receiver pressure necessary to carry th 
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rminal pressure in the low-pressure cyl- 
inder so that it will be at atmospheric 
pressure. 

An electric-light company put in a 19 
and 36 by 48-inch engine to run with 125 
pounds steam pressure. After a term of 
years they had work enough to warrant 
their putting in a larger power in a tur- 
unit. With this they put in boilers 
to carry 200 pounds of steam, 


Hine 
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Reversing Valve Gear 


The illustration shows a reverse motion 
which is used a great deal on large Corliss 
hoisting engines. 

The hollow shaft 4 is driven from the 
main shaft through a train of gears, and 
on the opposite end is cut a right-hand 
quick-pitch screw 1, the pitch of the screw 
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REVERSING VALVE 


This pressure on 
would be 


the 19-inch cylinder 
than the that 
side would stand, so they took off the 
19-inch and put on a 14-inch one made 


more parts on 


This 
did the work of the old 19-inch cylinder 


to carry the 200 pounds pressure. 


and supplied the low-pressure side with 
the same receiver pressure as before. 
Had the 19-inch cylinder been able to 
sustain the 200 pounds there 
would have been the necessity of carrying 


pressure 


a much higher receiver pressure and the 
economy would have been reduced. 

On the same page E. W. Jackson relates 
the breaking of the high-pressure cylinder 
and running with the low-pressure and 
says that “the strange part of the experi- 
ence was that. the low-pressure required 
than when running 
compound.” In other words, a few pounds 
pressure counts on a big cylinder. On a 
compound the low-pressure 
side is made sufficiently strong so that in 
starting a 


less boiler pressure 


locomotive 


load steam from the 
boiler is turned directly into the big cyl- 
inder. 


heavy 


Recently I ran across a funny reason 
for putting in a compound engine. The 
machine was 16 and 30 by 42-inch and 
the manager of the factory stated that 
the room they had to put it in was very 
narrow, so they had to put in a tandem 
compound. 
with me I 


To the gentleman who was 
said: “They have a 30-inch 


low-pressure cylinder, while if they had 
a simple engine it would have required 
only a 24-inch.” He replied: “Some- 


” 


body worked them, didn’t they?” The en- 


gine was run noncondensing. 


W. E. CRANE. 
Broadalbin, N. Y. 
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GEAR 


being proportional to the amount of the 
travel given the sliding sleeve B. The 
yoke C drives the sliding sleeve B along 
the shaft, and the reverse shaft D has a 
crank / on both ends and also a left-hand 
quick-pitch screw /* cut on it. To rotate 
the shaft D, the sliding sleeve B is pushed 
lengthwise of the shaft. Lugs //7 are cast 
E. 
Tuomas GALLOWAY. 
Marquette, Mich. 





Sewer Gas in Boilers 





While reading over the issue of July 
20, I noted 
James E. 


with interest the article by 
Noble, regarding the explosion 
of sewer gas as noted in a former issue of 
Power. There are thousands of boilers 
connected directly to the sewer by means 
of the blowoff and, as Mr. Noble states, 
if such conditions are possible the more 
light that can be thrown on the subject 
the better it will be for the community. 
Sewer gas is not inflammable unless mixed 
Mr. 
Noble’s article, when sewer gas is present 
in large quantities it will put out a light 
and cannot be ignited, neither in a_ hot 
boiler nor otherwise, owing to the fact that 


with other gases and, as stated in 


devoid of 
oxygen which, of course, is absolutely nec- 
essary to make it inflammable. This lack 
of oxygen seems to prove to me that it 
that 


sewer gas is a carbonéc 


gas 


caused the 


was not sewer gas ex- 
plosion. 
On the other hand, cases have been 


noted when manhole plates of sewers have 


been blown high in the air and great 
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damage done by explosions in sewer wells, 
but the source of the trouble, if traced 
out, will most always be found to be a 
leak from a gas main in close proximity 
to this particular sewer, or to the presence 
of other gases. In the case in question 
the theory that is advanced is that the 
water being drawn off the boiler, and cool- 
ing over night, a vacuum was formed; 
thus drawing the into the boiler. 
It seems to me that a little neglect was in 
evidence, as when blowing a boiler off it 


gas 


is advisable to open one or more of the 
gage cocks, thus admitting air into the 
boiler and producing atmospheric condi- 
tions. It, however, is very poor policy 
to condemn an engineer who has lost his 
life in the performance of his duty, but 
1 think that the direct cause was a com- 
bination of gases and not sewer gas alone. 
Cuartes H. Taytor. 
Bridgeport, Conn. 





Kerosene for Removing Boiler 


Scale 


As an experiment, | put a piece of scale 
in a dish of kerosene and left it there for 


over a week and then found the scale 
just as hard as ever. On examining the 
seale I found that the oil had not pene- 


all. A 


across the street from me has been using 


trated at steam-plant engineer 
kerosene for vears, and the scale gets so 
heavy that it becomes necessary to change 
the flues three years, al- 
though using practically the same water 
that | 

We experimented with soda and 
that it cut the and 
cause it to come down in big sheets and 
chunks. 


every two or 
do. 

ash 
found would scale 
I took charge of this plant last 
November and had to roll about 
twice a week all winter. | put in a new 
this spring and on_ taking 
out the old ones found them imbedded in 
mud and seale for about 8 inches from the 
rear tube this for the 
leaking and also was the reason why I 
could the 
this end. 


tubes 


set of -tubes 


sheet; accounts 


never get tube sheet clean at 


A. A. 


3LANCHARD. 
Oak Harbor, O. 


Recently the writer had charge of an 
electric-light plant hori- 
zontal return-tubular boilers taking feed 


containing two 


water from a town service. They had 
been in use about one year and_ the 
tubes and plates were badly grooved, 


pitted and scaled. I began using kerosene 
and caustic soda, stopping the action of 
the water on the plates, and five years 
after the tubes and plates were apparently 
in as good a condition as at the end of the 
first year after installation. At the same 
time I had charge of the steam and power 
end of a marine railway in the 
town and the solution in the 
boiler. The same boiler has been in use 


same 


used same 


now for nine years and shows very little 
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deterioration of the tubes or plates from 
the action of water using the same town 
service. Either the kerosene or the soda 
used alone had not the proper effect in 
removing the scale. To get the best re- 
sults the writer dissolved the soda in 
the water, then added the kerosene, in- 
troducing them together at the bottom 
handhole before refilling; thus the solu- 
tion rises with the water, spreading over 
the interior of the boiler and getting at 
the scale before evaporation takes place, 
the oil doing its work first and the soda 
cleaning the oil. In cleaning out better 
results are obtained by allowing the boiler 
to stand a reasonable time under pressure, 
until circulation has stopped, and then 
blow down until the water leaves the 
gages ; then close the blowoff valve until the 
boiler has cooled, and allow the water to 
run out of the boiler, when it can be 
more easily cleaned, as the deposit, being 
moist, can be removed more satisfactorily. 

The objection that kerosene finds the 
and causes leaks 
engineer. If there 


weak spots in a boiler 
should not influence any 
are such weaknesses in a boiler, covered 
and kept tight by scale, they should be 
routed out and repaired if necessary. 
L. J. DEwar. 
Hallowell, Me. 





Kerosene oil is a great help in getting 
rid of scale in boilers, if used properly. 
I never had any success putting it into a 
boiler drop by drop, when under steam 
pressure. I generally put in about 1% 
gallons after washing out the boiler, and 
fill the boiler slowly. After cutting out 
the boiler for cleaning again, I pump the 
kerosene into the boiler and let it cool 
down. 

After the pressure is all off the water 
is let out of the boiler slowly, so as to 
give the oil time to soak into the scale 
and adhere to the shell and tubes as much 
as possible. Then, take off the manhole cover 
and wash out the boiler thoroughly, being 
very careful not to place a lighted torch 
or lamp in the boiler until it has been 
properly ventilated, after which I see that 
there is no loose scale left in the boiler. 

Some years ago I took charge of a 
plant in Saginaw county, Mich., containing 
two boilers, 66 inches in diameter and 
18 feet long, and when I took charge they 
were using the two boilers and it was 
uphill work. The fireman could hardly 
keep the steam up. At the end of the 
week we took off one of the boilers for 
cleaning. When I opened up, I found the 
space between the tubes almost filled with 
scale. We did not need the boiler for a 
few days so I thought I would use an 
experiment, and I nearly lost my job 
through the operation; but it came out 
all right in the end. I filled..the,, boiler 
with water up to the first gage, and then 
put in about twenty gallons of kerosene 
oil, left the tep manhole cover off and 
started a fire under the boiler. Then 
we boiled this mixture at atmospheric 
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pressure for about twelve hours, keeping 
the water level at about two gages, until 
the rear tube sheet got to leaking so 
bad that we had to pull the fire. 

Well, then I was up against it. I called 
in the superintendent and he said I had no 
business to try and take the scale out of 
that boiler. He said that was what held 
the tubes in place, and kept them from 
leaking. I told him I knew it, and 
finally got him to understand that was 
not the proper way to hold tubes in a 
boiler, so we ordered new tubes and put 
them in the next day, getting the boiler 
ready for work in plenty of time. We 
found on starting up that one boiler was 
sufficient, after it had been treated with 
kerosene oil, then the superintendent felt 
better and so did I, so we proceeded to 
clean the other in the same way, but it 
was not as bad as the first one, as it had 
been installed at a later date. We man- 
aged to get three wheelbarrow 
loads of scale after boiling about twenty- 
four hours. There were no leaks, the 
tubes and shell being in good condition. 
From then we used the boilers al- 
ternately, washing out once a week, and 
then putting in about 1% gallons of 
kerosene oil before filling the boilers up, 
and about the same amount after cutting 
them out, before cooling down. The scale 
in the boilers was of a porous nature. 

Georce W. SHILLING. 

Massillon, O. : 
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Making a Pipe Joint 


Herewith is a description of how a 
joint was made in a I-inch suction pipe 
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that could not be packed with sheet pack- 
ing, on account of insufficient give in the 
pipe line to compress the packing by draw- 
ing up on the bolts. 

The pipe was cut 34 inch shorter than 
the correct length. One of the points was 
made up with sheet packing in the or- 
dinary way; the bolts were then put in 
the other flanges, the check-valve cover 
removed and the valve taken out and a 
ring of clay put around the inside of the 
flange, and another around the outside, 
as shown, leaving a small hole through 
which the joint was poured full of lead. 
After the lead had cooled the bolts were 
drawn up tight and the point calked. This 
joint has now been in service two years 
and has given no trouble from leakage 
whatever. 

Louris B. Cart. 

Marshfield, Wis. 
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Mysterious Shutdowns 





A “mysterious shutdown” happened some 
days ago in a large power station. 

Shortly after the shutdown the operator 
picked up in front of the switchboard 
what appeared, at first sight, to be parts 
of an ordinary bird’s nest, probably blown 
in by the wind. On close examination it 
was found to be interwoven with fine wire, 
some of which had fallen across the bus- 
bars and caused the shutdown. 

About a year ago in the same station a 
shutdown was caused bya large rat jump- 
ing from an iron support to the high- 
tension busbars. The cause of the shut 
down was a mystery until the following 
day, when the remains of the rat were 
found. 

H. J. Burton. 

Schenectady, N. Y. 





Problem of the Vacuum Bottle 


The conversation of the “Vacuum Ex- 
pert” was, for the most part, absolute 
nonsense. The “Inquisitive Caller” was 
right in his assertion that cold is merely 
an absence of heat. Thus, when a body 
becomes cooler, the heat is leaving it, and 
when it becomes warmer, heat is entering 
it. Also, under equal conditions, heat will 
enter or leave a body at identically the 
same rates of speed. 

The reason why a liquid in a vacuum 
bottle, or in any other vessel, will remain 
cold three times as long as hot can be 
best explained by a water analogy. First, 
perhaps, a little study of relative tempera- 
tures is necessary. 

If, on a hot day, with the mercury at 92 
degrees Fahrenheit, a freezing liquid (32 
degrees Fahrenheit) be put into a vessel, 
the liquid’s temperature must rise 60 de- 
grees in order to reach the temperature 
of the surrounding atmosphere. If, on 
the other hand, a boiling liquid (212 de- 
grees Fahrenheit) be placed in a vessel 
with the outside temperature at the freez- 
ing point (32 degrees Fahrenheit), the 
liquid’s temperature must drop 180 de- 
grees to reach the atmospheric tempera- 
ture. Thus a hot liquid on a cold day has 
three times the difference in temperature 
between itself and the surrounding air, 
that a cold liquid has on a hot day. 

And now comes the application of the 
water comparison. As every engineer 
knows, or should know, the pressure of 
water varies directly as the “head.” Thus 
the pressure of a three-foot column is 
three times as great as that of a one-foot 
column. Heat acts the same way. The 
difference of 180 degrees three 
times the pressure, or tendency to change, 
that a temperature difference of 60 degrees 
does. Thus the 180-degree change will 
take place in one-third the time required 
for the 60-degree change. 

This is simply a rough illustration, but 
it will have served its purpose if it di- 
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rects Mr. Ripley’s investigations in the 
right direction. 
Mervin E. WEIL. 
Chicago, Ill. 





Thermometer Cup 


It was, at one time, necessary to obtain 
the temperature of steam at various 
points, and the attached drawing will 
show how I made a thermometer cup. 
I took a 1-inch brass nipple, 8 inches long, 
cutting threads on both ends, and put a 
j-inch cap on one end and a 1%xt-inch 
bushing on the other, tapping the bushing 
out so it could be inverted and placed on 
the nipple. This allowed the cap end to 
go into the pipe far enough to escape the 
air that might be trapped in the tee or 
ell. Then, filling the cup with heavy en- 
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gine oil, I got the proper temperatures 
with the thermometer. 
E. H. Marzo tr. 
Bellaire, Ohio. 





Location of Blowoff 





In the issue of July 20, in an article by 
Thomas Sheehan, concerning the bursting 
of an ell on a blowoff pipe, there ap- 
pears to me to be some rather risky com- 
plications in the case. In the first place 
these boilers must be in a rather poor 
condition to be scaled so badly as to 
block up the blowoff and in such a case 
or, in fact, in any case, frequent use of the 
bhlowoff should be resorted to, and by so 
doing not allow the pipe to get into such a 
condition. I know from experience that 
the water in the locality in which Mr. 
Sheehan is located is more or less liable 
to form scale, but a good boiler solvent 
compounded for that particular place and 
frequent blowing down will effectually 
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remedy the possibility of blocked blowoffs. 

Another point is this; that no fireman 
or engineer should open.a blowoff while 
under pressure and go away and leave 
it wide open. The writer once had a 
similar experience in the way of a fire- 
man who opened the blowoff of one of 
a battery of boilers to go around to the 
front of them. Something diverted his 
attention from the blowoff, with the re- 
sult of a badly burned sheet. He did 
not have an opportunity to repeat the in- 
cident. Any person leaving a blowoff, if 
only for a couple of minutes, should close 
it, as water when being blown from a 
boiler travels very fast, especially when 
boosted out with a pressure of 125 pounds. 
Undoubtedly the cause of the present 
fracture was the sudden liberation of the 
mass of scale which being thrown against 
the ell caused it to let go. 

When a valve is opened the pressure or 
strain is applied to the pipe and fittings 
gradually, but when allowed to go all 
at once it strikes the fittings with terrific 
force (something like a blow from a 
heavy hammer). I don’t want to criticise 
Mr. Sheehan in the least, as I know that 
conditions alter cases, but it seems to me 
that as this was not the first time the 
trouble had occurred due measures should 
have been taken to prevent a repetition, 
either by removing the  scale-forming 
qualities of the water or frequent altera- 
tions to the blowoff. I do not approve 
of the installation of a check as stated, 
as we are led to understand that blowoffs 
must be as free and direct as possible, 
and installing a check in the line would 
only add another obstruction. While it 
might be of some service, closing the 
valve while in the boiler would be better 
and should be done in all cases. Of course, 
I know anyone is liable to forget but 
forgetfulness is no excuse. I think on 
the whole if Mr. Sheehan will give his 
feed water a little scientific treatment 
and see that his firemen make a diligent 
use of the blowoff valve his fittings will 
hold satisfactorily. 

CuHartes H. TAyior 

Bridvenort, Conn. 


The best way is to have each blowoff 
pipe run outdoors separately, it being ad- 
visable to have the blowoff discharge into 
the open air, but in some plants this is 
not convenient, in which case they should 
be connected to one main pipe. Our plant 
has been running more than twenty years 
and I do not know of an elbow having 
burst during that time. We have a bat- 
tery of seven boilers all connected to- 
gether. No. 7 boiler is next to a solid 
stone wall 15 feet high. The boilers are 
set in a row, the outside door being next 
to No. 1 boiler, and the main conveying 
pipe for blowing off the boilers is laid on 
the ground floor. 

The pipes leading to this pipe from 
each boiler have as few short turns as 
possible. When a pipe is connected, as 


shown in Mr. Sheehan's plan, and the 
steam pressure is suddenly turned into it, 
in making the short turns and suddenly 
striking the main pipe it causes water 
hammer, and something is pretty certain 
to give way. 

We use plug valves, instead of the kind 
shown in Mr. Sheehan's article, and to 
my way of thinking the plug valve is the 
proper valve to have on a blowoff pipe. 
We have them set below the second el- 
bow, not between the two elbows. From 
the plug valve a short pipe is run into a 
Y-shaped connection with the main line 
and calked with lead. There is a thread 
on the pipe for a locknut to hold the lead 
down in the Y when the pressure is in the 
pipe, to prevent the steam from blowing 
out of the joint. A quarter of a turn 
with the wrench on the valve opens. it. 
We sometimes find the pipe blocked up 
with scale, and by tapping the pipe with a 
hammer it jars the scale loose. Should 
this happen in the winter, the moment 
the scale is heard to move out, the valve 
is quickly closed (partly) with the wrench, 
to allow the pipe beyond the valve to 
expand slowly, and not cause a break in 
the Y or the pipe. Then the valve is opened 
wide to blow out the mud and scale. 

I think Mr. Sheehan would improve 
his blowoff connection if he would turn 
the ell that breaks so the drop pipe will 
slant in the direction it is to blow out, 
mstead of dropping down into a tee. 
Also, place the valve in this drop pipe 
so the two ells will be between the valve 
and the boiler. The second elbow will 
then be nearly as warm as the first, re- 
ducing the chances of breaking an elbow 
by expansion and water hammer when the 
boiler is being blown off. T would not 
put in a check valve on a blowoff pipe. 

Kalamazoo, Mich. A. T. Haren. 


I suggest having long sweep bends in- 
stead of short right-angle elbows. I do 
not think it is very safe to have only one 
valve on each boiler. In addition to the 
valve shown in his sketch I should have 
a plug valve. Regarding cleaning and re- 
pairing the boilers, no practical man will 
ever enter a boiler connected with others 
without first examining all valves to see 
that they are shut. In this case, as it is 
a passage at the back of the boilers, I think 
it would be a good plan to have a couple 
of cards or boards painted and placed on 
each end of the passage displaying the 
words: “Danger, No. — Boiler Being Re- 
paired.” This would notify the fireman 
who was going to blow off any boiler and 
he could try the valve on the boiler that 
was cut out to make sure that it was 
shut. Looking again at Mr. Sheehan’s 
sketch I think the reason the elbow lets 
go is because of expansion, no provision 
having been made for it. Regarding check 
valves, I have tried them and found them 
a failure. 

Grorce H. HANDLEY. 

Newburgh, N. Y. 
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Cylinder Lubrication 





In a recent editorial on “Cylinder Lubri- 
cation,” some one is quoted as saying, 
“ninety per cent. of cylinder troubles are 
due to poor lubrication.” What is meant by 
cylinder troubles? If it is cut and scored 
cylinders that are meant, the statement is 
probably true, but the lubrication is poor, 
generally, not because of the quality of 
oil used but because the condition of the 
surfaces to be lubricated is such that they 
cannot be properly lubricated. Before 
the days of the electric light, when engi- 
neers had charge of the few steam plants, 
cut cylinders unknown, whether 
lubricated with tallow, which the engi- 
neer got from the local butcher as he 
needed, or not lubricated at all. 

When the man who knew about watts 
and voltmeters, resistance and lines of 


were 


force came, he it was who specitied that 
the cylinder of the engine should be made 
smooth, not, as he expressed it, ribbed 
like a washboard. The smooth-bore cyl- 
inder came and brought its troubles with 
it. Of course, wet steam added to the 
difficulties of lubrication, for the smoother 
the surface the less chance the lubricant 
had to get a foothold. Then came the 
man with the idea that the oil must be 
atomized and. distributed through the 
steam. He had his innings and some 
more cylinders were cut because most 
of the oil which was atomized went out 
of the cylinder with the exhaust just as it 
came in with the steam, in the form of a 
spray, the most of which never got near 
the cylinder walls or valve faces at all. 
The prime lubricating a 
cylinder is to reduce the friction of the 
piston and an oil must be distributed over 
the surfaces of the rubbing parts to do 
this work. An oil which is distributed 
through the steam in the form of spray 
will not adhere to the walls of the cyl- 
inder already wet by moist steam. Neither 
will the water in the wet steam stick to 
an oikcovered cylinder. The right way 
to use cylinder oil is to allow it to run on 
the inside of the steam pipe to the cyl- 
inder, spreading in a film over the entire 
surface. Water will not adhere to this 
film but oil will, and if the cylinder is 
once properly coated with oil no amount 
of water in the steam will interfere with 
or hinder lubrication. When the cylinder 
is bored and the piston fitted, the finish- 
ing cuts should be taken with a round- 
nosed tool which will leave a corrugated 
surface which will hold the oil better and 
wear longer than the mathematically cor- 
rect surfaces usually found in modern en- 


reason for 


gines. 

Satisfactory cylinder lubrication depends 
more upon the character of the surfaces 
and the method of applying the lubricant 
than upon the quality of lubricant used. 
The whole subject may be summed up in 
a few words: The surfaces should not be 
smooth but corrugated and the oil should 
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be applied to surfaces and not to steam. 
These two rules followed, any oil free 
from acid that will not vaporize at the 
temperature of the steam used, or even 
tallow from the country butcher, will give 
a lubrication that will keep a cylinder in 
first-class condition more years than any 
one engineer should be expected to work. 
W. J. THoMmAs. 
Saugus, Mass. 


The editorial under the above caption 
brings up a subject that is, or should be, 
of interest to every engineer, for if there 
is a matter that is given less attention, in 
the average steam plant, I do not know 
what it is. 

The average engineer is generally con- 
tent to fill his lubricator when it runs 
empty, and after setting the feed to so 
many drops per minute, or to some partic- 
notch cut 
in the valve wheel, the lubricator is al- 
lowed to feed without attention until it 
If a different grade 
of oil is bought the same rate-of feed 
is maintained, regardless as to whether 
the engine requires more or less. 


ular point, designated by a 


again runs empty. 


My experience has led me to believe 
that there are many instances where more 
cylinder oil is being used than the work 
of the engine demands, because the engi- 
neer has been told sometime or other 
that six, eight or ten drops of oil were 
required properly to lubricate a_ piston 
and valves. 

While running my first engine plant 
this matter of cylinder lubrication was 
brought to my attention by noting the oily 
condition of the ground and pool of 
water under the exhaust pipe. Common 
sense told me that the engine hardly re- 
quired the amount of oil that seemed to 
have been passed through the cylinder. 
One night it snowed and crusted over at 
sunrise. Before night the snow was badly 
discolored with oil, for a considerable area 
around the exhaust pipe. Experiments in 
cutting down the oil were then tried, and 
the drops were gradually reduced from ten 
to two per minute, when one of the steam 
indicated by the slight unusual 
noise that it was not getting enough oil. 
regulated to three 
drops of that grade of oil.per minute, and 


valves 
The feed was then 


a saving in cylinder oil was thus made, 
and equally good results obtained from 
the engine. 

This is a practice | have followed since, 
and whenever a different grade of oil is 
used the feeding of the lubricator is 
watched and the drops fed as the engine 
demands. On opening cylinders of en- 
gines after such treatment they have been 
found with a polished dark-brown surface, 
which indicates that no wear has taken 
place between the piston and cylinder 
walls. 
of paper to the walls of the cylinder evi- 
dence as to whether sufficient lubrication 
has been supplied can be obtained. If 
there is no indication of oil on the finger 


3y applying the finger or a piece 
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or paper, a trifle more oil should be fed 
to be on the safe side against friction and 
wear. 

Excessive oil feeding is also apt to 
occur with the oil-feed pump, if the engi- 
neer does not exercise care in adjusting 
the oil supply. The hand pump is also 
another source of waste, as it is no un- 
common occurrence to see an engineer 
lower the oil supply considerably when 
first starting up an engine, and to keep 
up the practice at intervals during the run. 
Naturally there is a reason for this, which 
is that the engineer does not bother him- 
sclf as to how much oil is used. 

As pointed out in the editorial, condi- 
tions have much to do with the amount of 
oil fed to an engine cylinder. 
has much to do with the 
cvlinder lubrication. 


Dry steam 
problem of 
If a boiler habitually 
primes, and many do, the engineer has 
trouble in getting an oil that will stick to 
the cylinder walls and lubricate properly. 
With cylinders in which considerable con- 
densation takes place, helped on by wet 
steam and a long steam pipe, the same 
trouble will be experienced. 

The experience of no one man will tell 
all there is to know about this matter 
of cylinder lubrication, therefore it is 
to be hoped that a discussion of this sub- 
ject will be entered upon, so that we 
may learn from the experience of others. 

W. H. Hotranp. 


Pawtucket, R. I. 





Make Hot Water Run 
Down Hill 


Trying to 





“Bill” Johnson was always considered 
as wise a fellow as there was in town, 
but I 
He runs a little repairing shop to bore 
out pumps, ete., and has a shingle stuck 
out with 
on it. 


saw him stumped the other day. 


“Consulting Engineer” painted 


“Bill” got a job putting in a hot-water 
heater outfit. The heater was on the 
second floor, and we wanted to use it to 
put hot water over in another building 
which was some distance off. So they 
let the job out on bids, and “Bill” bid 
the lowest and got the job, and at it he 
went. 

Well it was finally finished and a fire 
built in the heater, but the hot water 
failed to circulate. After about a week 
of fooling with no pay, someone told 
“Bill” that hot water would never run 
down hill and so he put a heating rig in 
the basement and things went all right. 

When he told his friend, old man 
Plumber, the old man just laughed and 
asked how much he paid to find that 
water wouldn’t run down hill when it was 
hot, and Bill told him about $100. The 
old man laughed again and said it. cost 
him about that too. 

BENJAMIN Epwarbs. 

Philadelphia, Penn. 
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Some Useful Lessons of Limewater 


A Short Lesson in Analysis, Showing How to Take Some Common 
Substances to Pieces and Leam How the Ingredients Are Combined 





BY 


You have probably by this time pro- 
vided yourself with some good general 
chemistry, and perhaps with some ele- 
mentary book on analysis, not to mention 
some reagents mentioned in the books. 
And all that is good, but you will learn 
much by doing some of this for your- 
self. You will find that the metals are 
most easily grouped into some seven 
groups, in which your friend lime is found 
in the fifth group. I am not going to 
write a treatise on analysis, but rather I 
prefer to show how one may take some 
of the common substances to pieces, with 
more or less care and accuracy; and how 
to reason out for one’s self something 
as to how the ingredients are combined. 
Let us start with a piece of common 
white marble or limestone. 

The first thing to do with any substance 
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FIG. I 
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is to get it into solution; and in this case 
it is perfectly easy to do this. You could 
take either hydrochloric or nitric acid, 
but as hydrochloric acid is used to test 
for the metals of the first group we will 
stick to nitric acid. Take some pieces 
of marble and pulverize them to a powder. 
This means that you can buy a mortar, 
or you can use your ingenuity in devising 
something which will answer the same 
purpose. One of the best and simplest 
contrivances consists of a flat clean plate 
of iron or steel, several inches square, a 
large nut, say an inch inside diameter 
in the clear, and a large round bolt, not 
much smaller in diameter than the inside 
of the nut. 

Put the nut on the iron plate and the 
Picces of marble inside of the nut, and 
crush the marble with the aid of a ham- 
mer and the bolt, holding your hand over 
the nut to catch the flying pieces of 
marble. (See Fig. 1.) It is not absolutely 
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necessary to pulverize the marble, but it 
saves time in dissovling it in the acid. 
If you put the pulverized marble in a 
test tube and pour some dilute nitric acid 
(one part acid to four parts of water) 
over it, you will note violent bubbling 
as the acid “cuts” the marble. 

Of course you will want to know what 
sort of gas it is which is coming off from 
the action of the nitric acid on the marble; 
and of course you only have to be re- 
minded of the great possibilities of lime 
by remembering that a drop of limewater 
held in the test tube, on the end of a 
stirring rod, will at once be clouded by 
the carbonic-acid gas which is coming off. 
This is shown in Fig. 2. Also, a bit of 
burning splinter if held in the test tube 
will be at once put out by the carbonic- 
acid gas. If you let the mouth of the test 
tube stand for a moment over a clean and 
empty tumbler, enough of this gas will 
collect in the tumbler to cloud a solu- 
tion of limewater with that same plain 
carbonate of lime or calcium which you 
met many weeks ago. By this time your 
marble has nearly all disappeared in the 
dilute nitric acid, according to the follow- 
ine equation: 


cacCO, + 2HNO,=Ca(NO,),+ H,O + CO, 
Calcium Nitric Calcium Water. Carbon 
Carbonate. Acid. Nitrate Dioxide, 
Soluble. 


What remains in the test tube is a solu- 
tion of calcium nitrate, or nitrate of lime. 
If you plan to let the acid work on the 
marble so that the acid is completely ex- 
hausted, and so that there is still some 
marble left in the test tube, you will have 
a neutral solution. Take this test tube 
of calcium nitrate and put it in a bottle, 
labeling it “Calcium Nitrate;” note 
whether the solution is clear or cloudy, 
and if it is cloudy, filter it until it is 
perfectly clear. 

The first test to make is to see whether 
or not there is any of the first group 
present or not, by adding a few drops of 
hydrochloric acid to a small portion of 
the solution of calcium nitrate in the 
labeled bottle. You will get no precipi- 
tate; and that means that there is no 
silver, no lead, no mercury (mercurous 
mercury), each of which is a metal of 
the first group. Of course, if you had 
taken a bit of your solution of silver 
nitrate, or if you had made a solution of 
lead by dissolving a piece of old lead 
pipe in some nitric acid, those solutions 
would give a cloudiness with hydrochloric 
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acid. Well, this means that you have your 
friend lime in the form of a nitrate, and 
that it does not come down in the first 
group (silver, lead or mercurous mer- 
cury). 

Remember also that the typical acid 
solution for the first group is a nitric-acid 
solution, which you must now change to 
a hydrochloric-acid solution for the test 
of the second group. You will make this 
change by taking about three-fourths of 
the solution in the labeled bottle of cal- 
cium nitrate, pouring it into a beaker or 
shallow saucer, into which also you will 
pour some hydrochloric acid, about twice 
as much as the solution of calcium. Evap- 
orate this down to dryness, and when 
it is nearly dry, add some more strong 
hydrochloric acid to the residue, and again 






Drop of Lime Water 


Power, N.Y. 


FIG, 2 


evaporate, so that the nitric acid will all 
be driven off, and the lime and any other 
metals present will be changed over to 
chlorides, according to the following 
equation : 

Ca(NO,), + 2HCl = CaCl, +2HNO, 
Calcium Hydrochloric Calcium Nitric 
Nitrate. Acid, Chloride. Acid. 
The point is to have hydrochloric acid in 
large excess. 

The reason for all this is that. in the 
next test you will need to use hydrogen 
sulphide, a reducer; and if you should 
lead it into a solution of a nitrate, you 
would get a useless battle between the 
reducing action of the hydrogen sulphide 
and the oxidizing action of the nitrate 
solution. 

Meanwhile, we will suppose that you 
have already turned back to the chapter 
on hydrogen sulphide and have made a 
solution of this evil-smelling gas in wter, 
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which you should label “Hydrogen Sul- 
hide,” and keep corked. 

Now, turning to the solution of calcium 
nitrate which you have turned into a solu- 
tion of calcium chloride by double evap- 
orating. with hydrochloric acid, take this 
up with half a tumbler of dilute hydro- 
chloric acid, pour it into a clean bottle 
and label it “Calcium Chloride.” Then 
take a bit, say an inch deep, in a separate 
test tube, and add a few drops of the 
solution of the solution of hydrogen sul- 
phide; you will get no precipitate, be- 
cause lime does not come down in this 
second group (mercuric mercury, copper, 
cadmium, arsenic, antimony and tin) with 
hydrogen sulphide. The advantage. of 
taking only a little of the bottled solu- 
tion of calcium chloride you will appreci- 
ate. You had better label each solution 
and each test tube with a bit of paper 
poked into the top of the test tube; this 
will help your memory as you go back 
from time to time to trace the steps. 

Now go on to the third group by adding 
some ammonia to a bit of the old solution 
of calcium chloride until it is clearly 
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both ammonia and hydrogen sulphide, 
labeling it “Ammonium Sulphide ;” this is 
the reagent for the fourth group (man- 
ganese, zinc, cobalt and nickel). But you 
have just tested for this fourth group, 
and you got no precipitate, so lime is 
not in this group, neither is it mixed 
with any of that group. 

Now you are getting close to interesting 
matters. Going on to the fifth ,group, 
calcium, strontium and barium, you take 
another portion of your calcium-chloride 
solution (in this case you may as well 
take two or three inches) in: another test 
tube, and add some ammonia until it be- 
comes alkaline, then some ammonium car- 
bonate, and await the result, which will 
appear as a decided cloudiness, growing 
to a good heavy precipitate. While you 
are waiting ‘for this precipitate to settle, 
just note that from the third group on, 
in every case, you have added some am- 
monia to a strongly acid solution of lime 
in hydrochloric acid. Now this mixing of 


ammonia and hydrochloric acid is the 

same thing as adding to the solution 

some ammonium chloride at the same 
SCHEME OF ANALYSIS. 





August 17, 1909. 


precipitate of calcium carbonate on the 
filter paper, and the clear filtrate of— 
what? Let us see. 

Make up a solution of one-third am- 
monium chloride (as by mixing ammonia 
and hydrochloric acid to neutrality), one- 
third ammonia and one-third sodium phos- 
phate; this is called the “magnesia mix- 
ture.” Add some of it to your clear 
filtrate from the calcium carbonate and 
let it stand for some time—from ten 
minutes to an hour, for some of these 
solutions are slow in coming down. You 
may or may not get a precipitate from 
mixing this magnesia mixture with your 
filtrate from the calcium carbonate; but 
you are quite likely to find some magnesia 
with most marble. You will have quite 
enough to do to turn back and examine 
the precipitates of calcium and magne- 
sium; but this is enough for this lesson; 
only, note that instead of using some 
marble, as most of you will have to do, 
some of you can easily take some of that 
vexatious boiler scale (of temporary- 
hardness water). If you do this, you will 
almost certainly get some lime in the 


Group I Group II Group III Group IV Group V Group VI Group VII 
Precipitated Precipitated as Precipitated as Precipitated as Precipitated as Magnesia Li. Lithium 
as Chlorides by Sulphides Hydroxides Sulphides by Carbonates by Precipitated in Na. Sodium 
Hydrochloric Acid by Hydrogen by Ammonia Ammonium Ammonium presence of K. Potassium 
AgCl Sulphide (in presence of Sulphide _ Carbonate “ Magnesia NH, Ammonia 
Silver Chloride gs Ammonium (in presence of (in presence of Mixture”’ NH, Ammonium 
PbCl, Mercuric Sulphide Chloride) Ammonium Ammonium as MgNH,PO, Special Precipitants 
Lead Chloride Cus Fe(OH), Chloride) Chloride) Magnesium 
g,C 4 Cupric Sulphide Iron Hydroxide Mns _ CaCO Ammonium 
Mercurous Chloride CdS Al(OH), Manganese Calcium Carbonate Phosphate 
Cadmium Sulphide Aluminum Sulphide Srco, 
As,5, Hydroxide ZnS Strontium Carbonate 
Arsenic Sulphide Cr(OH),; Zine Sulphide aC 
Sb.S, Chromium 40S Barium Carbonate 
Antimony Sulphide Hydroxide Cobalt Sulphide 
Sns or SnsS, NiS 
Tin Sulphides Nickel Sulphide 
alkaline when well shaken, testing with time. You will see this from the follow- fifth group, some magnesia in the sixth 


litmus 
open: 


and the nose. Keep your eyes 
If you see a little cloudiness here 
it would not be surprising, because many 
marbles are not pure, and of the three 
metals of the third group (iron, aluminum 
and chromium) and aluminum are 
liable to be found almost anywhere. The 
iron will show, if present, as a brownish 


iron 


red and the aluminum as a white gelatin- 
cloudy precipitate. However, the 
chances that will find nothing 
worth noting in this test for the third 
group, and if so you will set the test tube 
aside, labeling it. Then put in another 
test tube about an inch of the dilute bot- 
tled solution of calcium chloride, to which 
you will add both ammonia to alkaline 
reaction and also some of the solution 
of hydrogen sulphide. These two, the am- 
monia and the hydrogen sulphide, make 
what is called “ammonium sulphide,” ac- 
cording to the following reaction: 


ous 


are you 


H,S + 
Hydrogen Sulphide. 


2Nq, = 
Ammonia. 


(NH,).8 
Ammonium 
Sulphide. 

Later on it will not be a bad thing 
for you to make some of this solution 
of ammonium sulphide by leading some 
of the hydrogen-sulphide gas into a_ bot- 
tle of dilute ammonia water for half an 
hour or so, until it smells strongly of 


ing equation: 


HCl NH, = NH,Cl 
Hydrochloric Acid. Ammonia. Ammonium 
Chloride. 


The reason for all this is that in analyz- 
ing a solution which have 
metals in the same solution, one must 
not only throw down each metal in its 
special group but must also keep other 
metals from coming down in that group; 


may several 


and the ammonium chloride, which is 
formed in the third group by adding am- 
monia to a strong hydrochloric-acid solu- 
tion, will keep any magnesia which may 
be present (especially in lime solutions) 
from coming down in either the third, or 
the fourth, or the fifth group with lime, 
for example. 

But to go back to the precipitate of am- 
monium carbonate. You will see that this 
is your old friend, plain calcium carbonate, 
only it is made in a way which you have 
not used before this. It forms here accord- 
ing to the following reaction: 


CaCl, + (NH,),CO, = CaCO, + 2NH,Cl 
Calcium Ammonium Calcium Ammonium 
Chloride. Carbonate. Carbonate Chloride. 

Insoluble. 


Now you must filter this off very care- 
fully, and you will keep both the white 


group, as just described, and you will 
probably also find some iron and some 
aluminum in the third group. I will dis- 
cuss this possibility in the next lesson 
and in closing this, suppose you cast a 
careful glance over the short scheme of 
analysis (see accompanying table) which 
throws the metals into the seven groups 
as described above. 





Crude Oil Transformed into Liquid 
Gas 





A Swiss experiment for the transforma- 
tion of crude oil into liquid gas is reported 
by the American consul at Zurich to have 
met with great success. The product is 
a transportable liquid, which 
evaporated as used, and can be used for 
lighting, heating, cooking, soldering and 
welding purposes. 
ous, while its installation cost is said to 
be low, and manipulation simple and with- 
out danger. 


is simply 


The gas is nonpoison- 





On the afternoon of July 12, the fly- 
wheel at the plant of the Clatsop Mills 
Company, Astoria, Ore., burst and did 
considerable damage to the plant, but no 
person was injured. 











August 17, 1909. 


Single Phase Motors with Com- 


mutators 





By R. H. FENKHAUSEN. 





In last week’s article, single-phase alter- 
nating-current induction motors were de- 
scribed, with the various methods com- 
monly used to start them up from stand- 
still. This article tells about single-phase 
motors provided with commutators similar 
to those used on direct-current machines. 
These are of two general classes, the re- 
pulsion type, in which the magnetic re- 
action of the armature or rotor winding 
against the field magnetism produces mo- 
tion, and the series type, in which the field 
winding is connected in series with the 
armature, just like a series-wound direct- 
current machine. Both types have arma- 
ture windings like a direct-current ma- 
chine and both are self-starting; therefore 
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REPULSION 


Power, N.F. 


FIG. I. TYPE OF SINGLE-PHASE 


MOTOR 


they do not require any “phase-splitting” 
devices. 

The repulsion type of single-phase 
motor is illustrated in Fig. 1. The stator 
winding is of the distributed type, al- 
though a pale winding is shown in the 
drawing, for simplicity. The rotor or 
armature is equipped with an ordinary 
direct-current winding. | This 
sembles the motor in 


motor re- 
the re- 
spect that there is no electrical connec- 
tion between the field and armature, the 
brushes A and B simply serving to short- 
circuit a few of the armature coils situated 
so that the current induced in them by 
the field will exert a powerful torque. A 
still better torque is obtained by connect- 
ing the brushes either directly or through 
an adjustable rheostat by means of which 
the starting current may be regulated. 
The starting torque of this type of motor 
is so great that no type of clutch pulley 
is required to start the load and one 


induction 
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source of trouble is thus eliminated, but 
the motor possesses the disadvantage that 
only a small proportion of the armature 
winding is available for driving the load 
at any one time, as it is only the coils 
which are short-circuited by the brushes 
that exert any torque. This type of 
motor may be reversed by shifting the 
brushes to the position indicated by the 
dotted line in the drawing. 












Rings Expand and Short 
Circuit Segments at Full Speed 


To Line 






Brushes removed by 
Governor at Full Speed 


Power, N.Y. 


FIG. 2. WIRING DIAGRAM OF WAGNER MOTOR 

As the repulsion motor has varying 
speed characteristics, it is not adapted for 
constant speed service, but in the Wagner 
motor the powerful starting torque of 
the repulsion motor has been combined 
with the constant speed feature of the in- 
duction motor. In this type, the electri- 
cal features of which are represented by 
the diagram, Fig. 2, the machine runs up 
to speed as a repulsion motor; the com- 
mutator is then short-circuited by a centrif- 
ugal governor, which simultaneously lifts 
the brushes and prevents unnecessary wear 
of them and the commutator. The motor 
then runs as a single-phase induction 
motor, but in case the current is shut off, 
it automatically changes to a repulsion 

















FIG. 3. NEW SINGLE-PHASE MOTOR 
start with its load auto- 
matically when current is again turned 
on. The Wagner motor may be reversed 
in the same manner as was described in 
connection with the plain repulsion motor 
of Fig. f. 


motor and will 


A type of single-phase motor possessing 
many advantageous features has recently 
been placed on the market by the General 
Electric Company. It is similar in ap- 


pearance to a direct-current motor, (see 
Fig. 3), but is of the repulsion-induction 
type, possessing all the characteristics of 
the plain repulsion motor. It is’ provided 
with an extra pair of brushes connected 
to a compensating winding, as shown in 
Fig. 4. With all four brushes in place 
the motor operates at practically constant 
speed and has a good starting torque. If 
the brushes C and D, connected to the 
compensating winding are lifted from the 
commutator, the starting torque is in- 
creased but the constant feature 
is lost, and the no-load speed of the motor 
becomes excessive. It is therefore not 
advisable to use a belt drive with this 
motor unless the compensating brushes 
are in place. The motor may be run as 
an adjustable-speed machine by connect- 
ing rheostats in the leads to the brushes, 
as indicated in the diagram. 
low synchronism are obtained by means 


speed 


Speeds be- 


of the rheostat connected between the 
brushes 4 and B, which gives results 
Starting Compensating 
Rheostat Rheostat 














To Line 





Connections for 220 Volts, 
for 110 Volts join 1 & 2, 
3 &4in Pairs, 


Power, N.Y. 
FIG. 4. CONNECTIONS OF MOTOR SHOWN IN 
FIG. 3 


similar to those obtained in a direct-cur- 
rent motor by putting a rheostat in the 
armature circuit. This rheostat may also 
be used to decrease the starting current 
of the motor. Speeds above synchronism 
are obtained with the rheostat connected 
in the and when 
similar to 
those obtained with a direct-current motor 
by adjusting the shunt field excitation. To 
reverse the motor, shift the brush yoke 
to the other side of the center line and 


compensating circuit, 
so connected, the results are 


interchange the compensating brush leads 
if in use; if running without compensating 
brushes simply shift the yoke. 

The series type of single-phase motor 
is coming into extensive use for hoisting 
and railway work, but in order to obtain 
satisfactory operation 
were necessary to adapt series motors for 
single-phase current. The operation and 
direction of rotation of a 
are independent of the direction of cur- 
rent flow in the motor circuit as a whole; 
it is necessary to reverse either the field 


various changes 


series motor 
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or the armature leads alone, to reverse 
the motor. 

If a reversing switch were connected in 
the circuit supplying a direct-current 
motor, and this switch were operated 
about 60 times a minute, no material dif- 
ference would be noticed in the operation 
of the motor, although it would be op- 
crating on an alternating current of one- 
half cycle per second. This current would, 
of course, not be a true alternating wave, 
but the illustration is given to show that 
it is only when the higher frequencies 
commercially employed are used that radi- 
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Commutator 
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ARMATURE COIL SHORT-CIRCUITED 
BY BRUSH IN NEUTRAL ZONE 


Power, N.¥3 
FIG. 5. 


cal changes are necessary in the design 
of the motor. It is, of course, essential 
that the entire field magnet be laminated, 


because of the rapid reversals of the 
magnetism. The first difficulty in series 
motor construction for alternating-cur- 


rent work lies in the self-induction of the 
winding. In 


field order to reduce the 


Coils 
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METHOD OF REDUCING SHORT-CIR- 
CUIT CURRENT 








FIG. 0. 


choking effect of the field as much»as: pos- 
sible, comparatively few turns of wire 
must be used in the coils. Commutation 
was the greatest source of trouble in early 
alternating-current, series-wound motors. 
Fig. 5 shows that the armature coil short- 
circuited by the brush is in the neutral 
zone, and in a direct-current motor no 
sparking would occur. . When alternating 
current is applied to the motor, a heavy 
current is induced in the short-circuited 
coil by the reversals of magnetism in the 
This would cause heavy sparking, 
and as the brush position obviously could 


core. 


~ associations; 
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not be altered, the sparking was reduced 
by reducing the short-circuit current. In 
modern motors this is accomplished by 
connecting the armature cails to the com- 
mutator through resistance leads, as 
shown in Fig. 6. The working current of 
the motor flows through two leads in 
parallel and the resistance causes no great 
loss. The short-circuit current, however, 
is compelled to pass through two leads in 
series, and the resistance of the two leads 
reduces the current to a low value. 

Besides the changes noted many minor 
improvements have been made resulting 
in a motor equal in performance to the 
direct-current machine, and one which 
may be run on either direct-current or 
alternating-current circuits, provided the 
frequency of the latter does not much ex- 
For 60-cycle circuits the 
series motor can hardly be pronounced 
a commercial success, as yet, and for such 
circuits one of the types of motor pre- 
viously described should be used. 


ceed 25 cycles. 





N. A. S. E. Joint Meeting in 


San Francisco 


About 125 members of California Nos. 
r and 3. N. A. S. E.. of San 
assembled at a joint meeting at the rooms 
of No. 1, on July 29, to receive the final 
report of the general committee of arrange- 
ments on the convention and mechanics’ 
fair, which was held at the Auditorium 
during the week of June 14 to 19, the un- 
qualified which caused the 
members of the N. A. S. E. to commem- 
orate in a fitting manner the conclusion 
of the committee’s herculean labors, which 
have proved to be of incalculable benefit 
to the association in San Francisco. 


Francisco, 


success of 


After the routine business was disposed 
of, 27 candidates were ushered into the 
lodge room and were initiated by Presi- 
dent A. C. Arbuckle, assisted by Vice- 
President Phil Upon the con- 
clusion of this ceremony, Chairman Phil 
Ennor of the general committee read the 
final report, after giving a short history 
of the labors of the committee. The re- 
port stated that the total sum taken in 
from all sources amounted to $4832.40; 
total expenditure, $3450.62; balance, 
$1272.78 to be divided between the two 
the. -sum- of 


Ennor. 


leaving each 
$636.39. 

A check for that amount being handed 
to the financial secretary of each associa- 
tion, President Arbuckle then called on 
William P. Millner, past president of No. 
3. formally to discharge the committee 
from its duties, which he did, as far as 
pertained to convention matters, but he 
expressed the hope that the committee 
would. retain its entity, as so efficient a 
hody of men would be extremely hard to 
duplicate. Past President J. W. Maher of 
No. 1 then discharged the No. I con- 
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tingent of the committee, expressing it 
feeling terms the association’s apprecia 
tion of the committee’s work. 

The entire assemblage then adjourned 
to the banquet hall, where the reception 
committee had prepared a luncheon, to- 
gether with a musical program, whicl 
were very much appreciated. 

Toastmaster Dan Daniels stated the ob- 
ject of the gathering, which was to do 
honor to the committee and incidentally 
to- initiate the large number of candidates 
in a fitting manner. He extolled the work 
of the committee in an earnest manner 
and stated that the members of the N. A. 
S. E. were proud of the fact that their 
fellow craftsmen could carry to successful 
termination such a great undertaking. Mr. 
Daniels then called on a number of the 
members, who responded in a fitting man- 
ner, the musical program being rendered 
between speeches. 

Among the speakers was President A. 
H. Ewell, of International Union No. 64, 
who had just been initiated. Mr. Ewell 
expressed in warm terms his pleasure at 
being enrolled in this great educational 
order and stated that the barrier between 
the union and the N. A. S. E. had been 
obliterated and that they were 
posed of engineers and as such 


both com- 
were both 
banded by a common interest, education. 
ast State President H. D. Saville also 
spoke of the feeling of fellowship and 
harmony which now existed among the 
engineers and outlined their duties toward 
each other in his usual lucid manner. 
Vice-President P. L. Ennor then pre- 
sented to the retiring secretary, A. T. 
Peery, of California No. 1, a handsome 
gold charm and fob as a token of ap- 
preciation from the members of No. 1 
for his untiring zeal for the welfare of 
the association during a long term of 
years. Mr. Peery was taken by surprise, 
hut responded with a few words of thanks 
which received 


were with hearty ap- 
plause. 

Chairman Daniels then presented to 

each association a frame in which were 


the photographs of all of the members 
of the committee, with their names suit- 
ably engrossed. frames were re- 
ceived by the presidents of each associa- 
tion, with thanks. The members dispersed 
at 11 p.m., and all agreed that the joint 
meeting was a great success. 


These 





A treatise on Indiana coals for the re- 
port of the Indiana State geologist, which 
will be issued about September, has been 
H. Ashley, United 
States Geological Survey. He sees in the 
producer-gas industry a great opening for 
the low-grade coals of that State, which 
until recently have been regarded as prac 
tically valueless. “Tt has been 
plainly demonstrated that not only th: 
medium-grade coals of the Mississippi 
valley can be successfully used, but eve! 
the lignites and peats.” 


prepared by George 


He says: 
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Universal Craftsmen’s Convention 


The seventh annual grand conclave of 
the Universal Craftsmen, Council of En- 
gineers, met at Washington, D. C., August 
2 to 6. There were seventy delegates 
present. The National hotel was the head- 
quarters. 

On Monday morning at ten o'clock, the 
convention was formally opened by the 
chairman of the local committee, Lewis 
Jones, who in a brief address introduced 


Hon. Henry B. F. Macfarland, president 
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tertainment was given in the convention 
hall, by the New York “Bunch,” who 
were ably assisted by Miss Robinson, Wil- 
liam Taylor, Miss R. Jones, L. W. Potter, 
Jr., and Miss E. Murray. 

The firms exhibiting were: Safety Cyl- 
inder Valve Company, F. W. Webb Man- 
ufacturing Company, Jenkins Brothers, V. 
D. Anderson, Garlock Packing Company, 
National Electric Supply Company, Peer- 
less Rubber Manufacturing Company, 
Drug and Chemical Works, 
Lunkenheimer Valve Company, Lagonda 
Manufacturing John 


Dearborn 


Company, Power, 


2yI1 


A. O. S. E. Field Day 


The second annual outing and field day 
of the American Order of Steam Engi- 
neers, of Philadelphia, was etc av Wash- 
ington Park grove, Camden, N. J., 
urday afternoon, August 7. 


on Sat 
A large dele 
gation of the members and friends, which 
included a generous number of the fair 
sex, took advantage of the pleasant. sail 
on the Delaware river to the grove. 
Outdoor kinds were in 
dulged in, the most interesting attraction 


sports of all 
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DELEGATES ANID GUESTS AT 


of the board of commissioners of the Dis- 
trict of Columbia. Mr. Macfarland’s ad- 
dress was responded to in fitting manner 
for the engineers by Grand Werthy Chief 
Villiam J. Ranton and Herbert E. 

the Dearborn 
Works. 


att 


Stone 


Drug and Chemical 


here were many entertainment features 


Connected with the convention, including 
hi to places of interest about the city, 
th. chief event being a steamboat ex- 
cir-ion to Mount Vernon, visiting the 
t and home of George Washington. 


} Thursday evening an enjoyable en- 


NIVERSAL CRAFTSMEN’S CONCLAVE, WASHINGTON, D. ¢ 


Adt, Griscom-Spencer Company, McVey 
Company and W. B. MeVicker Company. 

At the 
grand officers were elected for the ensuing 
year: Walter S. Cadwell, worthy chief; 
John Cope, assistant worthy chief ; Thomas 
H. Jones, secretary; A. K. 
urer; James N. 
Seure, guard; A. 


closing session the following 


Young, treas- 
Bunce. warden; H. C. 
M. Wickens, chaplain; 
Benjamin Dettleback, N. 
John 


G. Carney and 
MacMorris, trustees. 

The next meeting of the grand council 
will be held at Buffalo, N. Y., early in 


August, TQTO. 
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being the baseball match between the Blue 
Ribbons (engineers) and the Pink Garters 
(supplymen), which resulted in a victory 
for the engineers, after an enjoyable con 
test, the score being 10 to 3. A valuable 
prize was awarded the winner in each 
event, the lucky baseball team receiving a 
handsome silver cup. 

The occasion was voted a most enjoy 
able one, and the day’s fun was due to 
the efforts of the following 
J. H. Holand, C. P. 


Pairent. 


committee : 


Williams, William 
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POWER AND THE ENGINEER. 
Small Leaks Count 


Instances are found in engineering prac- 
tice which indicate that, although the en- 
gineer is desirous of operating a steam 
plant economically, he begins at the wrong 
piace, and neglects some of the things that 
it is absolutely essential to remedy if his 
aims are to be fully realized. 

“Robbing Peter to pay Paul,” as the 
saying is, amounts to nothing; but “Rob- 
bing Peter and not paying Paul” is worse. 
Hunting for leaks where none exists and 
allowing leaks to continue will 
never produce economy. The reason why 
most of the wasteful plants exist is due 
to the engineers’ lack of understanding 
of the significance of the minor causes of 


visible 


power and steam losses. 

Much has been said and written about 
boiler efficiency, combustion, heat units 
in coal and how to obtain the highest 
evaporation of water per pound of coal; 
but of what use is all this if the steam is 
allowed to escape through numerous leaks, 
so that even if the conditions ‘in the boiler 
room ideal the overbalance 
the refinement of boiler-room operation 
wasteful 


were losses 


and produce on the whole a 

plant? 
Loss of and water is 

traceable to leaking valves. 


steam mainly 
It is no un- 
common thing for an engineer to enter 
the boiler room in the morning and find 
the water showing in the glass below the 
bottom gage cock. He does not under- 
stand where it has for the boiler 
had been filled not only to the third gage 
when shutting down the night before, but 
even to the top of the glass. 


gone, 


The disap- 
pearance of the water is easily accounted 
for, and can be traced to a leaky blowoff 
valve, leaking valves to various steam- 
pipe lines or a leaking safety valve. 

In the first water in the 
boiler wastes past the valve to the sewer 


instance the 


Because the 
end of the blowoff pipe is not visible, the 


or underground waste pipe. 


engineer does not know whether the leak 
is a large or small one and, therefore, 
does nothing to remedy the matter. 

lf a blowoff pipe is hot outside the valve 
indication that the valve is 
leaking and should be attended to at once. 


it is a sure 
As a safeguard against such leakage two 
valves should be 
pipe. 


placed in the blowoff 


Leaking valves in pipe lines are another 
source of considerable loss. In one plant 
the heating pipes throughout the factory 
were connected to a header in the engine 
room, which was so connected that either 
live steam from the exhaust 
steam could be used. Each heating line 
had a valve next to the header. 


boiler or 


The engi- 
neer upon taking charge of this plant 
found less than one gage of water show- 
ing in the glass each morning and an ex- 
amination of the blowoff valve showed 
that it was tight. Further investigation 


showed that most of the valves on the 
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heating-system pipes were leaking, due to 
broken disks and cut seats. When they 
were made tight there was no more 
trouble from low water in the morning. 

In another plant the safety valve was in 
a leaking condition, so much so that a 
good-sized cloud of steam could be seen 
escaping day and night. The engineer of 
this plant had difficulty in maintaining a 
proper water level over night, but when 
the valve was made tight this difficulty dis- 
appeared. 

In the instances mentioned it was not 
merely the fact that the boilers were found 
with low water morning, but the 
same loss would occur each working day 
and in some cases double the amount, dur 


each 


to the high steam pressure carried when 
running. Such 
and the coal 


losses must be made up 
evaporate th 
amount of water that would occupy twice 
the volume in the boiler represented by 
the distance between the top and bot 
tom of the gage glass and the length of 
the boiler would be saved each day in th« 
year if the valves were kept tight. 

It does not appear to amount to much, 
but suppose you figure it out, using your 
own boiler as a basis for calculation, and 
the result will be a surprise to you and 
commotion in the office if the 
management * 


necessary to 


cause a 


‘ al con a 
gets wise. 





Cooling the Exhaust of a Gas 
Engine 


In the Letters department of this issue 
will be found an interesting communica- 
tion in which one of our readers points 
out the fallacy in attempting to effect a 
large increase in economy by cooling thi 
internal-combustion 


exhaust gases of an 


engine. While our correspondent evident 
ly appreciates the real distinction between 
gas-engine and 


steam-engine conditions, 


he does not “point it” quite as broadly, 
perhaps, as some of the younger readers 
might desire. 

The whole reason why it is impossible 
to get anything like the same economic 
results by condensing the gas-engine ex 
haust as by condensing exhaust steam is 
that steam at, say, twenty pounds abso 
lute pressure in condensing to water 
shrinks to much less than one-thousandth 
of the volume which it occupied as steam, 
while exhaust gases, even at one thousand 
five hundred degrees Fahrenheit, absolute, 
would shrink only to one-third their ex- 
haust volume if cooled to seventy-three de- 
grees, thermometric temperature. It is 
the enormous shrinkage of the steam in 
condensing which makes the increase in 
economy worth the expense of condensa- 


tion; on the other hand, the shrinkage 


of exhaust gases by cooling is not great 
enough to justify any appreciable expense 
for the cooling of them. 

Our correspondent is not entirely rig!t 
in intimating that condensing without tlic 
use of a “vacuum” pump would not the 
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-etically produce a gain in the economy of 
. steam engine. If it were not for the 
air that leaks into the system and is en- 
trained in the steam, a surface condenser 
could be made to operate without any air 
pump and would increase the economy of 
The controlling reason for the 
eain due to condensing is the shrinkage of 
Of course, going still farther 
hack, the foundation of the gain in econ- 
omy is the extension of the temperature 
range through which the engine works, 
but that is a question of thermodynamics 
which need not be discussed in order to 
make clear the difference between gas-en- 
eine and steam-engine conditions with ref- 
erence to “condensing.” 


the engine. 


the steam. 





National Boiler Inspection Law 


Desirable 


Comparisons are odious, but it is some- 
times impossible to avoid making them 
when the results of the different methods 
of treating the same problem that obtain 
in different industries is forced upon the 
attention. In the United States during 
the past ten years there have been killed 
an average of three hundred persons per 
year, and over five hundred injured, by 
the explosion of stationary boilers, while 
the annual average number of injuries 
resulting from the failure of locomotive 
boilers has been than and the 
fatalities fifty-five for 
the entire period. 


less ten, 


number of was 

In the matter of destruction of property 
no comparisons can be made, as the dif- 
ference is practically beyond comprehen- 
sion. There is no reason why stationary 
boilers should be less safe than locomotive 
boilers and the almost inconceivable dif- 
ferences in property destruction, injuries 
and fatalities can only be ascribed to one 
cause, that of inspection. It is, or should 
be, well known by every one directly or 
even indirectly connected in the remotest 
degree with the use of steam boilers that 
the almost total immunity of locomotive 
boilers from explosion is due to the fact 
that the railway managements of the 
country insist upon complete, careful and 
intelligent inspection. 

This proves as nothing else can the ne- 
cessity for the enactment and enforcément 
of adequate inspection laws in the United 
States. 

One of the States which has laws that 
leave little to be desired in the matter 
of boiler construction, installation and in- 
spection is Massachusetts, where new boil- 
ers of the lap-seam type above thirty-six 
inches in diameter are forbidden entry 
into or use in the State, and the installa- 
tion of boilers of this type which were in 
the State prior to the passage of the act 
so regulated that it is practicable to 

them for low-pressure heating pur- 
poses only. It is to be hoped that other 
“tates will follow Massachusetts in mat- 
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ters of legislation which are founded on an 
attempt to make the operation of steam 
boilers devoid of danger to life 
property. 


and 





CO, Again 


In a recent issue there was published 
an article dealing with the question of in- 
creasing the percentage of CO: in the fur- 
nace gases escaping to the atmosphere, the 
increase amounting tO a saving of $6500 
per year in a steam plant of 8400 horse- 
power. capacity, or practically 77.5 cents 
per horsepower per year. 

This amount saved per horsepower may 
seem small, but with a 1oo-horsepower 
boiler the saving would amount to $77.50 
per year. The greater number of boiler 
plants contain two or more boilers, there- 
fore it is well worth while for the engi- 
neer in charge to look more thoroughly 
into this matter of CO, in the furnace 
gases. 

It is not a dry subject, as many imagine ; 
it is not a difficult one to understand, al- 
though theré are a good many conditions 
to conform to before one can obtain a 
gas analysis showing the highest per cent. 
of COs It is these elements that make 
the subject of interest to the one who is 
striving to produce the greatest economy 
in the operation of his boiler plant. 

A steam-engine indicator will reproduce 
on a piece of paper certain lines which in- 
dicate to the engineer, who has the knowl- 
edge for reading the true meaning of those 
lines, the actual occurrences in the engine 
The indicator 
common that where a few years ago one 
man was able intelligently to read a dia- 
gram, today there are hundreds, and no 
one thinks it at all wonderful. 

When it comes to an indicator for de- 
termining the performance of a boiler fur- 
nace it “cat of another 
color,” and engineers do not take kindly to 
it. 

Now the method of indicating a furnace 
is no more difficult to understand than 
indicating an engine, and is just as im- 


cylinder. has become so 


seems to be a 


portant. If entering a horse in a 2:10 
trotting race, one would not, for one 
moment, think of allowing one of the 


wheels of the gig to work hard and spend 
all his care and wheel grease on the other. 
But. it would be just as sensible as to 
spend hours indicating an engine, setting 
and resetting valves, getting rid of fric- 
tion and there, 
furnace a thought. 


give the 
This is just what is 
being done in a lot of instances and every- 
body concerned seems to be satisfied. 


here and not 


The adage “half a loaf is better than no 
bread” may apply to some cases, but it 
does not in steam-plant practice, where 
practically the whole loaf may be had. Do 
not be satisfied with a smooth-running 
and economical engine, but see that the 
best results are being obtained from the 
fuel in the This done 


furnace. can be 
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by so operating the air supply that the 
highest average COs is obtained through 
the working day. 

For example, take a well-set boiler ; how 
is one to know how much excess air is 
permitted to enter the furnace, combustion 
chamber and smoke uptake? There is no 
method of determining this other than by 
testing the gases escaping up the stack, 
and that by analysis. How can one tell 
whether an excessive amount of air is be- 
ing admitted to the furnace through the 
grates and furnace doors if the escaping 
gases are not indicated for CO.? The ap- 
pearance of the stack cannot be used as 
an indication, although it can, and does, 
indicate the CO and other 
combustibles. One might as well attempt 
to tell the condition of the valves ‘of an 


pressure of 


engine by shutting one eve and stroking 
the left ear with a rabbit’s hind foot, as 
to attempt to tell the percentage of CO: 
without a proper analysis of the escaping 
gases. 

The day is here when engineers must 
know morc about flue gases and how the 
low percentage of CO: means a loss in 
furnace efficiency. 





American Society of Engineering 


Contractors 





The Journal of the American Society 
of Engineering Contractors, Vol. 1, June 
I, 1909, has hand. It contains 
the constitution and list of members, ‘be- 


come to 


sides the proceedings of the first meeting 
of the society. The objects of the society 
are the advancement of engineering knowl- 
edge and contracting practice; the main- 
tenance of a high professional standard 
among its 


members; the elimination of 


those practices and abuses that now 


exist 
in the engineering and‘ contracting busi- 
ness; and to strengthen the bond _ that 


should exist between engineers and con- 
tractors. 

A member shall be either an engineer, a 
contractor, a manufacturer of materials 
and equipment used in engineering con- 
struction or allied 
A member shall have been en- 
gaged in his particular line of work for 
at least 


persons engaged in 


businesses. 
seven years. Graduation from 
a school of engineering of recognized rep- 
utation shall be considered as equivalent 
to two years’ active practice. There are 
also associate and honorary members. 
The society, which was organized last 
April, has already a large membership in 
the United States and Canada. Beginning 
in November next, meetings will be held 
monthly. The headquarters are in New 
York City, but branches will be established 
from time to time. 
vention will be 


The first annual con- 
held at Chicago, TIL, 


February 24, 25 and 26, 1910. The secretary 
is Daniel J. Hauer, Park Row building, 
New York City. 
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Power Plant Machinery and Appliancés 


Original Descriptions 
No Manufacturers’ 


o f 


or 


Cuts 


Power 
Write-ups 


Devices 


Used 





MUST BE NEW OR 


“Tdeal’’ Automatic Controlling 


Valve 





Several of the various designs of auto- 
matic-controlling valve manufactured by 
the Ideal Automatic Manufacturing Com- 
pany, 125 to 129 Watts street, New York 
City, are illustrated and described here- 
with. Fig. 1 shows an automatic-pump 
governor, known as “style A.” This gov- 
ernor has an oil-control piston actuated by 
a pressure-controlling valve for governing 
pumps working under a_ specified pres- 
With the slightest leak in the pres- 
sure line the governor will immediately 


sure. 


start operating the valve, thereby supply- 
ing steam to the pump. Its operation 1s 


as follows: 

















FIG. I. “IDEAL” AUTOMATIC PUMP GOVERNOR 


The pressure rising in the standpipe and 
against the'body of oil in the trap and the 
water-pressure cylinder the 
oil against the piston, which causes it to 
the tension of a 
spring, and when the pressure becomes 
equal to the tension at which the spring }s 
set, the steam-throttle valve on the pump 
is closed, stopping the pump, in which 


compresses 


move upward against 


positicn the pump remains until the pres- 
sure on the standpipe or line is released. 
The pressure then being decreased, the 
spring forces the piston down against 
the body of oil, thereby opening the 
throttle valve and starting the pump; this 
operation being repeated as many times 
as the pressure in the line is changed. 
At the bottom of the oil trap of the gov- 

















“IDEAL” PRESSURE-CONTROLLING 
VALVE 


FIG. 3. 


ernor is a pet cock to blow off any dirt 
or sediment that may collect. 

The device is simple. There are no 
diaphragms nor leather cups used. It 
is easily adjusted and is extremely quick 
in action. As it is automatic it requires 
no attention and prevents excessive pres- 
sure in the water main. 

Another type of control valve is shown 
in Fig. 2, termed “style B.” This valve 
has been designed for use on hydraulic 
apparatus where decidedly different pres- 
sures are required for different kinds of 
work. It is designed on the same lines 
as the type already described, but gives a 
greater range of pressure than is possible 


~ 


INTERESTING 


with a single spring-operated piston. With 
this type of governor, if a low pressure is 
needed the low-pressure spring is in ac- 
tion; if a high pressure is required, the 
high-pressure spring is brought into play 
by the lever tension on the high-pressure 
spring compounding or bringing into ac- 
tion both springs until the desired pres- 
sure is obtained. 

A feature of this valve is that in case 
of accident to the apparatus being handled, 
it can be used as a stop valve by reversing 
the lever to an tpward position on the 
quadrant, thus bringing the lever into con- 
tact with the flange nut on: the valve stem 
proper, shutting off the steam valve and 
stopping the pump. The pump will stand 
in this position until the lever is shifted 
to the low-pressure or such position « 


1 
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FIG, 2. “IDEAL” COMPOUND-PRESSURE PUM? 


GOVERNOR 


the quadrant that the low-pressure spring 
is in operation, and again by shifting the 
lever in a downward movement on th 
quadrant to any desired position for any 
pressure by bringing into operation th: 
high-pressure spring. 

“Type C,” shown in Fig. 3, is designed 
for use on lines carrying high pressure 


and requiring a reduction of pressure. 
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As shown, a bypass pipe is connected from 
the main valve to the pressure cylinder, 
and the pressure, backing through this 
pipe to the oil chamber, forces the pis- 
ton in an upward direction against the 
pressure of the spring, the tension of 
which is adjustable. 

















“IDEAL” HIGH-PRESSURE CONTROL- 
LING VALVE 


FIG. 4. 


ro 


lig. 4 shows “type D,” which is adapted 


for use on high-pressure mains where 


the water pressure at the nozzle can be 
varied to suit conditions. By using the 
desired 


gage shown, any pressure may 


be obtained by regulating the lever to 
bring into action either or both springs. 





* Two New Hydraulic Jacks 


The new 
illustrated in 


Watson-Stillman shop jack, 

Fig. I, is made in eleven 
sizes, of from 20 to 50 tons capacity and 
lifts of 12 and 18 inches. 

The wheels on the base and the handle 
on the cylinder facilitate moving the jack 
quickly from one place to another. As 
the wheels touch the floor only when the 
jack is tilted, they are never in the way 
during the lifting operation. If it is de- 
sired to use the jack at an angle it can 
be tilted in the opposite direction to the 
Wheels, and when it is laid flat upon the 
side, the ram will 
lifling length. 


push out its entire 
The head is enlarged suffi- 
ciently that the jack will not stop working 
lack of filling, even if there has been 
slicht leakage. An independent steel claw 
(net shown in the illustration) can be 
1 when desired for lifting from near 
ground. The jack is made of steel, 
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and the parts under greatest strain, such 
as the ram and cylinder, are machined 
from a solid bar of high-carbon steel. 
The independent pump hydraulic jack 
shown in Fig. 2, is made in 53 sizes, of 
from 2 to 1200 tons capacity. The vari- 
ous sizes of the jack proper have maxi- 

















SHOP JACK 

















FIG. 2. INDEPENDENT PUMP HYDRAULIC JACK 


mum 
inches. 


ram movements of from 4 to 8 

The to the 
jack by means of flexible-copper tubing, 
which may be of any length suitable to 
the work in question. 


pump is connected 


The jack may be 
operated up to a pressure of 450 pounds 
per square inch on the ram by means of 
the hand lever shown on the pump, and 
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further worked to full capacity by means 
of the extension The gage may 
read in pounds per square inch, or in 
tons load upon the jack, or both. When 
equipped with the gage, the jack may be 
used between two fixed platens for mak- 
ing compression tests, testing the tight- 


lever. 


ness of forced fits, ete. 
Both of these jacks are made by the 
Watson-Stillman Company, of New York 





“Union” Trap 





The “Union” trap is constructed as a 
union, the male side being made with a 
chamber A, and when in connection with 
the female side the partition B divides 
the trap into two chambers 4 and C. Two 
ports E F connect chambers, the 
lower port being the larger and at the 
lowest level of the two 
other 


these 


chambers; the 


connects the two chambers from 
two different levels. 


The 
radiator at G, and the water level 


water and steam enter from the 
soon 
closes the port / to the direct passage of the 
steam, the small port allows the steam to 
pass from the chamber «1 to the chamber 
C, and equalizes the pressure on the en 
trapped water. This steam passes from 
the chamber C to the return line at //, 
in which a vacuum is maintained, and 
vaporizes before it can destroy the vac 


The 


it seals the 


uum. until 


chamber A, 


then rises 
E in the 
shutting off the supply of 
chamber C, 
formed. 


water level 
port 
steam to the 
when an unequal pressure is 
The water level in «1 drops and 
into the re- 


When the level of the water in 


rises in C, being drawn out 
turn line. 
the chamber 4 has dropped sufficiently to 
open the port /, the steam short-circuits 
the seal and equalizes the pressure and 
the seal common to 
the two chambers, still sealing the port F 


returns to a_ level 
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CROSS SECTION OF “UNION” 


TRAP 


This action is so frequent that the. dis 
charge is in the form of a heavily sat- 
urated vapor affect the 
vacuum. The made in 
models to economize space and do away 
with numerous fittings. 

by W. O. Wheeler, 273 
Worcester, Mass. 


and does not 
trap is several 
It was designed 

Park avenue, 
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The Rothchild Engine Valve 


The latest, and what is claimed to be 
the only solution of the 
problem of a continuously rotating steam- 
engine valve, which will give economical 
steam distribution and a sharp cutoff, 
and allow of a simple and practical re- 
versing gear, is found in the steam-engine 
valve now being introduced by the Roth- 
child Engine Company, 102 Center street, 
New York City. Compared with the 
steam-engine valve familiar to the engi- 
neer, a fundamental difference is noticed. 
Instead of performing functions of ad- 
cutoff, 
closure by 


successful, 


exhaust 
reciprocating over and _ past 


mission, release and 
the port openings in the valve seat, it 
rotates continuously in the same direc- 
tion as the engine shaft, and reversal of 
direction of rotation is obtained by a 
change in the inclination of the cutoff 
valve, which is free to oscillate inside the 
main valve. 

Joseph Rothchild, mechanical superin- 
tendent of the company, invented this 
valve, which is a eylindrical sleeve with 
its axis parallel to the engine shaft, with 
openings or ports for the admission and 
release of steam 120 degrees apart. 
Placed directly on the cylinder, the valve 
chest forms the cylinder head, and with 
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gine shaft to the valve spindle. Provision 
is made for taking up the wear of the 
chain in such a way that the relation of 
the valve to the piston is not changed, 
and any amount of chain stretching will 
not alter the valve setting. 

Fig. 1 is an exterior view of the engine. 
In Fig. 2 are shown sectional views of 
the valve, with its three equidistant ports, 
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beginning of the admission; III shows 
expansion following cutoff; II shows the 
beginning of exhaust, and IIII shows just 
before compression begins. The valve is 
surrounded by a casing which, being one 
piece with the head, has an opening into 
the cylinder equal in width to the dis- 
tance between the ports in the valve. In- 
side of the valve is the piece called the 
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Section A-B 

















FIG, 2. DETAILS OF 























FIG. TI. EXTERIOR VIEW 


its short steam reduces clear- 
As the valve is 
not reversed at each stroke of the engine 
and makes but one-third as many revolu- 
tions as the engine, it is claimed that 
wear will be slight. The valve-driving 
mechanism is simple, being a chain-and- 
sprocket arrangement with a three-to-one 
reduction, leading directly from the en- 


passages 


ance to the minimum. 


OF ROTHCHILD ENGINE 


which serve both for admission and re- 
lease under control of the oscillating cut- 
off device. Compression is independent 
of cutoff and occurs always at the same 
point in the stroke and is slight. In 
Fig. 3 are shown sectional views of the 
evlinders of a four-cylinder engine, with 
the position of the valve in four stages 


of the valve cycle. View I shows the 


THE ROTHCHILD VALVE 


cutoff, which is approximately shaped 
like a letter D, with a part of the back 
cut out, and with the convex side toward 
the cylinder. This separates the 
live-steam space from the exhaust space. 


piece 


Referring to Fig. 2, the steam inlet is 
at a; the exhaust outlet at b; c is the 
valve; d is the cutoff; e is the casing. 
The cutoff has a rocking adjustment, so 
that it can be rotated about 60 degrees in 
either direction, and by its position de 
termines the speed and the direction of 
rotation of the engine. 
mitted through the 


Steam being ad 
valve casing from 
above, the steam passes through one or 
hoth of the otherwise idle ports to the 
interior of the valve, and by the greater 
area offered the downward pressure the 
valve is held firmly on its seat in the cz 
ing, making it 


self-compensating for 
wear. Similarly, the greater pressure on 
the flat side of the cutoff valve holds that 
member in close contact with its seat, so 
that in the whole mechanism there is lit 
tle or no chance for leakage. 

As shown in Fig. 2, the valve proper 
has a hub extension, through which the 
rotary motion is imparted. The opposite 
end of the valve casing contains an ex- 
tension of the cutoff member, through 
which exhaust takes place. The quill ex 
tension of this piece has attached to tt 
a rocker arm, which is connected by a 
link to a second rocker arm on the rock 
shaft with the controlling lever. This 
one lever gives entire control to the « 
gine. In its central position the cutoff 
valve is horizontal and the engine is 
stopped, while by the movement of the 
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lever to either side the engine may be 
started in the corresponding direction and 
at a speed depending upon the extent of 
the throw of the lever and the load, as 
the greater the throw of the lever the 
longer is the period of admission, while 
from an examination of the engine on 
exhibition it would seem that it would be 
especially adapted to hoisting and yacht 
engines of the single-acting type. It is 
claimed by the manufacturer that it is 
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Instead of building the engines with 
this valve the company proposes to sell 
the patent rights of the valve to engine 
builders. 





Improvements in the Reeves 
Steam Engine 





Several improvements have been brought 
out in the Reeves steam engine which is 
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FIG. 3. DIAGRAMS OF THE RELATIVE POSITIONS OF THE VALVES OF 
THE FOUR-CYLINDER ENGINE 


equally well adapted to double-acting en- 
gines of all types, stationary, marine and 
locomotive. 

An example of the effectiveness of the 
control lever was shown in the demon- 


now being manufactured by the Trenton 
Engine Company, Parker and Randolph 
avenues, Trenton, N. J. One of the im- 
provements is the placing of what is 
termed a watershed between the engine 




















FIG, I. 


stration of the exhibition engine ; the lever 
Was repeatedly thrown from full gear 
forward to full gear backward, with the 
ttle wide open, and the engine in- 
Stintly reversed, without shock or jar. 
In case the engine is to be operated at a 
constant speed under variable loads this 
lever can be controlled through a gov- 
ernor, 


SECTION THROUGH VALVES AND CYLINDERS OF IMPROVED REEVES ENGINE 


frame proper and the cylinder. This is 
for the purpose of preventing water of 
condensation that may leak past the stuff- 
ing boxes of the piston rod and valve stem 
from dropping down upon the lower part 
of the engine. The watershed is in the 
shape of a plate fitting around the valve 
stems and piston rods, with a cone-shaped 
projection on the upper side, which, as 
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the piston rod moves on its downward 
stroke, wipes the water from it and con- 
veys it outside through a drip pipe. 

As another from an old 
practice all medium- and 
compound engines have 


departure 
larged-sized 
pistons 
and cylinder heads for the purpose of get- 
ting rid of any water which may ac- 
cumulate in the cylinder. It is said that 
this feature adds greatly to the s™ooth- 


conical 


running qualities of the compound en- 
gine. : 

Engineers are aware that if a cylinder is 
not thoroughly drained when first starting 
up, the water of condensation will collect 
and be surged back and forth by the mo- 
tion of the piston, making a disagreeable 


sound. The idea, in this construction of 

















FIG. 2. GUIDE AND CROSSHEAD 


piston, is that as the piston passes by 
the exhaust port the water, owing to the 
conical shape of the piston, will run down 
and escape through the exhaust port at a 
much more rapid rate than could be ex- 
pected with a piston of the old flat type. 
This feature is illustrated in Fig. ‘1. 

Another interesting feature is illustrated 
in Fig. 2, which shows the very broad and 
liberal-sized guide that is now being used 
for the vertical engines made by this com- 
pany. This would seem to insure smooth 
running at this point, the wearing surface 
being such that little if any wear can take 
place, which would eliminate the neces- 
sity of frequent adjustments of the cross- 
head in the guide. 





Obituary 


Roderick P. Curtis, president of the 
Curtis & Curtis Co., who was injured in 
an automobile collision at Westerly, R. I. 
a few died at his home in 
Southport, Conn., August 9. Mr. Curtis 
was 49 years old and was born in New 
York City. With William Forbes he 
founded the Curtis & Curtis Co., in 1889. 
He was prominent in golf circles, being 
president of the Connecticut League Golf 
Clubs. He was also president of the Con- 
necticut branch of the Sons of the Ameri- 
Revolution. 


weeks ago, 


can 





Personal 


A. G. Christie has been appointed as- 
sistant professor of steam engineering at 
the University of Wisconsin, Madison, 
Wis., to have charge of the steam- and gas- 
Mr. Christie is 
well known through association with the 
early development of the Allis-Chalmers 
steam turbine, having had charge of that 
their work for 
eral years. Latterly he was chief engineer 
of the Western Canada Cement and Coal 
Company. 


engineering laboratories. 


branch of erection sev- 





Business Items 


Church 
contract 
Company 


The M. W. Kellogg Company, 50 
street, New York, recently closed a 
with the Corn Products Refining 
for 13 chimneys for its Argo plant. Also, a 
contract for a chimney 266 feet high by 
12 feet internal top diameter for the Solvay 
Process Company, Syracuse, N. Y. 

The new power plant of the Southwestern 
Portland Cement Company, El Paso, Tex., will 
contain two 600-kilowatt Westinghouse steam 
turbines driving 750-kilovolt-ampere Westing- 
house revolving-field alternators, delivering 60- 
cycle three-phase current at 440 volts. Excita- 
tion current is furnished by a 55-kilowatt 
volt Westinghouse engine-driven generator, 
and by a motor-generator set comprising 


125- 


55- 


kilowatt and 20-kilowatt direct-current genera- 
tors driven by a= 115-horsepower type CCL 
induction motor. The turbines exhaust into 


Westinghouse LeBlanc condensers, which main- 
tain a vacuum of 28 inches. The motor equip- 
ment of the mill, also Westinghouse apparatus, 
comprises a number of type CCL three-phase 
440-volt induction motors of both vertical and 
horizontal types and ranging over 100, 75, 50, 
30, 20, 15, 10 and 5 horsepower capacities, 
besides a 35-horsepower HF motor and 1- to 
5-horsepower SA variable-speed motors. All 
motors were furnished complete with starting 
apparatus by the Westinghouse company. The 
power plant of the Southwestern Portland Cement 
Company supplies lighting service in addition 
to operating the cement mill. 

Textile industries, as a rule, have been slow 
in taking up modern labor and_ fuel-saving 
devices for the boiler room. It is therefore 
interesting to note that the Frederick Ayer mill, 
which, it is said, will be the largest single textile 
mill in the world, and is now in process of erection 
by the American Woolen Company, will have 
in its power plant Murphy automatic smokeless 
furnaces. There are several noteworthy features 
of this installation. The initial plant will con- 
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sist of eight boilers of six hundred horsepower 
each, attached to which will be the largest single 
stoker units ever built by the Murphy Iron Works. 
Each of these furnaces will be capable of burning 
more than 4000 pounds of coal per hour and 
will weigh 55,000 pounds. Being automatic 
in all their functions, not only feeding and dis- 
tributing the coal, but also cleaning the fires 
and removing the ash and clinkers, these fur- 
naces will, it is claimed, cut the labor cost in 
two and effect a very large saving in the coal 
bills. The new mill when completed will em- 
ploy 3500 hands and will be connected by sub- 
terranean passages and overhead bridges with 
the Wood mill, where more than 5000 persons 
find employment. The Ayer mill is intended 
for the manufacture of worsted yarns, and 
with the other two Lawrence mills of the Amer- 
ican Woolen Company will employ nearly 
15,000 operatives. 

The Dodge Manufacturing Company is in 
the midst of plant-extension work at the fac- 
tory in Mishawaka, Ind. The main or south 
machine shop is being enlarged by the erec- 
tion of a large addition, which, when ready 
for occupancy, will be a complete building it- 
self. The addition is 280 feet long and 122 
feet wide, like the older portions of the shop, 
but the side bays will be higher to accom- 
modate a second floor or gallery. The frame 


work of the structure is of steel, the sup- 
porting columns resting on conerete founda- 


brick 


sashes, 


tions. A cream is being used for the 
walls with metal Light and ventila- 
tion are always big items in the Dodge build- 
ings, and the new will contain 158 
windows and two good sized doorways. When 
the old shop is thrown into that under con- 
struction, the total length will be 585 feet 
on the crane runway in the center bay. Two 
electric traveling > tons and 10 


one 


cranes, 25 
tons, respectively, will serve the main middle 
bay, where all machines are placed = and 
where all heavy work is done. In the side 
bays several lighter electric cranes will handle 
the smaller work. The traveling cranes are 
of the Whiting and Niles types. They have a 
speed of 800 feet per minute and much tiie 
and labor is saved by their use in moving 
heavy products and placing them in 
‘which are brought directly into the plant for 
this purpose. The top floor will be devoted 
to the production of Dodge split friction 
clutches, this department of the Dodge works 
being overcrowded by the continued growth 
of the business, even though at this time it 
covers a space of more than 12,000 square 
feet. Elevators will be used between the two 
floors for transportation. 


The 


cars 


International Acheson Graphite Com- 
pany is enlarging the output capacity of its 
branch works in Niagara Falls, Ont. This 
company has for many years operated a Canadian 
branch with facilities far in excess of the demands 
of the Canadian trade. It, however, recognizes 
in the hydro-electro development now so active 
throughout the Dominion and the new trade 
spirit and energy everywhere present throughout 
Canada, an indication of additional industrial 
enterprise, and it is to meet the prospective 
demand for its product likely to be created 
by the new conditions that it is increasing the 
size and output capacity of its plant in Niagara 
Falls, Ont. A new furnace room. providing 
for a 1000-horsepower unit is being built, and 
on completion the new furnace installation will 
be placed in operation. This will be an important 
aid in the development of Canadian resources, 
particularly now that so much attention is being 
paid to new processes which mean much for 
the future of the Dominion. Especially is this 
true of electrometallurgy and electrochemistry, 
the product of the enlarged works of the Inter- 
national Acheson Graphite Company at Niagara 
Falls placing all such industries in comparativelv 
close touch with a ready supply of electrodes. 
Furthermore, it will place Canadian manufac- 
turers in many other lines in closer touch with 
their basis of supply, which means more prompt 
service in far-reaching lines. It may be noted 
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that the International Acheson Graphite Com- 
pany is the only maker of graphite in the world 
All Acheson-Graphite is made in the electric 
furnace; all other graphite is mined. The busi 
ness of the company stretches out into ever) 
country on the globe, and it may be looked upor 
and accepted as a most significant verdict o! 
the future of Canada that it has recognize: 
the advisability of enlarging its Canadian facili 
ties. 





Help Wanted 


under this head 
About six 


are insertle: 
words mak: 


Advertisements 
for 25 cents per line. 
a line. 

WANTED—Thoroughly competent _ stean 
specialty salesman; one that can sell high 
grade goods. Address ‘*M. M. Co.,’’ Power. 

AN ENGINEER in each town to sell thi 
best rocking grate for steam boilers. Write 
Martin Grate Co., 281 Dearborn St., Chicago. 

AGENTS WANTED to sell Burgmann cele 
brated engine packings in territories not yet 
covered. See our advertisement on page 75 

PARTNER WANTED, with several thou 
sand dollars, in New York established stean 
specialty firm; unquestionable honor required 
Box 88, Power. 

WANTED—A draftsman and designer with 
fair working knowledge of the principles o! 
refrigeration; one capable of making neat pic- 
ture drawings. Box 87, POWER. 


Situations Wanted 


inserted 
make 


under this head 
About six 


Advertisements 
for 25 cents per line. 
a line. 


WANTED—Position as master mechanic or 
chief engineer. Have had 18 years’ experi- 
ence in electric power plants, smelters, concen 
trators and mines; thoroughly understand 
Corliss and high speed engines and water- 
tube boilers. Can furnish best of references 
Will go any place if wages are right. Box 92, 
POWER. 

TECHNICAL GRADUATE, married, with 
13 years’ practical experience; 10 years in heavy) 
duty steam, gas and special heat engine, design 


are 
words 


testing, installation and operatibn; — also 
Operation of large a.c. and d.c. power plants, 
desires position as designer for manufacturer, 
or as master mechanic of large plant. Box 
89, POWER. 

GERMAN, 24 years of age, with four and 


one-half years’ experience at engineering works 
and four years in offices of largest manufactureis 
of steam engines, pumps and_= sugar-making 
machinery; graduate of the Royal Machine 
Building School, desires position office or shop- 
work. Replies requested under “C. 53343, 
Haasenstein & Vogler Expedition, Magdeburg, 
(Germany). 

POSITION WANTED by 
tical machinist, first-class N. license, refer- 
ences, 10 years’ Outside erecting foreman witli 
one refrigerating machine company, 15 years 
chief engineer with breweries and manutac- 
turers throughout the United States and West 
Indies. Can do all repairing, ammonia and 
steam fitting; city or country. Address Box 
91, PowEr. 

WANTED—Work, by an engineer, mechai- 
ical and electrical, 12 years’ shop practice, 11 
years’ chief and superintendent in electric 
light, dredge, ice-ammonia compression. All 
kinds of boilers, engines, pumps, d.c. and a.c. 
generators, installing and operating, flue gas 
analysis. Ten years in South America. Speaks 
Spanish. Spanish country preferred. Address 
W. B. Kelsey, 328 Main St., East Aurora, Erie 
Co., New York. 


engineer, | prac- 


Miscellaneous 


Advertisements under this head are inserted 


for 25 cents per line. About six words muk 
a line. 

PATENTS secured promptly in the United 
States and foreign countries. Pamphlet 0! 
instructions sent free upon request. C. | 
Parker, Ex-examiner, U. 3S. Patent Offic 


McGill Bldg., Washington, D. C. 

ANY FIRM or engineer in charge of a ste 
plant that is troubled with scale in the boile's 
can get absolutely free, the best indicator aid 
reducing wheel made, with velvet-lined mahoga 
cise. For particulars address Great  Lahes 
Chemical Works, Manitowoc, Wis. 
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POWER AND THE ENGINEER. 


nternal Losses of a Steam l[urbine 


Review and Analysis of Published Results of Tests in England, with 
a View to Determining Where Losses Occur and What Is Their Nature 
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Although the steam turbine has been on 
the market in this country for almost ten 
years, very little is generally known re- 
garding the exact nature of the heat 
changes in the turbine and the relative 
efficiency of its various sections. Up to 
the present, engineers have had to be 
satisfied with a knowledge of the steam 
consumption and efficiency of the turbine 





as a whole. No tests have been published 
In which the turbine has been analyzed 
Ste step to determine where the losses 
Occur and what is their nature. 


In general the internal losses in steam- 

operation are due to: (a) leak- 
st the tips of the blades and past 
agms or balance pistons, (b) the 
friction of the revolving disks or drums, 


A. 


G. 


(c) steam eddies and friction in blades 
and channels, (d) radiation loss and (e) 
the loss due to the velocity in the steam 
as it leaves the last row of blades. These 
losses have formerly been estimated from 
experiments made with disks revolving 
in steam of various densities, with nozales 
and blades of various descriptions, etc. 
The losses have also been deduced by 


CHRISTIE 


perimental determinations referred to, in 
order to be of the greatest value, should 
be combined with a turbine analysis show- 
ing the sum total of the internal losses 
at each section of the machine. 

Such an analysis of the action of the 
steam in a turbine can be made as fol- 
lows: The condition of the steam at 
the beginning and end of a stage or row 








FIG. I. 


EXTERIOR VIEW OF TURBINE 


mathematical methods. Such results, how- 
ever, are not easily applied to any in- 
dividual turbine. This is partly because 
of special features of design and partly 
because of the fact that as all losses oc- 
cur simultaneously, they are correlated to 
some extent. An alteration in one source 
of loss produces direct effects on some 
of the others. For this reason, the ex- 





of blades can be found by reading pres- 
sures and temperatures, if the steam is 
superheated, or pressures and qualities, 
if the steam is in a saturated or moist 
condition. When the condition of the 
steam is known, the heat contents can 
be determined either by the use of steam 
tables or a Mollier “heat-entropy” dia- 
gram. The use of the Mollier diagram 
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is recommended as it presents a graphical 
method of representing the actual expan- 
sion curve by joining the observed points. 
A comparison of this actual expansion 
curve with the adiabatic affords 
of calculating the efficiency of the vari- 
ous portions of the turbine. 
A careful analysis of this 
curve for the turbine 
where the excessive 
render it 


a means 


expansion 

will 
occur 
the 


show 
and 
effi- 


whole 
losses 


possible to improve 
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nator with a revolving field, 
500 volts and 
current to motors in a cotton 
mill at Mill, Littleborough, 
England. The exciter is direct-driven by 
an extension of the alternator shaft. 
The turbine is shown in section in Fig. 


operating at 
50 cycles, and supplying 
induction 
Greenvale 


2, and an exterior view is shown in Fig. 
1. The design embodies the main char- 
acteristics of Parsons turbines, with which 
most engineers are familiar. The features 
which differ from American practice are 
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FIG, 2. SECTIONAL VIEW 


a study of the design of blades, nozzles, 
channels, ete, which will point the way 
to required alterations. 

The improvements in steam-turbine per- 
formance that have been made up to now 
have been generally the result of cut-and- 
try methods. ‘These have depended to a 
great extent on.the ability of the de- 
signer to draw correct conclusions from 
tests and experiments which only indi- 
rectly indicated the magnitude and loca- 
tion of the losses. 

It is not 
go into the 


proposed in this article to 
details of making tests for 
heat analysis. <A partial investigation, as 
outlined, has already been made on a 
Parsons steam turbine which was recent- 
ly tested in England. This test was re- 
ported in Engineer, London, on February 
26, 1909, in a paper called “Trials of a 
Steam Turbine Plant,” by George B. 
Storie. This will be briefly reviewed and 
a portion of the results dealing with the 
losses in a turbine will be presented and 
discussed in the following paragraphs. 


THE TURBINE AND GOVERNING CONDITIONS 


The turbine in question, is of the Par- 
sons manufactured by the Brush 
Electrical Engineering Company, and is 
nominally rated at 500 kilowatts when 
running at 3000 revolutions per minute 
and supplied with steam at 200 pounds 
per square inch, gage pressure, super- 
heated to 550 degrees Fahrenheit, and 
with a vacuum of 28 inches of mercury 
at the exhaust. 

The generator is a three-phase alter- 


type, 


Pistons 


Emergency Valve — 


Power, N.Y. 


OF TURBINE 


Pounds of Steam per Kw. Hour 


28 27 26 
Inches Vacuum 


FIG, 3. EFFECT OF 


inainly of a mechanical nature, some of 
The emergency 
valve is placed on the opposite side of 
the steam turbine to the governor valve. 
The blades at the high-pressure end of 
the rotor are made of drawn copper and 


those at the low-pressure end of 


which are as follows: 


drawn bronze. The blades are held in 
dovetailed grooves by calking pieces in 
a manner similar to that employed in 


Westinghouse turbines. The tips of the 
blades are thinned off so that they will 
wear but not strip, should rubbing con- 
tact occur. The glands at each end of 
the cylinder are sealed with steam. The 








August 24, 1900 


turbine appears to be much longer [o- 
tween bearings than the newer American 
turbines. The steam enters the turbine 
through a 4-inch pipe and, therefore, the 


steam velocity in the piping is hig! 
than would be the case in American 
practice, where usually a 5-inch pipe is 


provided for this size of machine. The 
resulting drop in pressure from boiler to 


turbine at the time of the tests was 
eight pounds. 
The turbine exhausts into a surface 


condenser .of 1200 square feet of cooling 
surface, which is supplied with a centrif- 
ugal circulating pump and two Edwards 
air pumps capable of maintaining a 
vacuum of 28 inches with full load on the 
turbine. All are motor-driven. 
They consumed 2.61 per cent. of the full- 
load power of the turbine at the time of 
the tests. The steam 
the turbine was accurately determined 
during the tests by weighing the 
densed discharged from the 


pumps 


consumption of 


con- 
steam con- 
denser. 

The generator load during the tests was 
supplied by a water rheostat. The electri- 
cal instruments were carefully calibrated 


just before the tests at the Manchester 


School of Technology. 
One innovation in this plant is of par- 
blower 


ticular interest. <A on the gen- 


Decrease in Steam 


Hour from 22 Vacuum 


Per cent, 
per Kw. 


_ 
— 


25 24 23 22 2 
Referred to 30 Barometer Power, NV. 
VACUUM AT HALF LOAD 


erator rotor draws in air at the tempera- 
ture of the 
through the 
ventilation. 


and forces 1t 


cooling and 


engine room 
for 
This air leaves the generator 
at a temperature of 117 degrees Fahren- 
heit. It is then conducted through 
to the various departments of the 
and is used for heating and ventilating 
As this heating formerly done by 
live steam, it is estimated that a 
of 2% tons of coal per day will be effected 
by this method of otherwise 
waste heat. 

This use of heated air from generators 
has been proposed in several American 


generator 
tlues 
mill 


was 


saving 


utilizing 
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plants but the writer is not aware of its 
actual application. 
to be worth serious consideration where 
turbines, operate continuously and such 
heating and ventilation are required. 


However, it seems 


Notes ON THE TESTS 
The observations and general data 


presented in Table 1 have been copied 
from the results of the test as_ pub- 
lished in Engineering of February 26, 
1909. The only alteration is that the gage 
pressures have been changed to absolute 


TABLE I. 


Duration of trial $ hours. 
Barometric pressure. 14.31b. per sq.in. 
104. Pressure of steam en- 

tering throttle valve. 213.3 1b. per sq.in. 
105. Temperature of steam 

entering throttle 

a rte 550 deg. F. 

Superheat of steam en- 

tering throttle valve 164 deg. 
106a. Pressure of throttled 

steam measured be- 

tween throttle valve 

and first row. of 

oO Pere 
106). Temperature of steam 

between throttle 

valve and first row 

of blades. ..... 527 deg. 
106d. Pressure of steam be- 

tween Ist and 2d ; 

stages of expansion 92. 31b. per sq.in. 
106e. Temperature of steam 

between Ist and 2d 

stages of expansion. 461 deg 
106g. Pressure of steam be- 

tween 2d and 3d 

stages of expansion. 10.3 1b. per sq.in. 
106h. Temperature of steam 

between 2d and 3d 

stages of expansion.. 374 deg. F 
106j. Pressure of steam be- 

tween 3d and 4th : 

stages of expansion. 17.55 1b. per sq.in. 
106k. Pressure of steam be- 

tween 4th and 5th 

stages of expansion. 
1067. Temperature of steam 

between 4th and Sth 

stages of expansion.. 265 deg. F. 
106n. Pressure of steam be- 

tween Sth and 6th 

stages of expansion. 13 
109. Pressure of steam at 
exhaust end of 6th 
expansion . . ; 0.73 1b. per sq.in. 

3012 


131.3 1b. per sq.in. 


ys 


3 lb. per sq.in. 


b. per sq.in. 


R..0.... 

Weight of total steam used 
per hour...... “he 8200 Ib. 
Electrical output ....... .. 459 kw. 

Pounds of steam per kw.- 

hour output..... ; ; 17 . 86 
Power required to drive tur- 

bine and alternator; no 


Ere 77 Kw. 
\dditional electrical losses at 

Sarre $ kw. 

000 
Totali.h.p. (459 + 77 + 4) x -- He ey) 
7 
Pounds of steam per i.h.p.- 

OS Raa are eee 11.35 
Efficiency ratio............ 0.579 
Eee ar re 6 kw 
Power absorbed in ventilat- 

ing alternator........... 31 kw. 


Power required to run light 
and unexcited (air duct to 
alternator closed). 23 kw. 
Power absorbed in iron losses 
with full voltage, also fric- 
tion and windage, etc 1 
All pressures are absolute. 


kw. 


pressures to simplify later discussion. The 
numbers opposite the observations cor- 
respond to numbers on Fig. 2 and thus 
denote where the readings were taken on 
the turbine. 

Tests were made by the builders be- 
fore shipment to determine the turbine 
and generator shown in the 
latter portion of Table 1. From 
tests the indicated horsepower was cal- 
culated. 


losses, as 


these 


During the test more air than was nec- 


essary for cooling was forced through 
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the generator; consequently, the power 
required for blowing it was excessive and 
amounted to 31 kilowatts. After the 
completion of the test this volume of air 
was reduced until only 16 kilowatts was 
required to force it through the generator 
and flues. If it assumed that 
the difference of power required for this 
kilowatts, 
appeared in the test as 


may be 


would have 
electrical out- 
put, the steam consumption would drop to 
17.26 pounds per kilowatt-hour, 


of 17.86 


given. 


purpose, viz., 15 


instead 


pounds per kilowatt-hour as 


FABLE 2 


BAROMETER, 


Steain pressure at en- 

trance to turbine, 

gage, lb. per sq.in 163 163 164 
Steam temperature at 

entrance to turbine, 

deg. F 524 526 430 


Vacuum, In. of mer- 
eury 28 . 29 27.1 26 -¢ 


Kilowatts output. D7 i 


Pounds of steam con- 
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There is also work done external to the 
turbine as follows: Power required to 
ventilate the generator, 31 kilowatts; ex- 
citation, 6 kilowatts; total 37 kilowatts = 
49.7 electrical horsepower. 
total brake 
coupling is 

654 + 49.7 = 703.7. 


The mechanical efficiency of the turbine 


Therefore, the 
horsepower at the turbine 


referred to indicated horsepower, there- 
fore, is 
703.7 722 97.0 per cent, 


The observations of temperature and 


29.29 INCHES 


sumed per kw.-hour 1S. 54 19.63 20.6 
Vacuum referred to 30- 
in. barometer 29.00 27.81 26.71 


161 162 | 156 LAT 15S 
530 533 512 52S 530 
25.15 4.05 23.0 PZ .O 1.0 
250 273 270 70 -63 
) 1.63 > 34 23.33 3.4 1.25 

| 
25. 86 241.76 23.71 22.48 21.73 





After the completion of the test at 459 
kilowatts, further tests were made to de 
termine the effect of 
half load. 
Table 2 and the results plotted in Fig. 


vacuum at about 


These tests are presented in 


pressure made during the test were 
plotted on a Mollier heat-entropy diagram, 
as shown in Fig. 4 The diagram here 
used is that presented by Thomas in his 


paper, “The Specific Heat of Superheated 


‘ FABLE 3 
_ After From 
rhrottle Initial 
and Be- Before Before Before to Final 
Steam in) fore Ist 2d Ex- 3d Ex- | 5th Ex-) Exhaust | Condi- 
Main. Exp’sion) pansion. pansion. pansion Nozzle. tions, 
Observed pressure, absolute 212.3 131.3 92.3 10.3 8.3 0.73 
Observed temperature, degrees 
Fahrenheit 550 527 161 374 265 Y2 
Fotal heat at observed condi- 
tions from heat diagram 1289.1 1283.3 1253.5 1220.7 1178.8 1059.1 
Total heat at end of adiabatic 
expansion from initial condi- 
tion to pressure at end of sec- 
tion 1242.7 1247.5 1181.2 1100 1022 VO2 
Heat available from this adia- 
batic expansion 35.8 72.3 120.7 156.8 387.1 
Heat expended in useful work 298 32.8 41.9 119.7 224.2 
Efficiency ratio, per cent 83.7 15.3 $4.7 75.8 7.9 
Reheating factors, per cent. 16.3 4.7 65.3 4.2 2.1 


3. after referring all vacuum readings to a 
30-inch barometer. 

For comparison with reciprocating en- 
vines, it is interesting to derive the me- 
The 


generator efficiency is not given but may 


chanical efficiency of this turbine. 


be assumed as 94 per cent. for this load, 
voltage and frequency. The electrical out- 
put is 459 kilowatts or 615 electrical horse- 
power. Therefore the brake horsepower 
due to the generator load is 


615 + 0.904 = 654. 


Steam,” Vol. 29, Transactions A. S. M. J 
The plotted then joined, 
These lines represent approximately the 
actual expansion of the steam during its 
through the 


points were 


passage 


The line 
of ideal efficiency is an adiabatic and is 


turbine. 


plotted as a horizontal line with constant 
entropy, from the point representing the 
initial condition of the steam as it ar- 
rives before the throttle valve of the tur- 
bine. The quantities involved in cal- 
culating the efficiencies of the various ex- 
pansions are given in Table 3. 
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DETERMINING AVAILABLE ENERGY FOR 
EacH EXPANSION 


The available energy for each expansion 
is determined as follows: The steam is 
assumed to expand adiabatically from the 
conditions noted at the beginning to the 
pressure observed at the end of that ex- 
pansion. Then the heat available in B.t.u. 
from this drop in pressure is equal to the 
difference in the total heat contents of 
the steam at the beginning and the end 
of such an adiabatic expansion. Thus, 
for example, at the beginning of the first 
expansion, the observed conditions are: 
Pressure, 131.3 pounds, absolute ; tempera- 
ture, 527 degrees Fahrenheit. This point 
was plotted on the Mollier diagram and 
an adiabatic drawn to 92.3 pounds, abso- 
lute; which is the pressure at the be- 
ginning of the second expansion. The 
total heat contents per pound of steam 
at the beginning and end of such an 
adiabatic expansion are 1283.3 B.t.u. and 
1247.5 B.t.u., respectively Consequently, 
there are 35.8 B.t.u. available. The ob- 
served conditions at the end of the first 
expansion were 92.3 pounds absolute pres- 
sure and 461 degrees Fahrenheit, cor- 
responding to the total heat contents of 
1253.5 B.t.u. Therefore, the heat actually 
expended by this portion of the turbine 
in useful work was. 


1283.3 — 1253.5 = 20.8 B.t.u. 


per pound of steam passing through the 
machine. 

The efficiency of each expansion is the 
ratio of the heat appearing as useful work 
done by that portion of the turbine under 
consideration to the heat available, as- 
suming adiabatic expansion as described. 
Therefore, the efficiency of the first ex- 
pansion is 

29.8 — 35.8 = 83.7 per cent. 
The results of calculations for other sec- 
tions of the turbine are given in Table 3. 

A second set of calculations were made 
by scaling the mean diameters of the 
blade rows on Fig. 2 and reducing the 
number of rows of blades on the rotor, 
to equivalent rows at the mean velocity 
of the blades in the first expansion. The 
equivalent rows on any given diameter 
are found as follows: Multiply the actual 
number of rows in each section by the 
square of their respective mean diameter 
and divide the product by the square of 
the given diameter. For example, the 
mean diameter of the first expansion is 
0.8 inch in the figure and the mean diam- 
eter of the sixth expansion measures 2.02 
inches; there are to rows in the sixth ex- 
pansion on the rotor; the equivalent num- 
ber of rows at the mean velocity of the 
first expansion is, therefore, 

[10 X (2.02)? + (08)*] = 63.5. 

These calculations are shown in Table 
4, as are also the B.t.u. available and 
the B.t.u. transformed into useful work 
per equivalent row. Fig. 5 represents the 
same results graphically. The drop in 





POWER AND THE ENGINEER. 


absolute pressure, the total héat contents 
and the efficiencies of the various tur- 
bine sections are also plotted in Fig. 4. 

The utility from the standpoint of de- 
sign, of reducing all blading to equivalent 
rows at the velocity of the first stage, has 
often been questioned. However, it il- 
lustrates graphically in an effective man- 
ner the action of the steam inside the 
turbine. 

From Fig. 4 it would seem that the most 
efficient operation is obtained when there 
are about 1.62 B.t.u. available per equiv- 
alent row. Therefore, it. is evident that 
the turbine was designed to operate with 
saturated steam at 200 pounds per square 
inch gage pressure at the throttle and 
28 inches of vacuum at the exhaust. 
Under these conditions, the heat available 
per equivalent row for the whole turbine 
is exactly 1.62 B.t.u. It is also evident 
from Fig. 4 that where the available heat 


2.0 


1.9 


Entropy 
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There is more heat available per pound 
of steam in adiabatic expansion from th¢ 
observed initial to the exhaust condition 
than would be available in adiabatic ex 
pansion of dry saturated steam from th: 
initial to the exhaust pressures. A 
shown in Fig. 5, the work of utilizing 
this extra heat seems to be limited to th: 
second, third and fourth expansions in 
stead of being shared equally by all‘ sec 
tions. 

A careful study of these curves and 
tables shows some remarkable results 
Fig. 4 shows plainly that the expansio: 
of the steam in this turbine does not 
follow any law in which the reheating 
factor is considered constant, such as is 
sometimes assumed in commercial de 
signs and also by some writers on steam 
turbines. According to this set of re- 
sults, the reheating factor which is due 
to friction, leakage, etc., in the blades and 
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FIG. 4. SHOWING EXPANSION ON ENTROPY-HEAT DIAGRAM 
due to the use of superheated steam ex- channels, varies as shown in Table 3 
ceeds 1.62 B.t.u. per equivalent row, the and Fig. 6. These are probably the most 
efficiency is lowered. It would thus ap- interesting and valuable results of the 


pear that each turbine should be designed 
separately for its actual conditions of op- 
eration if it is desired to obtain the heat 
efficiency. 


UNDESIRABLE TO App TO TuRBINE LENGTH 


At first thought, it would seem that 
more rows of blades should be added 
when superheated steam is used. How- 
ever, it is not desirable for mechanical 
reasons to add length to a_ turbine. 
Neither is it apparent that any thermal 
gain would result from adding more rows 
of blades. Recent tests seem to indicate 
that a reduction of the number of rows 
of blades and an increase in the B.t.u. 
given up per row, and consequently an in- 
crease in the velocities, produce not only 
more satisfactory mechanical construction 
but also an increased thermal efficiency at 
the same time. 


whole test and should be carefully studied. 
It is not believed that any other results 
showing this variation of reheating factor 
have been published. 

Fig. 4 also shows that there has been 
considerable throttling at the governor 
valve. Hence the turbine was operated 
much below its most efficient load. Had 
the load been increased until the pres- 
sure at the beginning of the first expan- 
sion became about 200 pounds per square 
inch, absolute, the turbine would probably 
have operated at somewhat higher effi- 
ciency. 

While it is generally believed that the 
blades of the first expansion work at 
fairly high efficiency, the results of this 
test show such remarkably high efficiency 
in this section as to be difficult to ac- 
count for. The blade shapes and angles 


in this section have probably been care- 
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fully designed from theoretical considera- 
tions of the action of the steam since the 
changes from the initial condition can be 
closely approximated. The’ actual expan- 
sion evidently corresponds very closely to 
the assumed expansion. 

It is also possible that the clearances on 
the copper blades used in this section 
were reduced to a running minimum due 
to the greater expansion of the copper 
blades than of the spindle and casing, with 
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ROWS AT THE MEAN VELOCITY OF THE 
FIRST EXPANSION 


the temperature of the steam. This would 
reduce the leakage losses. 

The heat lost in radiation disappears 
from the heat-entropy diagram in the 
same way as heat given up in useful work. 
No attempt was made to measure the 
radiation loss in the test quoted. There- 
fore, the figures given in Fig. 4, as B.t. u. 
expended in useful work, are subject to 
errors to the extent of radiation loss. 
Consideration of this loss would reduce 
the efficiency of the first, second, third 
and fourth expansions and increase the 
efficiency of the low-pressure section. The 
average efficiency for the whole turbine 
would remain the same. This error due 
to radiation is probably very small, as tur- 
bines are usually well lagged with non- 
conducting material and incased in pol- 
ished metal jackets. However, a com- 
plete analysis of a turbine should include 
a determination of this radiation loss. 

The efficiencies of the second, third and 
fourth expansions are very low. It is to 
be regretted that sufficient observations 
were not taken to determine’ definitely 
the state of the steam at the end of the 
third expansion. The general appearance 
of the expansion curve in Fig. 4 would 
seem to indicate that the greatest loss 
in the whole turbine occurs in the third 
expansion. 


Cause oF Low EFFICIENCY 


The question at once arises as to the 
ause of such low efficiencies. It cannot 
be definitely stated to what characteristic 
of the turbine these are due, without hav- 


ing access to the detail designs. How- 


. 
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ever, the following notes suggest some of 
the possible causes. 

In Parsons turbines, especially in those 
of English-design with considerable length 
between bearings, it has been noted that 
the clearances are generally greater in 
the sections corresponding to the third 
and fourth expansions of the turbine 
shown in Fig. 2 than in any other section 


except the last "low-pressure blade rows. 


This is partly due to the following causes: 
The distortion of the casing under heat 
and vacuum, if such occurs, will be a 
maximum at this section. The deflection 
due to the weight or whipping of the 
spindle, which is usually extremely small 
in well designed turbines, will also be a 
maximum at this section. Increase in the 
clearance means increased leakage and de- 
creased efficiency. 

The blade angles in the sections re- 
ferred to may not be correct for the 
steam conditions. Attention has already 
been called to the fact that the turbine 


























TABLE 4. 
EXPANSIONS. 
a 2 3 and 4. | 5 and 6. 
ag ee 4 | 6 | 
Actual rows.. .|22 30 14 10 
Equivalent 
TOWS at Ba 
meter of Ist . 
expansion.. . ie 27.1 { =. 3 
B.t.u. av ail-} 
ee 25.6. i723 130.7 156.8 
B.t.u. expend- | 
ed in useful 
work......./29.8 32.8 41.9 119.7 
B.t.u. avail- | 
able per 
equivalent 
rer 1.625; 2 67) 1.885 1.61 
B.t.u. expend- 
ed in useful 
work per 
equivalent | | 
Gece ebewe 1.351) 1 “ 0.625 | 1.22 
was evidently designed for saturated 


steam conditions. Under these condi- 
tions, the volume of the steam increases 
less rapidly during expansion than when 
superheated steam is used. This increased 
steam volume would produce higher 
velocities than those used in the design 
of the blading. Consequently, increased 
eddying and friction losses would occur in 
the succeeding portions of the turbine. 
These losses would naturally decrease effi- 
ciency. 

A correspondent in the issue of En- 
gineering for March 12, 1909, presents 
some similar results to those given in this 
article. In commenting on the tests, he 
gives as a possible explanation of these 
low efficiencies that owing to some pecul- 
iarity of superheated steam minute parti- 
cles of water may be present in the steam 
during its passage through the third and 
fourth expansions and such would cause 
excessive friction losses. It is believed 
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that water may exist in superheated steam 
under certain 


conditions, such as are 
found in pipe lines where the steam flows 
steadily in one direction. It does not 


seem probable that such would be the 
case where thorough intermixing takes 
place, such as occurs during the passage 
of the steam through the blade channels 
of a turbine. At any rate, the high ef- 
ficiency of the fifth and sixth expansions 
seems to show that the effect of such 
water, if actually present, is very small. 

It is. quite possible that there is ex- 
cessive leakage in the first and second 
balance pistons. A portion of this leakage 
may pass through the equalizing pipes and 
enter the blades at the beginning of the 
third or fifth expansions, respectively. On 
mixing with the steam coming from the 
preceding blade rows, the temperature of 
the mixture and consequently its apparent 
heat contents would probably be increased. 
It is hard to determine this leakage ef- 
fect in a commercial test. 

The efficiency of the fifth and sixth ex- 
pansions comprising the low-pressure sec- 
tions is high and agrees with the results 
of published tests on low-pressure tur- 
bines. This would indicate that the best 
results in steam-turbine operation may 
be expected with the use of low-pressure 
steam. 

It is also interesting to note on Fig. 4 
that the steam remains superheated until 
it reaches the first blade row of the 
sixth expansion. 

In general, the results of this test seem 
to indicate, (a) that the blading of each 


turbine should be separately designed 
for maximum efficiency under its actual 
operating conditions; (b) that the effi- 
ciencies and _ corresponding reheating 
factors vary for each section of the tur- 
bine and follow no regular law; (c) that 
the efficiency of some sections is ca- 
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FIG. 6. VALUE OF REHEATING FACTORS 


pable of improvement; (d) that the low- 
pressure sections are the most efficient 
portions. However, further tests should 
be made in the manner indicated, on other 
turbines, before definite conclusions can 
be drawn regarding the performance of 
turbines in general. 

A thorough discussion and criticism of 
the results given herewith will be wel- 
comed. 
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Plant of the 
Company 


White 


r ower 


By WARREN O. Rocers 


With the development of the White 
steam car, it was found necessary to con- 
struct works for the building of 
this class of automobiles. The site chosen 
is at the of St. Clair and East 
Seventy-ninth streets, Clevcland, O., and 
is adjacent to the Lake Shore railroad, 
which facilitates the handling of raw ma- 
terial and finished products. The plant 
is constructed of brick, with sawtooth de- 
sign of roof, thus making a very light 
factory, owing to the large amount of 
The 


new 


corner 


glass provided in its construction. 
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struction to get in the mechanism of the 
operating parts of the stokers. 

The boilers are set in red pressed brick, 
which gives a very neat appearance, and 
the floor is constructed of cement. The 
smoke flues to the boilers are located in 
the rear, and each boiler is connected in 
the usual manner, the smoke flue running 
the entire length of the boiler settings 
and into the stack, which “is placed at one 
end of the The coal for 
boiler use is handled by hand, there being 
no coal-handling apparatus installed yet, 
althouch an system coal 
conveying will be put in later. The boiler 
pressure carried is 170 pounds per square 
inch. 


be iler room. 


overhead for 


The boilers are equipped with the nec- 


essary water columns, water glasses, 
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to obtain any combination on the steam 
lines between For 
instance, con- 
nected to the 12-inch header by means of 
a U-bend of 6-inch pipe, a stop valve 
being connected to the header and also a 
stop valve next to the boiler, thus pro- 
viding two stop valves for each steam- 
The 12-inch 
over the boiler is connected to a 12-inch 
header in the engine room, from which a 
10-inch pipe extends to the 1500-horse- 
power engine, and a 7-inch pipe to the 
750-horsepower engine. 
fitted with balance throttles of the Schutte 


-ach individual boiler. 
-ach boiler steam drum is 


drum connection. header 


30th engines ari 


& Koerting type, while plain valves ar 
placed in the pipe fittings near the header. 

The two engines are of the Erie City 
Iron Works make, and are fitted with a 

















ric, 


power plant is located in the rear of the 
factory, and is 
walls, having 
steel 


constructed with brick 
a framework of structural 
and a cement roof. 


BoILers 

In the boiler room are located four 
Babcock & Wilcox boilers, each of 300 
horsepower, Tig. 2; each equipped with 
superheaters, which superheat the steam 
to 150 degrees. The boilers are fitted with 
Babcock & Wilcox and 
erated by two steam engines, which are 
located below the flooring, 
ing them 
dust 


stokers are op- 
thus prevent- 
with 
They are also out of the 
way, which prevents damage from break- 
age and accidents which would occur if 
they were placed where a careless fire- 
man might accidentally permit some ob- 


from becoming covered 


or dirt. 


ENGINE ROOM OF 
steam gages and safety valves, but .none 
of the various kinds of damper regulator 
and other safety devices usually found in 
uptodate plants have been installed. The 
W. H. Clements, while 
believing that they are all right, states 
that he pays his firemen to do such work, 


chief engineer, 


and under such arrangements matters are 
progressing very satisfactorily. The feed- 
pipe are 14-inch 
the the 
columns, etc., are also of brass. 


constructed of 
drips 


lines 


brass, and from water 


PIPING 
The piping between the boilers and en- 
gines is of somewhat novel construction. 
A 12-inch header extends across the four 
and _ is overhead 
girders, which prevent excessive vibration. 


boilers supported by 


The pipe connections are arranged so as 


THE WHITE COMPANY'S PLAN 


special design of valve. It will be noticed 
ii big. 1 that the smaller engine has a 
novel feature, inasmuch as the frame and 
both cylinders are connected by studs, the 
object being to prevent excessive expan- 
sion due to the high superheated steam 
On the 750-horse- 
power engine both cylinders are connected 
with frames by eight 3-inch studs, which 
separate the cylinder and frame a distance 
of 10 inches. On the 
engine, the high-pressure cylinder is con- 


used in the cylinders. 


1500-horsepower 


nected to the frame in the same manner, 
but it not 


the case of a low-pressure cylinder, as the 


was considered necessary in 
steam drops sufficiently in temperature to 
eliminate any trouble from expansion. 
The small engine, which has cylinders 
18 and 35 by 30 inches, running at 150 
revolutions per minute, is direct-connecte:! 
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to a 500-kilowatt generator, three-phase, 
6o-cycle. Located between the high- and 
the low-pressure cylinders is the exciter 
set, which is belted to the engine shaft. 
This generator is of 128 amperes capacity, 
voltage 125, runs at 750 revolutions per 
minute, and is of 20 kilowatts capacity. 
The engine 2614 
and 46 by 36 inches,.and is direct-con- 
nected to a three-phase 60-cycle alternator, 
running at 150 revolutions per minute, 


large has_ cylinders 








FIG. 2. BOILER ROOM OF 


and of 1200 kilowatts capacity. 
ternators and exciters are the product of 
the General Electric Company. As in the 
case of the small engine, the exciter is 
placed between the high- and the low- 
pressure cylinders, and is belted to the 
shaft of the erigine. The exciter is of 40 
kilowatts capacity, 300 amperes, 125 volts, 
with a speed of 650 revolutions per min- 
ute. Both fitted with the 
Nugent oiling system and reducing mo- 
tion. 


Both al- 


engines are 


SWITCHBOARD 

The switchboard is located at the rear 
of the engine room, midway between the 
two engines and generators. It is com- 
posed of 16 panels of slate: slabs, divided 
as follows: Two being devoted to the 
generators, two to the exciters, three for 
power circuits, 
on each board. 


there being two circuits 
There are five panels for 
light, on which are placed the indicating 
recording meters, ammeters, voltmeters 
and the ordinary switchboard instruments. 
Owing to lack of space on the rear of the 
switchboard, the field resistance for the 
alternators are placed in the basement, 
ind. those for the exciters on the back 
of the board. 


THE 


POWER AND THE ENGINEER. 


MISCELLANEOUS 
Oil from the engine goes through an 
A B C filter and then passes into a filter 
designed by Chief Engineer Clements and 
shown in Fig. 3. 


The drip pipes from the 


engines deliver the oil to the filter on the 
side, which filters the oil in the usual way. 
The filtered oil from the A B C filter then 
drips into a pipe extending from the top 
of the homemade filter, down to within 
4 inches of the 


bottom. This filter is 
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cloth under each plate and overflows into 


the second from which it 
is drawn off by a small oil pump and de- 
livered to a 4o-gallon oil tank placed on 
the wall of the engine room high above 


the 


compartment, 


engines. In case any obstruction 
should get in the pipe between this 4o- 
gallon oil tank and the engine-lubricating 
system, the oil pump connecting to the 
filter in the can be 


direct to the oiling system and thus main- 


basement connected 
tain the lubrication of the engines while 
the repairs on the overhead piping are 
carried on. 

In the basement is 
and 14 by 


also located a 9g 
18 Snyder-Hughes vacuum 
pump, which is connected by its suction 
pipe to an 8-inch manifold, from which 
separate pipes run to the various depart- 
ments, each pipe being equipped with a 
valve to allow for regulation and cutting 
out. 

In the engine room a 15-ton crane ex- 
tends from one track to the other, which 
permits of handling the heavy parts of the 
engines, when necessary. 

The condensation from the steam head- 
ers and receivers is taken care of by a 
the 
water to the receiving tank and uses it 
over again. 


Squires’ steam trap which returns 
The water in the receiving 
tank from the header drips is, of course, 
not sufficient to supply the boilers with 
water; therefore, water from the city 
main is supplied through a Seagrist water- 
controlling valve, thus keeping a constant 
supply of water in the supply tank for 
boiler-feeding purposes. 





Gas Explosion in Boiler Fumace 


By F. W. Brapy 


An explosion that was not on the pre- 
arranged program for the Fourth of July 
celebration occurred about I p.m. on that 
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FIG. 3. 


made with. a partition in the center, and 
in the first compartment are placed two 
pieces of perforated sheet iron, and under 
At 
the top of the middle partition, between 
the two sections of the filter, is an over- 
flow from the the 
partment. 

The oil as it flows from the A B C filter 
passes down to the pipe in the second 
filter, then rises up through the cheese- 


each is placed a piece of cheesecloth. 


first to second com- 
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date in the natural-gas belt of West 
Virginia. The results are shown in the 


two views, the photographs having been 
It was 
and _il- 
lustrates the special danger that must be 


taken shortly after the explosion. 
a case of being “blowed up” 
guarded against where natural gas is used 
for firing boilers. 

The battery consisted of two 200-horse- 
power Stirling boilers located in the plant 
of the Sherrard mill at 


George paper 
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Wellsburg, W. Va. The boilers were fired 
with natural gas, which is the fuel quite 
generally used in this district. However, 
bituminous-coal prices have slumped so 
much the last two years that some mills 
have changed from natural gas to run-of- 
mine coal at 80 cents per ton. The 
plant had been closed down for about a 
week for making repairs. An inspection 
of the furnaces had been made and no 
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front and breaking off the cast-iron col- 
umn between the two boilers. The feed 
pipes were broken off and some other 
fittings injured, although there was no 
special damage to the boilers. The two 
attendants escaped serious injury from 
the flame and the flying bricks that 
knocked out the windows and made a 
houses quite 
As the ac- 


concussion that was felt in 
a distance from the plant. 








TWO VIEWS SHOWING RESULTS OF GAS EXPLOSION IN BOILER SETTING 


leaks of gas were detected at that time, 
as the workmen had carried lighted 
torches into the furnaces. 

When starting up on the Fourth the 
gas burners at the rear boiler had been 
lighted successfully, but when the torch 
was inserted into the furnace of the front 
boiler a terrific explosion followed im- 
mediately. The entire boiler setting was 
demolished, besides cracking the boiler 


cident happened fortunately when the 
majority of the employees were absent, the 
chance for injury was a minimum. 
The explosion was caused by gas leak- 
ing into the furnace after the inspection 
and repairs had been made. It is quite 
common for derangements to take place 
in the gas pipes and valves in the natural- 
gas country, because much of the erection 
work is done rapidly and the inspection 
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becomes very careless. Several little ex- 
plosions had already occurred in this 
plant, but they had caused no serious 
damage. In other plants smokestacks had 
been cracked by gas explosions and em- 
ployees were burned, while in domestic 
service houses have been blown up and 
the occupants killed. The pressure of the 
gas is 140 pounds in the mains and the 
regulators are supposed to reduce it 
to 8 ounces in the service pipes. But the 
pressure is variable and its presence in 
leaks cannot be detected as readily from 
its odor as can be done with the ill-smell- 
ing manufactured illuminating gas. In 
many of the mills little attention is given 


‘te economy of fuel as the price is low, 


varying from 4 cents to 14 cents per 
thousand feet for factory use, and 25 
cents for domestic use. In many cases 
the factory or mill owns its gas supply 
and is independent of the Tri-State Gas 
Company, which controls most of the 
natural-gas business in northern West 
Virginia, eastern Ohio and western Penn- 
sylvania. They simply “let her go” and 
run the risk, which means a very waste- 
ful practice, and a carelessness of opera- 
tion that causes a frequent loss of prop- 
erty with injury to employees and others. 





Horsepower Employed in Different 
Industries 





G. L. Addenbrooke, in a paper on “The 
Public Supply of Electric Power,” in a 
Cantor lecture delivered before the Royal 
Society of Arts (English), said: 

The horsepower employed in different 
industries varies considerably; for in- 
stance, taking the light class of trades 
such as builders, small mechanics’ shops, 
printers and the large class of jobbing 
trades, the horsepower per man employed 
will be between 4% and Y%. Engineering 
works will usually take from % to I 
horsepower per man. Mines employ on 
an average about 114 horsepower per man, 
varying from less than 1 horsepower per 
man for the smaller classes of mine to 2 
horsepower and even 3 horsepower for 
modern collieries working on a large scale. 
In the textile industries the average ap- 
pears to be about I horsepower per em- 
ployee. In industries where there is much 
grinding, such as milling and cement mak- 
ing, the horsepower is higher, averaging 
5 to 6 horsepower per man, and even more 
in modern plants. Again, in rolling mills 
it may be very high, and in large electric- 
power stations will amount to 200 horse- 
power per man or more. Taking, how- 
ever, the general run of industries in a 
district, the power used will not average 
much over I horsepower per man em- 
ployed; for instance, in London recent 
statistics show it is a little over ™%, horse- 
power, while in the north, where the 
trades are much heavier, it will be double 
or more. 
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A Practical Study of the Chain Grate” 


Results of Recent Observations, by the United States Geological 
Survey, at Certain Plants Where This Type of Stoker Is Used 





The earliest mechanical stoker was of 
the treadmill type, so called because the ar- 
rangement of the grate bars as a travel- 
ing belt resembled the apron of a tread- 
mill. It was patented in England as far 
back as 1841. Improved in details of con- 
struction, this type, under the name chain 
grate, has come into extensive use in this 
country. The coal is fed from a hopper, 
which extends the entire width of the 
grate and has a’plate at the back for reg- 
ulating the depth of the bed of coal, to 
a continuously revolving grate, the top of 
which is made to move from front to 
rear by power applied to the front or 
rear sprocket shaft. As usually installed, 
the surface of the grate is horizontal, but 
occasionally chain grates are given a 
slight incline. Back of the hopper and ex- 
tending over the whole width of the grate 
is a firebrick arch. The length of this 
arch differs in plants equipped by differ- 
ent makers, but the present tendency is to 
lengthen the arch and to proportion its 
length and slope to the grade of coal to 
be used. 

In operation, coal from the hopper be- 
gins to ignite as it passes under the arch 
and the grates carry the burning coal to- 
ward the bridgewall at a rate which per- 
mits complete combustion before the chain 
passes the rear sprocket and the refuse 
falls into the ashpit below. 


*From Bulletin 373, United States Geolog- 
ical Survey. 
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FIG. I. WATER-TUBE BOILER WITH UPTAKE IN REAR 


The majority of the stokers of this type 
are particularly adapted to a free-burning 
coal high in volatile matter, such as is 
mined in the central and western fields, 
and give less satisfaction with the higher 
fixed carbon coking coals of the Ap- 
palachian field. As they can burn the 





FIG. 2. UPTAKE IN FRONT 


poorest grades of noncoking coal with 
complete combustion, they offer a valuable 
means of producing cheap power. At all 
the plants visited where these stokers were 
in use small coal was burned. 


VARIATIONS IN LENGTH OF FIREBRICK 
ARCH 


As has been said, the chief difference 
at present among chain grates, as put in 
by the various makers, is in the length 
of the firebrick arch. In many water- 
tube boilers this arch is made short, and 
the gases of combustion are led to the 
tubes by the shortest path. A furnace and 
boiler with stoker thus set are shown in 
Fig. 1. In this setting the distance of 
travel for the gases from the grates to 
the tube-heating surface, indicated by the 
line B, is reduced to a minimum and the 
average distance from the fire to the first 
cooling surface encountered, A, approaches 
a minimum. 

This type of installation is common in 
the Middle West, where a higher pro- 
portion of chain grates is in use than in 
any other section of the United States, 
but the short arch and the brief travel of 
the gases to the first tube-heating surface 
are features unfavorable to smokeless 
combustion. 

A method of setting designed to 
lengthen the travel of the combustible 
gases from the bed of coal and allow them 
to mix and be completely burned before 
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entering the boiler is shown by Fig. 2. 
Here the type of boiler illustrated by Fig. 
I is baffled so that the uptake is in front; 
the firebrick arch over the grates is no 
longer than in the other furnace, but it 
is supplemented by the bottom baffling 
made of C tile supported by the water 
tubes, so that the least distance from 
grates to tube-heating surface is three 
times as long as in the mounting shown in 
Fig. 1. The bottom baffling, though it 
cannot, on account of its construction, be- 
come, as hot as the ignition arch, has 
slight chilling effect, and there is ample 
opportunity for complete combustion be- 
fore the gases reach the first cooling sur- 
face. ; 

UnpberR TuBULAR BOoILers 


CHAIN GRATE 


Comparatively. few chain-grate stokers 
were found under tubular boilers. An 
example of the usual setting is given in 
Fig. 3. Here, while the ignition arch is 
short and the shell of the has a 
cooling effect, the average distance from 


boiler 


the grates to the beginning of the tube- 
heating surface is so long that smokeless 
combustion can be obtained with ordinary 
care in operation. In the journey from 
the grate to the rear of the boiler the 
cooling effect of the boiler shell, though 
negligible, is much than it is 
often thought to be, inasmuch as the 
area exposed is not more than that of 


not less 


eight or nine tubes. 


DETAIL OF CHAIN-GRATE PLANTS 


In the course of the field investigation 
57 plants were visited, ranging from 300 
to 9600 rated boiler horsepower, at which 
chain installed. The 
used, all small sizes, came from five dif- 
ferent States and the average depth of 
fire in burning them ranged from 4.5 to 
6 inches. The kind of coal and the depth 
of fire are given in Table 1, which inci- 
dentally shows that the chain grate stoker 
has been found to work remarkably well 


were coals 


grates 


with Illinois coals. 
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power developed, the boiler being rated 
on 10 square feet of heating surface per 
horsepower, ranged from 23 to 158, the 
average being 93. The ratio of square 
feet of heating surface to square feet of 
grate surface varied from 33 to 1 to 88 
to I, the average ratio being 50 to 1. 

The hight of the ignition arch at the 
front of the furnace ranged from 0.9 to 
1.1 feet, and the hight above the grate 
at the rear of the arch from 1.3 to 2.2 
feet. In 16 plants out of 46 the forward 
ends of the stokers were some distance 
in front of the boiler. The average hight 
of the ignition arches above the grates 
is given in Table 2. 





August 24, 1909. 


States, the least and average distances 
from grates to tube-heating surface are 
given. 

The average draft measurements at the 
plants were as follows: Average furnace 
draft, 54 plants, 0.19 inch of water; range, 
0.07 to 0.45 inch. Average draft at rear 
of boiler, 40 plants, 0.43 inch of water; 
range, O.II to 0.94 inch. Average draft 
at front tube sheet, four plants, 0.43 inch 
of water; range, 0.25 to 0.61 inch. Aver- 
age draft at base of stack, 24 plants, 0.77 
inch of water, range, 0.26 to 1.30 inch 
These show approximate aver- 
age drafts as follows: Furnace, 0.20 inch 
of water; rear of boiler, 0.45 inch; base 


figures 








TABLE 2. 





= = 
AVERAGE HIGHT OF ARCH AT FRONT AND REAR AT PLANTS 


WITH CHAIN GRATES. 


























AT FRONT OF FURNACE. | AT REAR OF FURNACE. 

Type of Boiler. Number of | Number of 

Average Plants at Average Plants at 

Hight of Which Hight of Which 
Arch. Measured. Arch. Measured. 
. Feet. Feet. ir 
Pe Or a re ee La 6 LZ 6 
Babcock & Wilcox 3 13 1.5 13 
Heine ates | 6 1.6 5 
Stirling aa 0.9 16 1.5 14 
Miscellaneous water-tube 1 3 1.3 3 
Return tubular 1.1 5 2.2 6 
a Br Zari see itees 
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TABLE 1. KIND OF COAL 





OF FIRE AT PLANTS WITH 
CHAIN GRATES. 
Average 
Number] Depth 
of of Fire. 
Kind of Coal. Plants.“ | Inches. 
re eae tre ‘ 21 5 
Sr ea eee re 8 5 
Kentucky....... eer re 8 + 
Ae ne Sb et a 6 5 
PORMSVIVOMIR....... 6.6 ka 6 4.5 
Miscellaneous. ... . En asides 10 6 











eTwo plants burned both Indiana and Illinois 
coal. 











Forty of these plants maintained uni- 
form loads; the remainder had to carry 
variable loads. At 18 per cent. of the 
plants, the stokers were under boiler units 
of 200 horsepower or less and at 69 per 
cent., they were under units of 300 horse- 


power or less. The average boiler horse- 





FIG. 3. 


CHAIN GRATE STOKER 
The 
foot of grate per hour of average heavy 
load ranged from 11.4 to 39 pounds, the 
average being 23.3 pounds. 
Table 3 more 
form some of the particulars recapitulated 


coal, as received, burned per square 


presents in impressive 
It was compiled to show that with 
chain-grate installed under to 
types of boilers (five different makes of 
boilers included 
Miscellaneous”) which were run at about 
their full capacity, at no plant was there 


above. 
stokers 
under 


water-tube are 


any serious emission of smoke, combus- 
tion being practically smokeless. As bear- 
ing on the proper length of travel of the 
for from different 


burning gases coals 





AND RETURN-TUBULAR 




















BOILER 
-of stack, 0.80 inch. 
drop in draft 
inch of water 


These results give a 
through the boiler of 0.25 
and a drop from the boiler 
to the stack of 0.35 inch. 


SUMMARY 

The chain-grate stoker was found in 
plants carrying loads and in 
plants where loads were extremely vari- 
able. With a uniform load and a proper 
setting there should never be any smoke 
with this equipment, but when a variable 
load is carried a faulty method of opera- 
tion may cause the dense 
smoke. In a chain-grate plant having a 
variable load, with the fire carried up to 


uniform 


emission of 
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the water back, a sudden release of load 
will require a reduction of draft. Too 
often the damper is.nearly closed, so that 
the coal on the grate and the fresh coal 
fed to hold the fire are burned with a 
limited air supply, causing the stack to 
smoke badly. 

Plants equipped with the chain grate 
can be made to carry a very variable load 
with good results by changing the thick- 
ness of the fire, the speed of the grate, 
and the position of the damper to suit 
the load. The draft should not be reduced 
below a certain value, which can be de- 
termined for each plant by gradually clos- 
ing the damper and watching the stack. 
In a plant where the maximum variations 
of load are nearly the same, it might be 
necessary to vary only the speed of the 
erate and the position of the damper. The 
damper regulator is often the cause of 
a smoky stack, because it is usually set 
to choke off the entire draft, a condition 
which is never necessary. 
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sometimes happens. When coal is burned 
in this way with a proper setting, it is 
because the fireman finds it the 
way to carry a variable load and have a 
clean stack, demanding less of his atten- 
tion in operation. 

At some plants: the boiler is forced by 
firing considerable coal through the in- 
spection door. Although the desired re- 
sult is accomplished by this practice, the 
plant becomes the equivalent of a hand- 
fired plant and the stack will invariably 
smoke badly. 


easiest 





Charts to Determine Engine and 
Generator Capacities in Direct 
Connected Units 





By N. A. CARLE 





In selecting the size of a direct-con- 
nected engine-driven generating unit for 








TABLE 


3. SUMMARY OF VARIOUS OBSERVATIONS AT PLANTS WITH 


CHAIN GRATES. 























| 
p = | DISTANCE FROM 
e © | GRATES To TUBE 
a 3 > |HEATING SURFACE. 
, E: a | Black 
Num- —— — © | Sieon 
Type of Boiler. Kind of Coal. oe of Inch of | = 2 Per 
|Plants. orien = 3 = a = 
Water. z = Average, a Cent. 
= g Feet. Feet. 
4 = 
|} a0 
Aultman & Taylor.|Illinois, Ohio and 
Pennsylvania. | 7 0.23 19.4 83 5.2 :.2 1.4 
Babcock & Wilcox.|Illinois, Kentuc-} 
cv, Ohio and) 
Pennsylvania. 12 0.21 24.0 5.2 3.3 Pk 
PENNS ois: a thatalee Illinois. 7 0.22 2.2 113 8.4 6.4 6.5 
> ee Illinois, Indiana, 
Kentucky and| } 
Ohio. 18 0.19 | 3.5 94 7.0 1.9 5.4 
Miscellaneous wa-|Indiana, Kentuc-| 
ter-tube. ky and Penn- 
sylvania. | 5 0.20 | 26.2 104 3.3 5.5 7.5 
Return tubular. ..|Illinois, Kentuc- 
ky, Pennsyl- 
vania and In- 
diana. | 8 0.15 24.9 108 | 19.0 14.7 2.8 
| 








«Boiler rated on 10 square feet of heating surface per horsepower. 








Both the speed of a chain grate and 
the slope of the ignition arch are im- 
portant. Too often the grate is run so 
fast that volatile matter is being driven 
from the coal as far back as the center of 
the grate; usually in this case there is 
not only a loss from incomplete com- 
bustion of the gases but also losses from 
unconsumed carbon in the ash and from 
injury to the grate. Live coals in the ash- 
pit will not only warp a grate but gradual- 
ly burn it up. The grate should not be 
run so fast that it will be hot when re- 
entering the furnace. In one plant where 
. high draft was carried, a sloping arch 
was removed, and an arch built parallel 
‘o the grate. With the sloping arch the 
tack smoked, but with the flat arch it 
was entirely clean. 

With chain-grate equipment a plant may 
run very inefficiently if the fire is carried 
mly on the front half of the grate, as 


either direct or alternating current, the 
service for which the unit is to be pro- 
vided is usually known in such terms that 
it can be specified as the kilowatt output 
capacity of the generator. This can be 
reduced to electrical horsepower by multi- 
plying by 1.341, or by to ‘the 
table on page 722 of the April 20 issue. 


reference 


The electrical-horsepower output capacity 
of the generator divided by the generator 
efficiency gives the brake horsepower of 
the engine, and this divided by the engine 
efficiency gives the indicated horsepower 
required in the engine. 

The calculation by successive steps ot 
the size of engine to be selected, starting 
with the volts and amperes necessary for 
the desired electric service, is not compli- 
cated, but it requires several operations 
and includes different variables, 
all of which can be shown in a very con- 
venient form by a graphical presentation. 


several 
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The charts on pages 310 and 311 are 
for alternating-current units for single- 
phase and three-phase circuits of from 
2000 to 2400 volts, delivering a maximum 
output of 300 kilowatts, with variables to 
cover or gas-engine operation. 
These figures are intended to cover the 
ordinary sizes and kinds of units found 
in isolated and supplying 
commercial and municipal lighting and 
power in small towns. 

The chart page 312 is for direct- 
current units to supply circuits of from 
50 to 125 volts and delivering a maximum 
output of 150 kilowatts, with variables to 
cover steam- operation. 
These figures are intended to cover the 
ordinary sizes of exciters and units used 
in small direct-current lighting and power 
plants. 


steam- 


plants those 


on 


Or gas-engine 


EXAMPLES 

(1) The estimated output required of 
a direct-connected engine-driven generat- 
ing unit is 50 kilowatts. What horsepower 
of steam engine will be required if the 
generator efficiency is 95 per cent. and the 
engine ‘efficiency is 95 per cent.? 

Using chart No. 1 starting with 
50 kilowatts, read up to 95 per cent. gen- 
erator efficiency, then across to 95 per 


and 


cent. efficiency, and then down to approxi- 
mately 74 indicated horsepower. 

How many will furnished 
by this outfit if the generator is a 2490- 
volt, three-phase machine, with a power 
factor of 85 per cent.? 

Using chart No. 1 and starting with 
50 kilowatts, read down to &5 per cent. 
power factor, three-phase, then across to 
2400 generator voltage, and then down to 
approximately 14.2 

(2) The estimated service for a direct- 


amperes be 


amperes. 


connected gas engine and alternator out- 
What size 
of generator will be required if the sys- 
tem is to be three-phase and the power 
factor is 85 per cent.? 

Using chart No. 2 and starting with 60 
amperes, read up to 2200 volts, then across 
to &5 per cent. power factor, three-phase, 
and then up to approximately 194 kilo- 
watts. <A 200-kilowatt generator would 
be selected for this service. Reading back, 
it will be found that this generator would 
be capable of furnishing approximately 62 
amperes per phase at 2200 volts, with a 
power factor of 85 per cent. 

If the generator efficiency is taken at 
99 per cent. and the gas-engine mechani- 
cal efficiency at per cent., what will 
be the indicated horsepower of the gas 
eneine? 


fit is 60 amperes at 2200 volts. 


eo 


fo 


Using chart No. 2 and starting with 200 
kilowatts, read up to 99 per cent. effici- 
ency, then across to 75 per cent. engine 
effciency, and then down to 206 indicated 
horsepower. A 300 horsepower gas en- 
gine would be selected for this service. 

(3) The excitation current 
for an alternating-current installation is 
109 amperes at 90 volts. 


estimated 


Assuming the 
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ALTERNATING-CURRENT GENERATORS 


DIRECT-CON NECTED ENGINE-DRIVEN 


FIG. 
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exciter dynamo efficiency to be 90 per 
cent. and the exciter engine efficiency 
05 per cent., what size of engine will be 
required for a direct-connected exciter 
outfit ? 

Using chart No. 3 and starting with 
100 amperes, read across to go volts, then 
up to 90 per cent. generator efficiency, then 
across to 95 per cent. engine efficiency 
and then down to approximately 140 indi- 
cated horsepower. 





Air Receiver Practice 


By FrANK RICHARDS 





Among the practical details of com- 
pressed-air practice, the function of the 
air receiver has perhaps received less than 
its proper share of attention. Recent con- 
sideration of its use in these columns has 
been interesting and profitable and sug- 
gests some further discussion. 

Usually every compressor is provided 
with a receiver or air reservoir, and in- 
variably it is placed quite near the com- 
pressor. I am beginning to ask myself 
why the air receiver is considered such a 
necessary adjunct, why, if used, it is 
located so near the compressor, and some 
other questions implied by these. 

As a reservoir for the storage of the air 
and for the maintenance of the pressure 
when the compressor stops, or when tem- 
porarily the demand for air exceeds the 
capacity of the compressor, it is of little 
account, since usually the total capacity 
of the receiver does not exceed one min- 
ute’s output of the compressor with which 
it is connected. When the air is being 
used as fast as it is compressed, if a sud- 
den of the 
the pressure falls so quickly that it is 
usually too low for efficient 
half a minute or less. The air in long 
pipe lines of ample capacity will, of course, 
extend the time somewhat, but it is al- 
ways found that when the air is used for 
constantly working tools, or other ap- 
paratus, the storage feature is not much 
to be counted on. 


stoppage compressor occurs 


service in 


An experience which came early to the 
first extensive users of compressed air, 
the rockdrill runners, with the 
trouble and delay caused by the freezing 
up of the exhaust passages of the drills. 
This freezing up was ultimately realized, 
as a result not alone of the fall of tem- 
perature of the air as it expanded in do- 
ing work, but was due also to the pres- 
ence of released moisture in the air, which 

isture could be deposited and frozen 
the exhaust 
The freezing temperature alone 
could not make trouble of the kind that 
s actually encountered. If there is no 
e moisture to be deposited and frozen, 
re can be no choking up. This freez- 

up is generally more cheaply and ef- 
‘tively prevented hy the elimination of 


was 


nm 


accumulating masses in 


ssages. 
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the moisture than my maintaining the 
temperature of the air above the freezing 
point. This is not in any way belittling 
the value or importance of air reheating. 
The desirability of having dry compressed 


air is generally realized, and it is com- 
monly understood that the real and most 
important service of the air receiver is 
to give the air an opportunity to drop its 








superfluous moisture before it is delivered 
to its work, it being assumed that the air 
will most accomodatingly do this in the 


receiver, which is, therefore, provided 











FIG. 2 
with a drip cock, from which it is ex- 
pected that the water is to be drawn. Gen- 
erally speaking, it may be said that the 
air which passes through an air receiver 
as ordinarily installed does not emerge in 
a very dry state. 
horizontal air 


In Fig. 1 is shown a 
receiver connected to a 
motor-driven compressor used on one of the 


New York State barge canal contracts. It 
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may be said incidently that, from a me- 
chanical-engineering point of view, every- 
thing connected with this compressed-air 
installation is excellent. The piping and 
all accessories are perfect. Air leakage 
and such troubles are impossible here, and 
the cost of maintenance of the plant is at 
a minimum. 

The the 


air from 


compressor passes 
into the receiver at the side near one 
end, and out at the top, near the other 


end. As the air enters the receiver with 
the heat of the final compression, and as, 
after the receiver once gets as hot as 
the air, there is nothing in the receiver 
to cool the air and.it passes out at about 
the same temperature as when it enters. 
From the location of the inlet and 
let pipes we may well assume that when 
the i the 


are in 


out- 


compressor 1s 
the 
and it would be 


running, entire 


contents of receiver motion, 
rather absurd to assume, 
as correspondents do (page 1064), that the 
air is appreciably cooler at one point of 
the than at With a 


temperature above 300 degrees Fahrenheit, 


receiver another. 
there would be no apparent reason why 
there should be a difference of a single 
degree, or why, so far as temperature 
was concerned, the air might not be taken 
from one part of the receiver as well as 
from any other. 

Nor would it make any difference, so 
far as the deposition of moisture in the 
receiver was concerned, where the outlet 
located, the 
moisture in the air would be carried along 
with it, out of the 
fact that drain 
cock provided at the farther end of this 
receiver, and also while the man in charge 
perfunctorily opens the cock every few 
days there is no water there to be drawn 
off. 

In Fig. 2 is 


was because practically all 


and receiver in any 


case. It is a there is a 


air re- 


ceiver connected to two steam-driven air 


shown a vertical 
compressors at lock 7, on the barge canal, 
The the top of 
ceiver and passes out to the distributing 
pipes near the bottom. There is little 
practical shown by ar- 
that of the horizontal 
receiver connected as in Fig. 1, and if the 


air enters near the re- 


advantage this 


rangement over 


connections were reversed or otherwise 
arranged very little water would accumu- 
late in the receiver in any case. 

That there is moisture in the air, and 
carried along with it when leaving the 
receiver, is evident, as in case the air has 
passed through a quarter of a mile of 
pipe and has become cooled to -normal 
still under full 


sure in the pipes, water will be found; and 


temperature while pres- 
with any suitable opportunity here pro- 
vided for the water to collect, and with 
for drawing it off, 
quantities may be obtained. 

When compressed air is at its highest 
pressure, and at its lowest temperature, its 
capacity for moisture is at the minimum, 
and cold compressed air, which is at the 
point of saturation, would then pass for 


means considerable 
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dry air when expanded to atmospheric 
pressure and reheated. It is for securing 
this desired condition of low tempera- 
ture with high pressure that the after- 
cooler has its value in connection with 
the air receiver. While there is little 
or no deposition of moisture in the air 
receiver as generally used, with only hot 
air passing through it, the case is very 
different if the air is thoroughly cooled 
before the receiver is reached, the re- 
ceiver then becoming a water collector. 

An interesting and uptodate compressor 
plant, the designers of which have given 
evidence of recognizing and appreciating 
the things which are worth while in com- 
pressed-air practice, is that which is being 
installed at High Falls, Ulster county, N. 
Y., for the work of construction. of the 
Rondout siphon in the Catskill extension 
of the New York City water supply. In 
the power house there are ten com- 
pressors, with a combined capacity of 24,- 
000 cubic feet of free air per minute. One 
feature of this plant is the employment 
of aftercoolers for the entire system. For 
each pair of compressors there is the 
usual air receiver. Conveniently near, 
but close to each vertical-air receiver there 
is also a vertical aftercooler, through 
which the air from the compressors must 
first pass and be thoroughly cooled be- 
fore entering the receiver. In this case 
we can fully understand that the air in 
the receivers will be in condition to drop 
its superfluous moisture, and there can be 
little doubt that considerable quantities of 
water will be drawn from those receivers, 
and that the air when it comes to be used 
will be so “dry” that no inconveniences 
will later accompany its use. 

I have to confess, however, that even 
the arrangement of the aftercoolers thus 
combined with and preceding the receivers 
does not promise complete success in 
the drying of the air. In the receivers 
here spoken of there would certainly be 
opportunity for discussion as to the best 
points of location for both inlet and out- 
let, but more than that is required to be 
considered. 

To induce the air to drop.as much of 
its moisture as possible, not only must we 
have the highest pressure and the low- 
est temperature occurring simultaneously, 
but we must also give the air time for 
the completion of the deposition of the 
released moisture. 

I was at one time foreman of a shop 
extensively manufacturing pulleys, shaft- 
ing, hangers, etc., especially pulleys, and I 
introduced a machine for grinding the 
faces of the pulleys instead of turning 
them. Of course the grinder made lots 
of dust which was effectively taken care 
of, so far as the machine was concerned, 
by an exhaust fan which was an integral 
part of the apparatus, but the disposal of 
the dust-laden air was the question. 

It happened that the proprietor of the 
works was often afflicted with novel and 
brilliant ideas, and one of them struck 
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him in this connection. The tall brick 
boiler stack of the works was only a few 
feet from the grinder, and a pipe carry- 
ing the discharge from the fan was led 
into it, sending all the dust up into the 
sky with the smoke. Could anything be 
simpler? Unfortunately many people lived 
in the immediate neighborhood and on the 
first washday the dust was heard from. 
The white clothes on the lines were 
covered with yellow spots of iron rust, 
and the exhaust ginto the stack had to be 
suddenly abandoned. 

We then went through a course of ex- 
perimenting to find some way. of getting 
the dust out of the air so that it would 
not make trouble. The exhaust pipe of 
the fan was only 3 inches in diameter, 
and we made a vertical box a foot square 
and of considerable hight with shelves 
occupying half the area, about a foot 
apart vertically and placed alternately on 
opposite sides of the box so that the air 
could zig-zag back and forth and deposit 
the dust on the shelves, which it didn’t 
do to any extent. The same box was 
tried in a horizontal position with no bet- 
ter results, and other trials, of which these 
may be taken as typical, were no better. 

The ultimate solution was _ simple 
enough. We finally realized that if the 
air moved slowly enough, the dust, or 
most of it, would drop through the air of 
its own weight and settle along the way. 
The air was discharged into one end of a 
horizontal box or chamber 4 feet square, 
and here it dropped the dust so that it 
could be shoveled out at openings pro- 
vided while the air passed out through a 
large opening near the top at the other end 
and was never after heard of. 

The moisture in air, being always 
present, is, we might say, a part of the 
air, and until the point of saturation is 
reached the air remains transparent and 
it is more ready to absorb more mois- 
ture as it finds the opportunity than it 
is to give it off. When its moisture ca- 
pacity is so reduced by changes of pres- 
sure or temperature, especially the latter, 
as to cause it to be oversaturated, then 
the excess of moisture is condensed into 
water and forms a cloud distributed 
through the air, the cloud consisting of 
minute drops or particles of actual water, 
those portions of water being then heavier 
than the air and being sustained, in the air 
just as dust is by friction, and with al- 
ways a tendency to descend through the 
body of air by the action of gravity. Give 
the water in the air sufficient time, and it 
will drop to the bottom of the channel 
where the air flows, when it can be drawn 
off. 

In the air receiver as usually installed, 
even if all the other conditions for drying 
the air are secured, there usually is not 
enough time allowed for the released 
water to drop out. It would seem that 
if the cost of the receiver, the aftercooler 
being assumed, was all put instead into the 
enlargement of sufficient lengths of hori- 
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zontal pipe, thus forming a long hori- 
zontal receiver through which the air 
could flow with the requisite slowness, 
drier air would be delivered. 





Elimination of Oil from Condensed 
Steam 





By Georce H, Gipson 





Oil is usually present in exhaust from 
reciprocating engines and from pumps and 
other apparatus in the steam cylinders of 
which lubricants are employed. Before 
the steam or the water condensed from it 
can be applied to many purposes, this 
oil or grease must be removed. Even 
where the steam is condensed in a jet 
condenser the oil should be removed if 
the tail water of the condenser is to be 
used for boiler feed or other purposes, 
especially if the same water is circulated 
again and again over a cooling tower. 
Where such tail water has been discharged 
into a cooling pond holding four or more 
times the total amount of circulating water 
used per day, it has been found that 
trouble from oil did not become serious, 
but this well serves to show how greatly 
diluted unpurified condensed steam must 
be, if trouble from oil is not to be en- 
countered. Only about one-thirtieth or 
less of the jet-condenser circulating water 
is condensed steam. Where the exhaust 
steam from reciprocating engines con- 
densed in surface condensers is to be used 


_as boiler feed, the removal of the oil is 


imperative, although the condensate other- 
wise is composed only of pure distilled 
water. It is desirable not only to remove 
the oil from the condensate, but also 
to prevent the entrance of oil into the 
surface condensers themselves, since it 
will soon so thickly coat the heat-trans- 
mitting surfaces as greatly to reduce the 
effective capacity of the condenser. 

Similar considerations apply in the case 
of exhaust-steam heating systems, but 
even with greater economical significance. 
If all of the exhaust from reciprocating 
engines is utilized for heating or drying, 
the fuel cost of the power produced be- 
comes very little, and if all the returns 
condensed from the exhaust can be used 
again for boiler feeding, nearly all of the 
expense for feed water is likewise cut off. 
Oil should not be allowed to enter steam- 
piping systems and radiators, as its re- 
moval therefrom is most difficult. It was 
formerly customary to dissolve grease out 
of surface condensers, closed heaters, heat- 
ing coils, etc., by means of a strong solu- 
tion of caustic soda, caustic potash, or lye, 
but modern cylinder lubricants are com- 
posed largely of mineral oils and mineral 
oils are not saponified or otherwise af- 
fected by alkaline bases. 

Closed heaters come under the same 
classification, as regards oil, as surface 
condensers, that is, unless protected by an 
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efficient oil separator the condensate must 
be rejected as unfit for boiler-feed pur- 
poses. 


METHODS FOR REMOVING OIL 


The earliest methods for removing oil 
were probably by allowing condensate to 
stand, and by skimming. A certain por- 
tion of the oil, that is, the part that re- 
mains as free oil, will come to the surface 
because its specific gravity is less than that 
of water and then it can be removed in 
this manner from open hot wells or skim- 
ming tanks. With the high steam pres- 
sures and temperatures now employed this 
method does not prove satisfactory, for 
even after all the free, visible oil has 
been removed, the condensate will still 
have a bluish, opalescent or milky appear- 
ance due to the presence of particles of 
oil in suspension, which condition per- 
sists after days and even weeks. When 
such condensate is brought to a high tem- 
perature in the boiler, however, free oil 
invariably makes its appearance. The ex- 
planation of this is found in the fact that 
the oil is present in the water in an 
emulsified condition, that is, it is sub- 
divided into minute globules, each of 
which appears to be protected by an 
oxidized coating that prevents coalescence 
of the separate particles. Under a high- 
power microscope the globules of oil gan be 
seen and measured. Some are as small as 


I ‘ ee 
even —— inch in diameter. 
100,000 
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The small size of the oil particles and 
their nonadhesive character explain why 
all attempts to remove emulsified oil from 
condensation by means of filters have 
proved futile. To these minute oil par- 
ticles the meshes of any type of feed- 
water filter, even the finest terry cloth, 
are in comparison about as large as the 
trees of the woods are to the birds. Ex- 
periments in the laboratory show that 
these oily particles entirely escape the 
finest experimental filter employed by the 
analytical chemist. In other words, it 
is impossible to strain the oil particles 
from the water by means of the differ- 
ence in size between them and the water 
molecules. It is true, of course, that 
some oil will appear on filter cloths, but 
this is the free oil. When it is considered 
that a 1oo0-horsepower engine will use, 
say, three gallons of oil during six days 
of ten hours each, it will be seen also that 
quite a considerable amount of filtering 
cloth would be required if all the oil were 
»resent in the free state. As a matter of 
practical experience, it is poor engineering 
to depend upon any kind of filter to re- 
move the oil from the water, since the 
emulsified oil escapes the filter. 

It has also been attempted to remove 
o'l from condensate by chemical treatment. 
Some years ago the Detroit Edison Com- 
piny conducted a series of experiments 
with the purpose of finding some com- 
mercially practicable method of removing 


POWER AND THE ENGINEER. 


oil from condensed steam. The only ef- 
fective methods of treating condensate 
containing oil in suspension or emulsion 
discovered were either-to heat the emul- 
sion to a temperature well above 350 de- 
grees Fahrenheit, or to precipitate the oil 
particles with sulphate of alumina, fuller’s 
earth, powdered chalk, or other similar 
coagulent. Cochrane vacuum-oil separators 
were installed in the exhaust lines to the 
surface condensers and the intention was 
to remove the oil from the drips from 
these separators so that all of the con- 
densed exhaust could be returned to the 
boilers. The following conclusions are 
taken from the report of the experiments: 

“With the low water rate of the city of 
Detroit, 2% cents per thousand gallons, 
it is doubtful if the system would be a 
profitable investment, unless, as_ before 
mentioned, it is desired to operate on a 
pure water cycle entirely. The separator 
on exhaust mains should, however, be 
retained in any case, thereby enabling a 
large percentage of condensation to be 
saved irrespective of the drips. With high- 
er water rates for large condensing sys- 
tems, where waste from drips would be 
considerable, it is probable that the system 
could be employed to great advantage, 
both from the standpoint of saving in 
water bills and boiler maintenance.” 

The practical inference from the fore- 
going is that oil particles can be removed 
from exhaust steam successfully only be- 
fore the steam is condensed. The follow- 
ing considerations will make clear why 
this is more feasible than filtration: A 
filter must depend upon differences in size 
in order to secure separation. The oil 
in water is a mechanical mixture, but 
it is of the most intimate nature, so com- 
plete as to appear like a chemical mix- 
ture, the microscopic globules of oil being 
distributed evenly throughout the water 
and remaining in suspension for an in- 
definite time. 

Before the steam is condensed, the 
situation is different, as the oil then exists 
as particles of liquid blown along in a 
current of gas. The oil separator takes 
advantage, not of the size of the oily 
particles, but of their weight, that is, of 
the difference in specific gravity. between 
the oil and the steam. The specific gravity 
of oil as referred to water is about 0.9, 
while that of saturated steam at 212 de- 
grees Fahrenheit, referred to water, is 
about 0.0006. Therefore, a particle of oil 
is around 1500 times as heavy as the 
same volume of steam, and it is a case 
of a light gas carrying heavy particles in 
suspension, as air carries sand in a sand 
blast. When the gas is compelled to 
change the direction of flow suddenly, the 
heavier particles shoot on ahead against 
the obstruction. 

In industries where hot water is re- 
quired for washing, dyeing, etc., it is 
highly economical to use hot condensed 
returns or to heat the water in an open 
heater by means of exhaust steam, but 
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it is absolutely necessary that such steam 
be entirely purified of oil. 

In order to secure satisfactory results 
with an oil separator the engine-cylinder 
oil should be purchased under a rigid 
specification as to flash point, since oil 
which is vaporized or burned into a gas 
by the temperature of the live steam per- 
forms no service -in the cylinder as a 
lubricant, and if it remains as a gas in the 
exhaust cannot afterward be removed. A 
better oil may cost more per gallon, but 
it will generally be found that the final 
cost of a good oil will be less, while the 
loss of power and a damage from friction 
in engines will be greatly reduced. Re- 
cently a chemical company experienced 
some trouble with the cylinder lubricant, 
and upon testing it found that the flash 
point was less than 200 degrees Fahren- 
heit, that is, less than the temperature 
of exhaust steam. The price of this 
oil was 23 cents per gallon, and upon 
substituting a better grade, costing 60 cents 
a gallon, it was found that about only one- 
fourth as much was required in the en- 
gines. 

The following specification for cylinder 
oil is used by a large ice manufacturer and 
may be of service to others: 

High-grade filtered cylinder oil is de- 
sired, 

The oil must be of uniform quality, 
clear and clean and free from foreign 
matter. The flashing point must not be 
below 553 degrees Fahrenheit, and the 
burning point not below 623 degrees Fah- 
renheit. The test will be made in an open 
cup by heating the oil not less than 20 de- 
grees per minute, and applying the test 
flame every 7 degrees, beginning at 539 
degrees. Gravity to be about 24 degrees 
Baumé at 60 degrees Fahrenheit. 

The oil must flow readily at 70 degrees 
Fahrenheit and at 350 degrees Fahrenheit 
the viscosity must not be less than that 
of a pure sugar solution containing 62 
grams of sugar in 100 cubic centimeters 
of the syrup, the viscosity of the sugar 
solution being taken at 80 degrees Fahren- 
heit. 

The viscosity tests will be made upon 
the torsion viscosimeter. 

A sample will be taken at random from 
each shipment upon receipt and tested, 
and the entire shipment will be accepted 
or rejected on the result of this sample. 

In case of rejection, freight both ways 
must be paid by the shipper. 





A new pyrometer for the measurement 
of high temperatures, known as the Féry 
spiral pyrometer, has been brought out. 
The instrument is simple in principle and 
construction. Instead of the heat rays be- 
ing concentrated on a_ thermoelectric 
couple, as in earlier instruments, they are 
focused on a small bimetallic strip made 
of two metals rolled into the form of a 
spiral, which unrolls when heated, owing 
to a difference in their coefficients of ex- 
pansion. 
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ractical Points on the Water Column 


Some Excellent Advice for Boiler Attendants about the Location and 
Care of One of the Most Important Devices in the Plant 





S FY 


The device which shows the water level 
within a steam boiler is equally as im- 
portant as the safety valve and should re- 
the care and attention. In 
stationary work it is usually a fixture 
termed the “water column,” and consists 
mainly of a closed cast-iron cylinder con- 
nected at the top by suitable piping to the 
space of the boiler and at the 
bottom to the water space. At the ex- 
top and bottom of this cylinder 
are openings for glass gage connections, 


ceive same 


steam 
treme 


with a drip-cock connection on the lower 
one. At different levels on the cylinder 
are located for try ° gages, 
usually three in, number, which are almost 
useless adjuncts. in that position on 90 
per cent. of the stationary boilers in op- 
eration, and are of use only when the 
glass gage is out of order. As a 
they are of so little account when at- 
tached to the water column that they are 
never -kept in repair and soon .become 
entirely useless, many times their vents 
being plugged up with small sticks of 
wood driven into them. 

Try gages should be connected directly 
to the boiler, for then they would serve 
as a check on the entire water column; 
as usually connected, to the column itself, 


openings 


rule 


they serve only to check the glass gage with 
the water column, and the water in the 
boiler may be at a different and unsafe 
level. It requires only a slight knowledge 
of mechanics to tap and fit a try gage 
directly to a boiler, and there is no rea- 
son why at least one cannot be run to the 
point of lowest working water level in 
every boiler installation, and two or three 
would be of great assistance to the care- 
ful attendant in preventing dangerous 
water levels. Two tests for safety in 
this respect are as essential as two feed 
lines, two pumps or duplicates in any part 
of the power plant. 


Best Locatity ror A WATER CoLuMN 


In view of the fact that a very large 
per cent. of stationary engineers con- 
sider conditions safe when water can be 
seen in the glass gage, or it can at least 
be blown out at the drip cock, regardless 
of the location of those parts with refer- 
ence to the highest heating surface, it is 
good policy to set the column at a level 
which will bring the lower glass-gage 
connection up to a point not less than 2% 
inches above the very highest surface ex- 
posed to the direct heat of the furnaces. 

Glass gages which show water at a level 
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below exposed heating surfaces are posi- 
tively dangerous in the hands of a major- 
ity of steam-boiler attendants. It is sur- 
prising how many blindly assume safety 
when they can see water. For the same 
reason if it is possible, when installing a 
water column, have the length of the glass 
such that maximum high water will be at 
the extreme top of the glass. The highest 
level permissible is not as readily de- 
and is largely 
the amount. of 
water evaporated and the degree of dirt 
saturation the main factors which 
limit the rise of water level in any boiler, 
although in return-tube locomotives and 
other types having domes, or water-tube 
boilers with auxiliary steam drums, the 
water level nray be carried higher than in 
like features, 
and still deliver dry steam. 


the lowest 


found by experience, but 


termined as 


are 


boilers without these 


PIPING AND CONNECTIONS 

In piping a water column as few turns 
as possible should be made and in every 
turn a tee or cross should be used in 
order to facilitate cleaning. 
While the steam pipe should be as short 


thorough 


and direct as possible, a place for con- 
nection to the boiler should be selected 
which will always insure full boiler pres- 
sure against the steam side of the water 
column, as it requires only 0.036 pound 
pressure to raise water one inch, and it 
is readily seen that only a very slight 
difference in‘ pressure on the sides 
of a water column may serve to cayse a 
dangerous difference between the actual 
water level and that shown. That is one 
of the many conditions in which try gages 
connected directly to the boiler would be 
of great advantage. Steam connection 
should never be made to domes, auxiliary 
drums or pipes leading away from a boil- 
er, but always to the main shell or drum, 
for many times there is a_ slight 
pansion of the steam, under heavy loads, 
after it leaves the main part of the boiler, 
due to too small passages to the dome, 
drum or pipe, and while it may not cause 
a continued fictitious level, it will cause 
undue and fictitious fluctuations upward, 
which may cause the attendant to think 
he has too much water and slow down 
the feed pump. Such a condition is very 
liable to hecome annoying where there are 
water alarms attached to the water 
column, by causing needless blowing of 
the alarm whistle. 

The water connection should be given 


two 


ex- 
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a liberal depth on fire-tube boilers, or 
any boiler having the main part of the 


water in one large body, or any water- 


tube boiler in which conditions noted 
hereafter will warrant. So doing will giv« 
better results when blowing off the 


column by having a greater head of water 
and by taking water below the light dirt 
which floats the surface. On the 
other hand, the connection should not be 
low enough to come into the region of 
heavy dirt at the bottom of the boiler. 
Experience will best determine the exact 
location for best 

In connecting 


near 


results. 

columns to water-tube 
boilers there is the additional necessity 
of guarding getting either the 
steam or the water opening in line with 
the heavy currents which are set up in 
them, especially water currents. 

Pockets in the piping must be avoided, 
for they will collect dirt in the water 
pipes, which will hasten choking up, and 
water in the steam pipe, which will cause 
a continued incorrect water level, which 
is always higher than that in the boiler, 
and may be sufficient to be dangerous, 
especially in boilers of the fire-box type, 
wherein a very slight exposure of the 
crown sheet brings about extreme danger. 

Any part of the water pipe which is in 
the path of the should be 
covered with nonconducting ma- 
terial; it will greatly assist to delay chok- 
ing with hard scale. 


against 


hot gases 
some 


IMPORTANCE OF THE BLOWOFF 

The blowoff of a 
very essential feature 
blow from the lowest 
connection. In many 
is made for blowoff connection at the 
bottom of cast cylinders, but another 
should be connected as stated,. unless, as 
in some types of water-tube boiler, the 
connections are such that the bottom of 
the cast cylinder is the lowest part of 
the entire water column. The lowef con- 
nection of the blowoff will materially as- 
sist in keeping the passages clear be- 
cause of the greatest head of water to 
wash through them. It may be of in- 
terest to know that when the blowoff is 
opened far, the full boiler pressure is di- 
rected toward it, driving water out unless 
the steam passage is closed, and in cases 
where the blowoff is much smaller than 
the steam connection, or has great length 
or numerous turns, there is but little 
aside from the actual head of water h¢ 


water column is a 
and should always 
point in the water 
instances provision 
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ween the point of the blowoff connection 
ind the water level to drive the water out. 
[his may be explained as a back pres- 
sure of the steam against the water, which 
a little study will make clear. Also, a 
little study will make clear how much 
more difficulty will be experienced in 
cleaning the water connection when the 
hblowoff has to raise the obstructing filter 
through a piece of vertical pipe than 
when it comes straight out. 

In regard to valves in the pipe con- 
nections, with the exception of the “freez- 
ing” of the water column when the boil- 
er is out of service, they are unnecessary 
in an ideal installation looked after in a 
careful manner, and in cases of careless- 
ness or a desire to cause an injury to 
the boiler, valves may become sources 
of danger. A valve may be permissible 
in the steam connection to produce forced 
blowing out of the water pipe which may 
have become choked through neglect, but 
a valve should never be placed in the 
water connection except for the purpose 
of “freezing,” as noted, and in every in- 
stance it should be an angle valve in 
full view of the boiler attendant. 


CAUSES OF FAILURES 


Of the numerous failures of the water 
column, the bursting of the glass gage 
is perhaps the most frequent. This failure 
is caused mainly by a breaking of the 
glass near the top, due to the trickling of 
the water of condensation down the in- 
side. The corroding effect is due to the 
great capacity of condensed steam for ab- 
sorption and it will attack anything with 
which it comes in touch to satisfy that 
capacity. .But whatever the cause of a 
broken glass, many times the blowoff 
valve -can readily be opened to draw the 
hot water away from the break, and then 
the valves cutting off the glass gage may 
be shut without danger of the attendant 
being scalded. When trying to insert the 
new glass it is a very aggravating situa- 
tion to find it a trifle too long with no 
glass cutter on hand, but a makeshift can 
be had in a small file, round, square or 
three-cornered. Break a piece off of it, 
insert a broken end at an angle in the 
glass and with one of the sharp corners 
a short piece of the glass may be cut off 
by marking around it as with a regular 
gage-glass cutter. Of course, only a short 
piece can be cut off at a time in this 
manner but enough can be cut to reduce 
any glass, however long, to the required 
length. 

The next most frequent failure of the wa- 
ter column is due to closure of the pipe 
connections. If there is a complete stopping 

f the water pipe, either by a closed valve 

ra deposit of sediment, and there is no 
leakage at any point between the place 

f stoppage and the steam end of the 
‘olumn, it is very evident that the water 
vill stand steady in the glass gage and 

radually rise by condensation from 
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above. This is one of the most dangerous 
conditions of the water column, because 
the attendant is very liable to think the 
feed pumps are running too fast and 
slow them up, especially if the water 
stands without much fluctuation. It would 
be a difficult matter to have a leakage 
which would just balance the incoming 
condensation and hold the water at a con- 
stant level, but the danger would re- 
main almost as great as before, depending 
upon whether the water was above or be- 
low the working level; if it is above, the 
feed pump is liable to be slowed up, 
creating a very dangerous condition to 
bring about low water, while if the 
column shows a level below the regular 
working level, the pumps are liable to 
be increased in speed, even to the ex- 
tent of overflowing the boilers. .In event 
of any considerable leakage, such as 
might occur at the blowoff valve, it fol- 
lows that the water will fall in the column 
with a_ rapidity depending upon the 
amount of leakage and completeness of 
pipe closure; thus the greater the leakage 
at the blowoff valve, or the nearer the pipe 
is entirely closed, the faster the water 
will fall in the water column, and in the 
case of a gradual choking there may be 
a difference in water level between the 
boiler and water column covering a con- 
siderable period, with the ever-present 
danger of the water being raised too high 
within the boilers, which may be suffi- 
cient to cause damage to the engines, 
knocking out a cylinder head or’ causing 
some other break which would permit a 
great rush of steam, with its attending 
danger to the boilers and employees. But 
the condition is one of very delicate 
balance and is not liable to remain very 
long. Any small thing, such as a piece 
of scale lodging in the restricted water 
passage, will destroy the balance and in a 
moment the water may all disappear from 
the water column while there is still an 
ample supply in the boiler. 

As soon ‘as the attendant notices the 
absence of water he may at once “take to 
’ cr he may take what he con- 
siders a safe course and cover his fires; 
but if he is really a good man he will not 
let his column get into such a condition 
and will have try gages run directly to the 
boiler. It is possible this condition is not 
quite as dangerous as those mentioned be- 
fore, for the attendant is more apt to 
notice the entire absence of water in the 
elass before any serious change takes 
place in the boiler-water level. 


the woods,’ 


OTHER CONDITIONS 


Only three other conditions have ever 
come to the writer’s notice to cause the 
water to leave the column and still have 
ample water within the boiler, nor can 
the writer conceive of any others, al- 
though there may be other causes. First, 
a large area of heating surface acting 
on a small body of water will cause it to 
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swell with the steam in it, especially if the 
water is very dirty. If in that condition 
the load is suddenly thrown off the pres- 
sure will rise a little, which will material- 
ly stop the boiling, the heat going to raise 
the water to a temperature for the high- 
er pressure as it increases. This is fre- 
quently the condition in water-tube boil- 
ers and in view of the fact that their 
working water level embraces. a_ very 
limited surface area a great drop in water 
level may occur, it even becoming a real 
case of low water if previously it was 
close to the danger line. 

Second, this same conditions may be 
brought about on boilers which use cold 
feed water by excessively increasing the 
feed on a hard-worked boiler. The drop 
of water level will be made greater by 
throwing in a fresh fire at the same time, 
which has a temporary cooling effect, no 
matter what its previous condition may 
have been. This also may cause real low 
water if it has been close to the danger 
line, but the probability is that before the 
fireman or attendant has time to think 
much about it, the steam will drop a little, 
the water begins to boil again, swell and 
rise in the glass gage as mysteriously as 
it went down. 

The third condition is a very usual one, 
and is due to a dirty condition of the 
water through neglected cleaning, having 
to feed dirty water, or the use of too much 
chemical for scale reduction. In this case 
the attendant will sometimes open the 
biowoff suddenly and, notwithstanding 
that there was plenty of water before, 
none returns. Again, it is sometimes a 
“case for the woods” or covered fires. 
The failure of water to return is caused 
by the plugging of the water passage by 
the sediment which has lodged and 
jammed in it, due to the sudden opening 
of the blowoff. It is always best to open 
the blowoff slowly the first time to avoid 
this occurrence, and then make a second 
opening rapidly, if it is desired to test 
the column for speed in blowing down. 
This trouble is more liable to occur where 
there are many turns in the water pipe 
and restricted passages due to an ac- 
cumulation of hard scale. A leaky blow- 
off valve will hasten this trouble, also, 
for the water slowly flowing through the 
passages soon deposits enough sediment 
completely to stop them up, and many 
times causes continued and untold annoy- 
ance in that way, as well as danger. 

The writer has seen many _ instances 
of this sort of failure of the water column 
and many instances in pipes ‘of feed- 
water and other water systems. It is 
about the only condition wherein a valve 
in the steam connection is of any ser- 
vice when closed, by directing the full 
boiler pressure against the obstructing 
sediment jammed in the water passage. 
Full boiler pressure does not always re- 
lieve the situation, “however, and_ the 
choked condition is made worse rather 
than better. 
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PoUNDING THE Pipes DANGEROUS 


To pound the pipes is a dangerous prac- 
tice, to be considered only as a last re- 
sort where cooling down the boiler would 
entail great loss or damage to property. 
It is good judgment to cool a boiler down 
when the water column becomes in this 
condition, unless there are try gages di- 
rect to the boilers, and in case there are 
more than one boiler with their water- 
column blowoffs connected to a common 
pipe, after the pressure on the boiler in 
trouble has been reduced below that of 
the other boilers by opening its blowoff 
and another on a boiler having full pres- 
sure, many times a few pounds blown 
back will relieve what the full pressure 
blown ahead will not. It is always bet- 
ter to give each column a separate blow- 
off pipe because of greater freedom of 
passages, fewer turns and better ability to 
inspect for leaks in individual columns; 
but in event of connection to a common 
pipe, advantage can be taken of it some- 
times, as stated. 

In the case of a valve in the steam 
connection the dangerous condition is 
when it is closed or so nearly closed that 
it causes the water to rise out of sight 
in the glass gage. In that condition the 
average boiler attendant will take it for 
granted that there is too much water, 
slow down or stop the feed water and 
perhaps blow down the boiler, doing the 
very thing he should not do. If the 
steam pipe is closed only enough to cause 
a slight rise of the water level in the 
glass gage, it will be known by violent 
surging of the water in it; the violence 
depending upon the freedom of the water 
‘passage. In the ideal installation proper- 
ly cared for, wherein the pipe connections 
are Cleaned with a frequency sufficient to 
insure a clear passage through them and 
the water within the boiler is not per- 
mitted to become seriously charged with 
filth, a valve in the steam pipe is a super- 
fluous fixture, but as stated it has some 
benefits which come into use, as we di- 
verge from the perfect care of a boiler 
and its accessories. 

A little attention to the action of the 
water in the glass when blowing down 
many times will locate an approaching 
trouble before it becomes serious, and the 
peculiarities of water columns should be 
studied like those of people. 


PoINTs TO BE REMEMBERED 


The lowest safe water level should be 
determined to within a fraction of an 
inch and marked in plain view on the 
water column or boiler front. The at- 
tendant should make himself perfectly 
familiar with how fast the water drops 
in the glass gage when the blowoff valve 
is opened and how quick is the return 
when the valve is closed. If at any time 
the drop becomes quicker and the re- 
turn slower it indicates that the water 
connection is obstructed, but if the water 
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drops slowly and returns at normal speed 
it indicates a restriction in the blowoff 
pipe, which may be due to scaling up on 
account of a leaky blowoff valve, or the 
valve itself may be out of order. The 
disk may be partly unscrewed from the 
stem, and if the pressure is on the stem 
side of the valve it will take the slack 
up toward the seat, thereby reducing the 
opening. Eventually it will come entirely 
off of the stem, if not fixed, and it may 
cause a dangerous condition to exist by 
not properly closing the blowoff. Some- 
times through neglect the cross passage 
from the cast cylinder to the glass gage 
becomes clogged, which will be in- 
dicated by a slow drop and return of 
the water in the glass when blowing off 
the column. This test may be checked 
by leaving a try gage open when blowing 
off, and if the slow movement of the 
water in the glass is due to a choked 
cross passage, water will appear at the 
try gage before it rises that high in the 
glass. This is a condition which is very 
liable to be brought about by a leaky or 
inoperative drip cock. 

Also, attention should be given to the 
sound made when blowing off. A change 
in it many times will give warning of a 
partial closure of the water connection. 


FLUCTUATIONS IN THE GLAss GAGE 


The fluctuation of the water level in 
the glass gage is a point which is an in- 
teresting and instructive study within it- 
self. Large columns and small or choked 
water connections tend to reduce the 
amplitude of fluctuation while the re- 
verse is true of small columns with large 
and clear water passages. The water 
level will stand quietest on boilers having 
a large body of water in proportion of the 
area of the heating surface, such as the 
old style of two-flue boilers; and the op- 
posite is true of most water-tube boilers. 
Also, heavy loads tend to increase and 
light loads to reduce the amplitude of 
water variation in the glass gage. The 
writer believes this fluctuation or running 
of the water in the glass is a good thing 
if it does not go to excess, and for that 
reason the cast cylinder should be made 
small and the pipe connections large, 
which also will help to avoid choking. 

By attention to the running of the 
water in the glass gage, the attendant 
can tell when the pipe connections are 
becoming choked with sediment, which 
will be indicated by a quieting of the 
water in the glass. Also, it is a good in- 
dicator of the load and will show a 
change, especially an increase, long before 
it is shown by any other means in the 
boiler room, and many times will give 
ample warning to increase the fires be- 
fore there is any fall of pressure. 

In return-tubular, fire-box or any type 
of boiler in which the water consists of 
one body with a large surface area, the 
running of the water in the gage glass 
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is due to the waves which roll from one 
end oi the boiler to the other, and tne 
water within the boiler near the water 
column rises and falls almost in unison 
with that in the column; but in the case 
of water-tube boilers, in which the body 
of water forms loops, a different condi- 
tion exists and the fluctuations inside the 
boiler may be opposite those in the glass 
gage. As a rule the steam from several 
or all the tubes of a water-tube boiler 
is delivered to one passage leading up to 
the steam space and if the water column 
is connected to this passage, the level in 
the glass gage will fall with heavy loads, 
due to the balancing column of water in- 
side the boiler becoming lighter on ac- 
count of the steam filling it, which is a 
principle many engineers will recognize 
in the pumping of deep wells by forcing 
air to considerable depth in them. If 
the water column is connected to the 
opposite end of the water loop, when it 
goes down, the fluctuation or running 
in the glass gage will be in unison with 
that inside the boiler. Should the fluctua- 
tions go to an extreme, causing too 
great a difficulty in determining the actual 
water level or an unreasonable blowing 
of the alarm whistle, they should be re- 
duced in amplitude in boilers of the re- 
turn-tube, fire-box, and other types hav- 
ing large surface area of the water, by 
a large cast cylinder and never by smaller 
or throttled water connections. On most 
water-tube boilers amplitude of fluctua- 
tion can be reduced by connecting the 
water end of the column higher upon 
the boiler more readily than any other 
way. Connecting higher up reduces the 
unbalancing effect of the steam-filled 
water within the boiler and can go to 
any length in that respect, but in no 
event should the water end be connected 
to the boiler above the level of the water 
connection in the cast cylinder. Boilers 
are made in a multitude of shapes and 
types but as far as the water column is 
concerned they may be considered as one 
of the two foregoing classes. 

Is it not safe to say that some time in 
his experience every engineer has been 
misled by a spot on a dirty glass gage, 
believing it to be the water level? Keep 
the pipe connections clean, keep the glass 
gage clean, to avoid error in finding the 
true water level, keep the try gages open 
and ground tight, keep the blowoff valve 
tight, blow off with a frequency that ex- 
perience teaches is reqired to keep any 
particular column clear, and for the sake of 
pride in your work keep all the parts 
bright and clean. 





The seventh annual convention of the 
Colorado Electric Light, Power and Rail- 
way Association will be held at Denver. 
Colo., October 7, 8 and 9, the same week 
of the conventions of the American Street 
and Interurban Railway Association and 
allied organizations. 
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Practical Letters from Practical Men 


Don’t Bother About the Style, but Write Just What You Think, 
Know or Want to Know About Your Work, and Help. Each Other 





WE PAY FOR USEFUL 


A Broken Center Crank 


In Fig. 1 is shown a diagram of a 
broken crank on a 1ox12-inch center-crank 
hoisting engine, also the machinery which 
caused the break. At the left-hand end 
of the crank shaft are two paper fric- 
tions, next to which are two pulleys on 








load is thrown against the friction. This 
allows the flywheel to gain considerable 
energy, and when the load is thrown on 
the engine it has a tendency to stop the 
crank shaft at one end, while the fly- 
wheel tends to turn the shaft at the other 
and twists or breaks it; in this case it 
was the crank. 

This could happen only when the crank 
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FIG. 2. 


THE REPAIK 


the same shaft with the spools. These 
pullevs can be thrown either against the 
friction or against the rub block, by 
means of the eccentric bearing shown in 
the diagram. The flywheel is at the ex- 
treme end of the crank shaft. 

It is often necessary to raise loads 
ranging from five to ten tons already sus- 
pended. The engine is speeded up so that 
it cannot stop on the center, when the 


POSITION OF THE FLYWHEEL, CRANK AND ECCENTRIC 


\FTER 


WAS MADE 


was on either center at the moment the 
load was received by the crank shaft, or 
when the operator had just throttled the 
steam. I disconnected the crank shaft at 
the coupling, and stripped the shaft of 
its half of the coupling and also the ec- 
centric. The crank end of the connecting 
rod was also disconnected and the caps 
taken from the main bearings. <A _ piece 
of iron, 3% inch thick by 2% inches wide, 


IDEAS 


was shrunk on to the broken crank. Then 
the shaft was replaced in the bearings, 
but instead of placing it as it was original- 
ly, we turned it end for end as shown in 
Fig. 2. The flywheel is now where it will 
catch the jar instead of the crank. 

Louis T. Watry. 


Colorado City, Colo. 





Don't Stand in Your Own Light 


1 think the editorial, “Don’t Stand in 
Your Own Light,” in the July 20 num- 
ber, a good one. If you have a sugges- 
tion to make for the improvement. of 
your plant, make it, and if it is not acted 
upon at once make it again and, as long 
as you know you are right, keep on mak- 
ing it until action is taken. 

I have in mind a case where it took 
an engineer two years to convince his 
employers that a certain change would 
save the price of improvement in three 
months, and the amount saved would be 
about one and a half times the engineer's 
salary. The engineer finally got what he 
asked for, and proved that he was right. 
There is no doubt that this man stands 
higher with his employers than if he had 
given up and thought: “Well, if they 
don’t want to save money they can let it 
alone !” 

Sometimes you may make a mistake; 
but have you ever noticed that the man 
who does not make mistakes is the man 
who does not do enough to amount to 
much anyway? If you are the man in 
charge, have you found it best to judge 
your help by the week or month to see 
how they average up? We are not any 
of'us at our best every day. 

If you are one of the assistants, and the 
“old man” comes in looking crosser than 
ever, don't get “sore,” too; try and do 
something to please him; shine up that 
dirty lubricator, or get that pile of sweep- 
ings out of the corner where you have 
been pushing it the past week. ‘ You will 
both feel better over it. 

If vou are the fellow who comes around 
with something to sell, don’t think the en- 
gineer is a “queer sort of a guy” if he 
doesn’t give an order for everything you 
have. If we did this our engines and 
hoilers would look more like Christmas 
trees than anything else. 

W. C. ScHUELER. 

East St. Louis, III. 
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Remedying Air Leakage 





A few months ago, C. B. King, man- 
ager of the London Street Railway Com- 
pany, London, Ont., assisted by R. H. 
Welburn, mechanical superintendent, de- 
cided to dig down into the working of 
the power plant with the idea of locating 
defects by the removal of which the 
present plant could be made more eco- 
nomical. 

It was decided to find the losses of 
pressure of steam in passing through the 
different stages of piping and cylinders to 
the condenser. All instruments used were 
known to be correct. All the engines 
are Armington-Sims piston-valve type, 
with flywheel governors, and in excellent 
running condition. The cylinders and 
valve chests of No. I were rebored, with 
the corresponding work on the piston 
and valves. No. 4 had been running sev- 
eral months without any work being done 
to the valves or pistons. The different dia- 
grams were obtained by connecting the in- 
struments as follows: An indicator was 
placed on the steam pipe immediately 
above the throttle valve. The motion for 
this indicator was direct from the indi- 
cator on the crank end of the high-pres- 
sure cylinder. On the low-pressure cyl- 
inder the indicator was on the head end. 
As the cranks are at 180 degrees, this end 
received the steam that the indicator on 
the high-pressure cylinder accounted for. 
A fourth indicator was connected to the 
low-pressure exhaust pipe, as close to the 
cylinder as possible. This indicator -re- 
ceived its motion direct from the one on 
the low-pressure cylinder. A_ fifth in- 
dicator was placed directly on the con- 
denser where the manufacturer (David- 
son, Brooklyn), had provided an opening 
for the vacuum gage. 

The assistance of a timekeeper assured 
that all diagrams would be taken at one 
time. The absolute line is the one due to 
the barometer on that date. The altitude 
of the locality is 800 feet above sea level. 
There were about 26 sets taken, two for 


each condition of load. <A _ throttling 
calorimeter at the throttle showed 1.7 
per cent. moisture. The boilers are 6 


feet in diameter and 18 feet long, of the 
dry-pipe type. They are very close to 
the engines. There is a 7-inch riser from 
the boiler leading to a to-inch header. 
The condensation from the header is led 
to a trap which discharges into the open 
heater. The pipes leading to the engine 
are 7-inch, connected to the top of the 
header with gate valves. The pipes 
lead down to the engines by bends 
of 4-foot radius. There are no separators. 
All piping is well covered right to the 
steam chests. The clearance on all the 
engines is 9 per cent. for the high-pressure 
cylinders and to per cent. for the low- 
pressure cylinders. The “Davidson” jet 
condenser, with a steam horizontal di- 


rect-acting air pump, takes care of the 
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four engines and is below the engine- 
room floor level. The exhaust pipe, about 
25 feet long, is 12 inches with two elbows 
and one angle valve. The cutoff on the 
high-pressure cylinders is controlled by 
the flywheel governor, that on the low- 
pressure is fixed at 7/16 of the stroke. 
It will be noticed by the steam-pipe 
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The next period is one of considerable 
interest. The release pressure from the 
high-pressure cylinder is 25.6 pounds ab- 
solute; while the initial pressure on the 
low-pressure is 38 pounds, or 13.4 pounds 
more, caused by excessive leakage from 
the high-pressure to the low-pressure cyl- 
inder. Engine No. 4, which had been re- 
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DIAGRAMS FROM LONDON 


diagram that the full boiler pressure, 133.8 
pounds absolute, was realized after cut- 
off; during the period of admission it 
dropped to 124.5 pounds absolute, a drop 
of 9.3 pounds at the throttle, the initial 
pressure on the piston being only 111 
pounds absolute, or a drop of 22.8 pounds. 


STREET RAILWAY COMPANY'S PLANT 


paired, does not show this. The cutoff 
in the low-pressure cylinders is the same 
in both cases. 

The pressure realized on the low-pres- 
sure piston from the condenser was 8.7 
pounds, being a drop of 2.3 pounds from 
that due in the condenser by atmospheric 














August 24, 1909. 


pressure. This 2.3 pounds is lost: through 
the exhaust port, 1.4 pounds and through 
the length of the exhaust pipe, 0.9 pound. 
The effects of clearance are demonstrated 
through the different periods. The lead, 
assisted by compression, has to fill the 
clearance as well as overcome condensa- 
tion and leakage losses in 0.15 of a second. 
The clearance alone is equal to 406 cubic 
inches in the high pressure, probably the 
condensation with the leakage as found 
where engines are well looked after, will 
amount to as much or more than this. The 
lead on the piston stroke shown by the 
pipe diagram on card No. 5 is about 5 
inch and still the drop to initial pressure 
on piston from the boiler pressure is: 22.8 
pounds. The velocity of the steam to sup- 
ply the displacement of the high-pressure 
cvlinder is 3969 per minute, or 66.15 feet 
per This the 
velocity required to fill the displacement 
made by the piston. To this must be add- 
ed leakage, 
All of these are assisted by compression. 
It has been demonstrated that the actual 
quantity is about one-third more than this. 
We therefore have a velocity of 5292 feet 
per minute. If this velocity was constant 
the size of pipes could even be reduced, 
but in this case it is brought to a state of 
rest 400 times per minute, as well as 
brought to its maximum velocity the same 
number of times. 


second. represents only 


clearance and condensation. 


A large receiver close 
to the steam chest is the only solution 


as far as concerns the steam pipe. The 
drop between the throttle and the piston 
can be reduced only by reducing the 


clearance. 

The losses of pressure in the exhaust 
pipe and ports are a large percentage of 
the gain by the condenser. In this case 
the pipes are large, the velocity due to 
piston displacement being 4248 feet per 
minute. The increase of volume due to 
the lowering of pressure has considerable 
to do with preventing the drop of pres- 
sure to the lowest point. Another point 
was to discover why the condenser would 
not maintain the vacuum it originally did 
doing the same work. Naturally the re- 
ply must be “air leakage.” In most cases 
of this kind there is that 
quires a more explicit reply, which comes 


someone re- 


down to “where?” — mee 

the pump was in good condition. The 
exhaust piping and all packed boxes and 
valves were found to be in good condition. 
There was no easy method of closing the 
inlet of the injection pipe. The feed pump 
and its the heater 
were ascertained to be correct as faras air 


connections to open 
leakage was concerned. Then it must be 
This 
pipe, owing to changes and extension of 
buildings, is entirely inaccessible. The tem- 
perature of the condenser relative to the 
vacuum was the only proof. 


with the injection pipe somewhere. 


A thermom- 
eter well was provided with connections 
extending to the center of the condensing 
‘hamber. The results were from 
eral readings: Average 


sev- 
vacuum, 19 


POWER AND THE ENGINEER. 


inches; temperature due to this vacuum, 
165 degrees Fahrenheit; that actually in 
the condenser, 87 Fahrenheit ; 
injection or condensation water, initial, 50 
degrees Fahrenheit; hot well, 96 degrees 
Fahrenheit. It 


degrees 


decided from this 
to leave the old pipe where it was, a new 


was 


one in an accessible course to be put in. 
The trouble is now over. 
J. O. B. Latour. 


Toronto, Ont. 





Water Wrecked Compound Engine 


About a year ago I witnessed the break- 
down of a steam engine under peculiar 
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Elevation 
SHOWING REPAIR TO COMPOUND ENGINE 
circumstances, and as the actual reason 


for this accident was not investigated suf- 
ficiently at the time, it occurred a second 
time with a serious result. The 
engine had cylinders 22 and 34 by 40 
inches, and ran at 100 revolutions per min- 
ute. It had been run for several weeks, 
after having been put in operation, with- 
out giving any trouble. 

One evening while the engineer was 
stopping the engine for the day, knocking 
of water was heard in the low-pressure 
cylinder, the tailrod of which worked the 


more 


32I 
air pump of the condenser. The resulting 
violent as to bend the 
connecting rod and the crank pin. 


shocks were so 

At this time it was assumed that the 
accident, caused by the accumulation of 
water in the low-pressure cylinder, was 
due to the negligence of the engineer in 
not closing the valve of the water-supply 
pipe of the condenser when he stopped the 
engine. As_ the cylinder, 
after closing the steam valve, created a 
greater vacuum than the air pump, the 
water consequently rushed into the con- 
denser and from there through the ex- 
haust pipe into the cylinder, damaging the 
engine as mentioned. 


low-pressure 


After straightening the connecting rod 


and making a new crank pin, the engine 


was again started. 
only about 20 


3ut after having made 
revolutions, water again 
found its way into the low-pressure cyl- 
inder and damaged the engine to a far 
greater extent than the first time. The 
stated that the finger of the 
vacuum meter had already risen to the 
21-inch mark, but quick as lightning fell 
back to zero, and with a cracking sound 


engineer 


the bedplate of the low-pressure cylinder 
The cotter 
connecting the piston rod and crosshead 


broke near the main bearing. 


was sheared off, the connecting rod and 
crank pin were bent again, and the crank 
and bent. The 
firm from which the engine was purchased 
to look 
His investigation showed 


was somewhat twisted 
was notified, and sent 
into the matter. 


the accident to be 


an expert 
due to the insufficient 
distance of the level of the low-pressure 
cylinder from the water level in the tank 
supplying the condenser. In starting the 
engine, the exhaust steam created a vac- 
the 
engine, in 


uum in the condenser, lifting 
from the tank into it. As the 
had but a slow speed, the air 
pump was not capable of discharging all 
the water and it flowed through the ex- 


water 
starting, 
haust pipe into the low-pressure cylinder. 


To avoid a_ similar the 
haust pipe leading from the low-pressure 


occurrence, Cx- 
cylinder to the condenser was replaced by 
a f\-formed section, as shown in the il- 
lustration. Since this change was made 
the engine has been running without giv- 
ing the least trouble. 

Cuarites A. ScHRANZ, 


ico N. J. 


Throttling Steam to the Engine 


There is a 14X22-inch engine in a cer- 
tain engine room, running at 156 revolu- 
tions per minute, and carrying about 35 
The 


boiler pressure is 100 pounds and is cut 


pounds pressure in the steam chest. 
down by a throttling governor. The ques- 
tion is, will the engine run more economi- 
cal at a higher rate of speed than at a 
low speed, when operating with the same 
load ? 
A. A. BLANCHARD. 
Oak Harbor, O. 





A Clutch Repair 


The shaft of a 75-horsepower clutch 
pulley was badly cut, and the grease would 
ooze out at D without lubricating the 
end C. There were several other pulleys 
keyed and rusted to the same shaft, so, re- 
newing the shaft or moving the clutch 
was out of the question. I repaired it in 
the following manner: 
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HOW A CLUTCH WAS REPAIRED 


The removable split sleeve was taken 
from the hub, and after all the old babbitt 
was removed a layer of manila paper was 
wound around it and then replaced in the 
hub B. The collar / was put tight against 
it, and the clutch thrown in so that the 
wooden held everything in 
its place, and by a slight adjustment of the 
screws H IH the sleeve was centered. 

A set screw was removed at i and a 
paper tube, also a ring of putty, put in 
its place for pouring the babbitt. All leaks 
were stopped with putty, and a vent was 
left at C. 
portion of the drawing was filled with bab- 
bitt, the set screw at C was removed and 
a collar was placed at D. The pulley now 
revolves on the when the clutch 
is out, as the sleeve was made secure 
to the shaft by the babbitt. 

CHARLES HAEUSSER. 
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Natural Gas for Fuel 


Some time ago Edward H. Lane took 
exception to my article on “Natural Gas 
for Fuel,” with which I obtained a boiler 
horsepower on 27.05 cubic feet of gas, 
Mr. Lane assuming that my figures must 
be wrong. 
from a carefully kept record of almost 
three years and a daily load of about 1000 
horsepower, I believe they are nearly cor- 
rect. 

Theoretically, it requires about 12 
pounds of air per povnd of combustible 


As my figures were obtained 
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if coal is used, but in practice it is nearer 
24 pounds, and on that basis I accom- 
plished the results stated with natural gas 
and a homemade burner, as explained. 
secause of improper combustion or an 
imperfect air distribution, I attribute the 
failure of most gas burners from an eco- 
nomical standpoint, because their efficiency 
is based upon 966 
misleading. 


3.t.u., which is very 


For Mr. Lane’s information I will re- 
fer him to the very interesting and in- 
structive article by Prof. W. D. Ennis in 
the July 14, 1908, number of Power, on 
the “Heat of Fuels and Efhi- 
ciency,” from which I beg to quote to 
make my point clear: 


Furnace 


“Calculated heat values are not always 
accurate—and the heating value of a fuel 
is the quantity of heat evolved by the 
fuel in uniting with oxygen and the tem- 
perature obtained from the combustion of 
a fuel depends upon its heating value and 
other factors. 

“In present practice, successful combus- 
tion means the evolving of the largest 
quantity of heat and the commingling of 
just sufficient air to furnish the neces- 
sary oxygen for complete burning. 

“Tf the air supply is below the amount 
necessary for complete combustion, it de- 
creases the evolution of heat and lowers 
the resulting temperature, causing a loss. 

“If the air supply is in excess of that 
necessary, loss again occurs.” 

The professor concludes his article by 
saying as to high-furnace temperature, “the 
condition which produces this result is that 
of proper air supply, and since this con- 
dition also leads to minimum loss at the 
stack, adjustment of the 
overwhelming factor in economical com- 
bustion to steam generation.” 


air supply is 


Ennis has described the 
conditions necessary for perfect combus- 


As Professor 


tion so nicely, I only wish to say that the 
results I obtained from vertical 
water-tube boilers, each having 108 fours 
inch tubes, 221 feet long, with 2494 square 
feet 
from 


Were 


of heating surface each, all gases 
the through the 
center of the steam drum to the stack. 
With a furnace temperature of 1600 de- 
grees and a stack temperature just above 
the steam drum of 545 degrees, a uni- 
form furnace temperature was maintained 
with the walls and top of the furnace a 
bright cherry red. The ashpit doors were 


furnace passing 


entirely removed and the damper to each 
boiler was wide open all the time, so the 
stack draft was constant. 

As explained in a former article, if the 
amount of gas burned exceeded 8 ounces 
on the gage attached to each 
burner (a pressure of 4% pounds being 
en the 6-inch main line), an additional 
air supply through a 1/32-inch hole op- 
posite the opening to each burner from an 
air line of Too pounds pressure was blown 
into the furnace along with the gas, which 
would maintain a steady flow of gas and 
air to the furnace and stop the rolling of 


mercury 
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the flames, an impossibility with most gas 
burners and which could be observed 
through the necessary peepholes, the stack 
draft not being sufficient under those con- 
ditions. 

Natural gas was the most economical 
and satisfactory fuel we ever burned, but 
because of the domestic rate being raised 
to 30 cents per feet, an 
industrial rate could not be obtained dur- 
ing the winter from the 


thousand - cubic 


gas company and 
we have burned coal for almost one year. 
We never had any clogging of gas pass- 
ages or burned nozzles while using this 
burner and only had to renew the brick- 
work once in two years. 
W. D. RANNEY. 
Columbus, O. ; 





A Tube Jack 


Supporting new tubes, especially in the 
the of the 
tube has to be overcome, is a tedious task 
on the part of the helper. 


Stirling boiler when weight 


In Fig. 1 is shown a homemade jack 
which holds the tubes in place and serves 
its purpose in every respect.. 
is made from 
shafting, cut I 


The body 
a piece of old 13/16-inch 
inch longer than the diam- 
eter of the drum, with a suitable base hav- 
This 
allows for turning the shaft without its 
the side of 


ing a socket in which the shaft sets. 


running sidewise on the 


drum. 
The 


nut is made from an old end of 
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FIG. 2. JACK IN POSITION 
shafting turned a little larger than the 
diameter of the tube. The bar is rounded 
off to enter the tube easily and serve as 
a guide, while a shoulder is left to sit 
square against the end of the tube. 

The thread is about 8 inches long, cut 
left-handed, which gives the shaft a_ right- 
handed motion in tightening up. 

Under ordinary conditions the jack can 
be operated by hand, otherwise a small 
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pipe wrench is sufficient. It cost less than 
$1 complete, and has saved its cost sev- 
eral times. Fig. 2 shows the jack in posi- 
tion supporting a tube. 
Joun WELLS. 
Ottumwa, Iowa. 





Corliss Engine Detaching Device 


Our two 700-horsepower vertical cross- 
compound Corliss engines, 
running in parallel in the power house 
where I work, used to regulate badly with 
a friction load on, the governor hunting 
up and down. When the load changed 
from heavy to light, the governor would 
go up so high that the engine would make 
six or seven revolutions without a valve 


condensing 


opening. 
The trouble was due to excessive ten- 
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sion on the spring at A, Fig. 1; so much 
so, that the knockoff cams had to be re- 
newed after about two years’ service, and 
a spring would break ‘every once in a 
while. I gave the springs the proper ten- 
sion, and the governors regulate now as 
well as could be expected. 

The detaching through 
which the steam and exahust valves get 
their motion, Fig. 2, made considerable 
noise at each reversal of the wristplates, 
the teeth in block D being the only con- 


mechanisms 


FIG. 2. 


nection to the hook rod B. The handle E 
did not have the clamping effect, when 
thrown into the running position, and had 
to be tied down when running to prevent 
it from becoming detached from the 
hook rod. I removed the cap N, and in- 
serted a liner at T, which was sufficient 
to bring the two halves of the hook L 
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together and clamp the rod B tightly, 
when handle E was thrown into the run- 
ning position. This stopped the noise. 

In the illustration A is the wristplate 
pin, B the hook rod, C the pin which 
throws the locking block D, in and out. 
This locking block is a rectangular piece 
with teeth on the upper edge meshing with 
corresponding teeth in the hook rod. The 
block D is operated by turning the handle 
E sufficient to bring the cam portion of 
the pin C, into contact with the surface G. 
When the motion is continued, the block 
D is forced down and out of mesh with 
the hook rod. The block D is held in its 
unlocked position by the collar H coming 
into frictional contact with the pin J. 
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The spring K tends to throw the block 
into its locked position so that when the 
engineer wishes to lock the block in place, 
he simply throws the handle over, and 
when the hook rod comes into its proper 
position, the teeth in the block engages 
with those in the rod; after this engage- 
ment takes place the motion of the handle 
E is continued, clamping the block and 
hook rod firmly together. The hook L 
is split at Jf so that it is free to clamp 
tightly on the hook rod B; the pin C be- 
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DETACHING MECHANISM 


ing threaded at N, for the purpose of 
bringing the two halves of the hook L 
together. 

There is a slight clearance between the 
block D and the casting L, so that when 
the clamping action takes place, it is on 
the rod B and not on the block D. This 


clamping action is almost sufficient to 
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hold the hook L and hook rod B together 
without the aid of the teeth. Notwith- 
standing this the three teeth give a much 
greater bearing surface than is afforded 
by the single pin sometimes used. 
cam | 


The 
also holds the stock D into con- 
tact with the hook rod B, so it is impos- 
sible for it to back out, and the frictional 
contact of the casting L materially helps 
to hold the rod firmly in place. 
THoMAS SHEEHAN. 
Pittsfield, Mass. 





Efficiency of Boilers and Pumps 





In his letter on page 1165 of the June 
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CURVES 


29 number, Mr. Bement seems surprised 
to learn that the efficiency of a boiler is 
not a constant quantity, but is necessarily 
variable, depending on the rate of driving 
and other He understands the 
facts perfectly, but he desires to give a 
new meaning to the old and well known 
term “efficiency of the boiler,” and at- 
tempts to coin a new term, “efficiency of 
operation,” to represent what has hither- 
to been called by the old name. It is 
to be hoped that no subsequent writer 
will follow his example, which only tends 


things. 


to introduce confusion into the language 
of engineering. 

For the last forty years the term “effi- 
ciency of the boiler” has been used to ex- 
definite idea, and the term has 
been rigidly defined in the reports of the 
boiler committees of the A. S. M. E. in 
1885 and 189, in textbooks, and in the 
catalogs of boiler manufacturers. It would 
be as hopeless now to change its meaning 
as to change the meaning of the terms 
“moment of inertia” and 


press a 


“specific heat,” 
both of which are sometimes objected to 
as illogical. If the term efficiency of a 
boiler is thus to be changed, we would 
have to change the meaning of efficiency 
of a pump, or of any other apparatus. 
The curves show that the efficiency of 
a certain turbine pump varies from o at 
maximum head and no delivery up to 70 
per cent. at a lower head and a delivery of 
1200 gallons per minute, from which point 
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it rapidly falls to o at maximum delivery 
and no head. In like manner, a boiler 
which may have an efficiency of 0 when 
the rate of combustion is sufficient only 
to supply the radiation and chimney loss- 
es, may go to 75 per cent. at a rate of 
driving of 3.5 pounds evaporation per 
square foot of heating surface per hour, 
and fall to 50 per cent. at a rate of Io 
pounds. With these data, what would Mr. 
Bement say was the efficiency of the pump 
and of the boiler? 
WILLIAM KENT. 
Sandusky, O. 





Valves Require Setting 


In regard to Hugh Conway's Buckeye- 
engine diagrams in the August 3 number, 
I should say that they show late admission, 
late compression, late and late 
and unequal cutoff. I should advise Mr. 
Conway advance the 
which operates the main valve, taking dia- 
grams all the time, until the admission 
lines are perpendicular. This will give 
an earlier compression and earlier release. 
Both diagrams show unequal cutoff. 

As Mr. Conway has not designated 
which is the head end, we cannot tell 
whether to lengthen or shorten the valve 
rod connected to the rider valve and shaft 
governor, but if the head end shows the 
longest cutoff he should lengthen the valve 
rod or the corresponding eccentric rod to 
balance up the cutoff. One cannot do 
better than to study the principle of the 
old riding cutoff-valve gear to become 
familiar with the Buckeye engine, which 
has made wonderful improvement in the 
way of design and economy. 


release 


first to eccentric 


As a final 
adjustment Mr. Conway should take hold 
of the shaft-governor weights and block 
them out beyond their running position 
and see if the rider valve admits steam 
through the main valve to the cylinder, 
which it should not do; because with the 
weights out beyond their running posi- 
tion the would be racing. As 
the rider eccentric is attached to the gov- 
ernor wheel it would be necessary to turn 
the governor ahead in the direction the 
engine is to run until the 


engine 


rider valve 
closes the port in the main valve, after 
which fasten the governor wheel to the 
main shaft. 
A. C. WALDRON. 
Lynn, Mass. 


An Exciter Trouble 





In our 


plant we have but one 
alternating-current generator and exciter. 
The exciter had been running a good 


many years without repair, and the com- 
mutator was worn out. In a plant with 
but one unit, repairs must be done in a 
day, so early one morning I started and 
put on a new commutator. 

When the machine was started up, it 
would not generate. I had tested the coils 
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by the telephone-receiver method and they 
all showed up clear with the exception 
of a few. I did everything I could, but 
of no avail. It was 4 o'clock in the after- 
noon, and I was expected to have the 
lights on at 6 o'clock. 

I knew where there was a 220-volt 
shunt-wound motor, and I set it up, but 
of course I could not use 220 volts on a 
110-volt alternating-current field. The 220- 
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EXCITER 


CONNECTIONS 


volt motor was bipolar, so I connected 
the fields in parallel, instead of series, 
as illustrated, and ran the motor at about 
half speed, thereby getting 110 volts. 

The next morning I connected my ex- 
citer up as a motor and it started on the 
spot. The exciter had lost its residual 
magnetism, that’s all. 

A. J. ALTHOUSE. 

Birdsboro, Penn. 





Improvised Ventilation 


Recently it became necessary to reset 
some boilers during the hot weather. The 
proximity of the boilers being repaired 
to those being fired rendered the tem- 
perature so high that the workmen could 


work only with great discomfort. To 


render conditions more tolerable, a venti- 
lating outfit was improvised. 


The outfit 








IMPROVISED) VENTILATION 


consists of an old blower, to the discharge 
of which was connected a long flexible 
canvas tube, made of duck and coated with 
linseed oil to render it air-tight. When in 
use the blower belted to various 
auxiliaries about the station and the air 
directed to the place needed by means 
of the canvas tube. 


was 


C. L. Greer. 
Handley, Tex. 
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An Engine Wreck 


Under the heading “An Engine Wreck,” 
in the July 20 issue, Mr. Carl lays the 
blame on a careless fireman. This may 
be right in this case, but I believe the 
engineer in charge is the one to receive 
the blame. Anyone who has tried to 
regulate the water level in an open heater 
by hand knows it is a difficult proposi- 
tion. 

The real cause of the wreck was in not 
having a drain in the lowest point of the 
exhaust pipe. This drain can be connected 
to a trap if one is in use, or through 
a siphon into the sewer. 

A. B. SUMMERS. 

Lindsborg, Kan. 





Effect of Scale in Boilers 


In a recent issue, F. H. Williams says 
he understands that 1/16 of an inch of 
scale in a boiler will cause a loss of from 
I2 to 15 per cent. in fuel, depending upon 
the character of the scale. He then asks 
what becomes of the corresponding amount 
of heat, whether it is absorbed by the 
boiler setting or is carried off by the es- 
caping gases. In a more recent issue, J. 
L. Bradshaw replies that the greater part 
of the lost heat is absorbed by the boiler 
plates. It would be interesting to take a 
specific case and figure out what would 
happen if such were the fact. 

A 100-horsepower boiler will evaporate 
3450 pounds of water per hour, from and 
at 212 degrees Fahrenheit. In doing so, 
it will utilize 3,331,665 B.t.u. per hour. If 
this amount of heat is taken as a basis, 
instead of the larger amount contained 
in the coal, and if 12 per cent. of it were 
lost, then 399.800 B.t.u. per hour would be 
the amount. of heat to be accounted for. 
It has been stated that the greater part of 
this would be absorbed by the boiler plates. 
Half of it would amount to 199,900 B.t.u. 
ser hour. 

The catalog of a reputable builder gives 
11,500 pounds as the weight of a t1o0- 
horsepower boiler, including shell, tubes 
and braces and built for a working pres- 
sure of 125 pounds. Not more than half 
of the boiler, however, would be coated 
with scale so as to allow its temperature 
to rise above that of the inclosed water 
and steam, so the weight to be considered 
would be not more than 5750 pounds. Such 
a boiler would be built of steel having 
a specific heat of about 0.1165, so it would 
require only 670 B.t.u. to raise the tem- 
perature of the part protected by scale 
one degree Fahrenheit. If, therefore, the 
boiler plates and tubes absorbed 199,900 
B.t.u. per hour, the temperature of the 
overheated parts would rise 

199,900 —- 670 = 208 
degrees per hour. If its temperature were 
352 degrees to start with (which is the 
temperature of steam at 125 pounds gage 
pressure), at the end of the first hour it 
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would be 650 degrees; at the end of the 
second hour, 948 degrees; at the end of 
the third hour, 1246 degrees, and so on 
until the boiler exploded. 

The truth of the matter is that the 
plates of the boiler would absorb a small 
part of the lost heat for a short length of 
time. Their temperature would rise and, 
at the same time, the temperature of the 
escaping gases would rise. The bulk of 
the lost heat would go up the chimney. 

C. W. STEVENS. 

Boston, Mass. 





Circulating Water for Condensers 





It is often necessary to know the 
amount of circulating water being used 
in any particular case; also the amount of 
water to be allowed for in any proposed 
condenser installation. Theoretical cal- 
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CURVE FOR DETERMINING 


culations must largely be relied upon, and 
are so used in practice in determining the 
amount of water required. 

If the conditions of temperature and 
vacuum remain stationary, the amount of 
heat gained by the circulating water must 
equal the heat lost by the steam which is 
condensed. This neglects the slight loss 
through radiation; and the small amount 
of heat taken away by the vacuum pump, 
if the dry vacuum system is used. In 
general any practical case follows very 
closely this equation: 

O (ta — ti) = (H + 32) — ta, 

Q= Pounds of circulating water per 

pound of steam, 

ta = Temperature of discharge water, 

t; = Temperature of injection water, 

H = Total heat in steam above 32 de- 
grees (taken from steam tables). 
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In determining the amount of water 
needed, certain assumptions must be made, 
aside from the steam to be condensed 
and the vacuum to be maintained. These 
assumptions differ with different builders, 
and also according to the particular de- 
sign of condenser. These are the amount 
of surface (which will not be taken tfp 
here), the rise and temperature of the in- 
jection water and the temperature of the 
discharge. The rise, or temperature range, 
depends upon the supply; or if the water 
is used over again, upon the cooling ef- 
fect produced by cooling towers, or other 
methods of water. The usual 
temperature range, if cooling towers are 
used, is from 20 to 30 degrees. In re- 
gard to the temperature of the water leav- 
ing the condenser, different builders 
claim to discharge the condensing water 
at from 15 to within 3 degrees of the tem- 
perature of the steam corresponding to 
the given vacuum. It does not pay, as a 


cooling 
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CIRCULATING WATER 


rule, to try to carry the discharge tem- 
perature too high, and a usual practice 
for best results is to have the discharge 
water 10 degrees below the steam tem- 
perature. 

The accompanying curve is plotted from 
the above equation, considering a 27-inch 
vacuum and the water discharged at 105 
degrees, which is the 
temperature of the steam for a vacuum of 
27 inches. It is sufficiently accurate, how- 
ever, for other temperatures and ordinary 
degrees of vacuum. It is seen from the 
curve that the rise in temperature is the 
determining factor. The temperature at 
which the water is discharged makes very 
little difference; also any other vacuum 
within the range ordinarily carried, 
changes the amount of water required 
very little. 

The variation from the curve is less 


10 ‘degrees below 
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than 2 per cent. for a vacuum as low as 
24 inches, and for discharge temperatures 
from 5 to 20 degrees below the steam 
temperature. 

As an example, assume the conditions 
to be Vacuum, 27 inches; 
discharge temperature, 105 degrees; in- 
jection temperature, 80 degrees (giving 
temperature range of 25 degrees); the 
load, 300 kilowatts, and 20 pounds of 
steam used per kilowatt per hour, which 
gives 6000 pounds of steam per hour to 
be condensed 


as follows: 


Referring to the curve and following 
the dotted line, we see that 41.7 pounds of 
water are necessary per pound of steam, 
or 

41.7 X 6000 


pounds per hour. 


= 250,000 

To change from pounds 
per hour to gallons per minute, divide 
by 500 and we get, 


250,000 
—— = 500 
500 


gallons per minute required. 

The above applies alike to the surface 
and barometric condenser. In a surface 
condenser the quantity of water for a 
given amount of steam, and temperature 
range, depends upon the amount of con- 
densing surface. If the temperature range 
is doubled, the same vacuum can be main- 
tained, even if we had much less surface. 
A. barometric de- 
signed more for the particular conditions 
under which it is to operate; especially 
If the tem- 
lowered we 
could decrease the amount of water some- 


condenser has to be 


the temperature of injection. 
perature of injection were 
what and still maintain the same vacuum. 
But there must be sufficient water to spray, 
or spread out in the condenser in order 
to give the same condensing action. Also 
the quantity must be sufficient to fill the 
tail pipe and have velocity enough to carry 
out the entrained air. This is especially 
true of the “centrifugal” type of barom- 
etric instead of 
ing elevated the barometric hight, with the 
tail pipe discharging into a hotwell, dis- 
charges the of a 
Even though a great 

could 


condenser; which be- 


directly into suction 
centrifugal pump. 
temperature range be secured, 
enough water would have to be used to 
the 


satisfactory operation. 


enable pump to give uniform and 

If too little water is used, the air and 
water may separate in the suction passages 
of the pump and give an intermittent ac- 
tion, as a volume of air and then a gulp 
This 


could be seen by a gage on the discharge 


of water being discharged. action 
of the pump, or better yet by watching 
the ammeter, if the pump should be motor- 
driven. This irregular action may also 
be noticed if the pump is called upon to 
deliver greater than the normal quan- 
tity of water, or if the design is such 
as to create friction in the suction passages 
of the pump. 
L. Corwin. 


Newburgh, N. Y. 
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A Left: Handed Valve 


Engineers will generally agree that it 
is highly unsafe to assume that instruc- 
tions given to subordinates will be cor- 
rectly interpreted and carried out. In many 
cases it seems not to matter how plain 
the instructions are, errors 
bound to creep in, usually where 


and concise 
are 
least expected. 

I was given charge of the power end of 
a brick and tile factory at an early age, 
and although the plant was not of large 
capacity, | felt the responsibility deeply 
and put forth every effort to keep the 
“power coming.” The engine was of 50 
horsepower capacity, running at 310 revo- 
lutions per minute. It was unsuited to the 
work and was a cast-off article from an 
electric-light plant, and was bought for 
Two boilers were in service, 
beth of the horizontal tubular type. One 
was of 60 horsepower and the other of 40 
horsepower capacity. The surplus steam 
was used for drying the product prepara- 


a song. 


tory for burning. These boilers were in- 
stalled together with the feed pump and 
piping as shown in the illustration. The 
valve A controlled the feed to boiler No. 
1 and the valve B to boiler No. 2. The 
boilers were run day and night, as is 
usual in plants of this character. 

For some weeks everything went well, 
but after a time the night fireman was dis- 
charged for going to sleep and allowing 
the drying rooms to cool off. 1 was in- 
formed that a new man sent 
in during a certain afternoon and that I 
should be expected to show him “around,” 
and give him such information as might 
be necessary. Accordingly, at the specified 
time he arrived, and proved to be no less 
than a worthy relative of the superintend- 
ent, a plasterer and bricklayer by trade, 
temporarily out of a job. He brought a 
note from the superintendent, pertaining 
to the items he was to be instructed in 
particularly. Among them the 
spreading of coal, the cleaning of fires, im- 
portance of keeping plenty of water in 
the boilers, what to do in case the feed 
pump should fail, ete. 

This fireman-to-be explained that he 
had never fired much and knew very little 
about a steam plant. Therefore, I set 
out to inform him thoroughly on every 
detail and did not realize until later that 
I was overdoing this part of the pro- 
gram. Beginning at the bottom, the 
evaporation of water into steam, steam 
pressure and use of steam gage, water 
piping, opening and closing of 
valves, action of the feed pump, how the 
steam dried the brick, and a multitude 
of other things too numerous to mention, 
were explained to him. I wished to make 
a good impression with the boss so I 
postponed my supper and stayed with the 
embryonic fireman until after ten o’clock 
that night, leaving him with the water 
glasses full, the fires clean and a good 


would be 


were 


glass, 
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head of steam on. My final instructions 
were for him to call in case anything went 
wrong. 

My home was about a mile and a half 
from the works and on the way I chuckled 
the fact that in seven 
hours | had developed a first-class fire- 
man. I could think of nothing that would 
mar the prospective “first night” for him. 

After a late turned in, but 
hadn't slept long before there was violent 
rapping at the downstairs. I 
answered, only to learn that there was 
trouble at the plant and that the new man 
needed me right away. The messenger 
(the brick-kiln fireman) explained that it 
was impossible to get any water into the 
big boiler and that when he left the glass 
was almost empty and “Joe” was drawing 
the fire. 


to myself over 


supper | 


door 


We made good time going that mile 
and a half, he to kiln of half- 
burned brick, and I to prevent a possible 
When we arrived at 
the yards we met “Joe” looking for us 
in anxious expectancy. He said he hadn’t 


Save a 


boiler explosion. 
























been in for about 20 minutes and had 
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SHOWING LOCATION OF LEFT-HANDED VALVE 
made up his mind not to go back until he 
that everything was safe. Upon 
inquiry it developed that he had pulled 
the fire under the big boiler, but hadn't 
shut its valve at the top. He 
further explained that the little boiler 
was nearly full of water, nothing at all 
being visible in the glass. 


knew 


steam 


Sure enough the water was below the 
glass in the big boiler and the fires were 
out. The>steam 
that the feed pump would barely run, 
although he had a good fire under the 
small boiler. The steam had fallen since 
he had not pinched off the drier and the 
load was too much for one boiler. I ex- 
amined the pump and found it in good 
condition. It would throw as good a 
stream as ever, so I looked farther, and 
behold the valve B, controlling the feed 
to the large boiler, was shut tight and 
jammed so that a good pull on a medium- 
sized pipe wrench was necessary to open 
it. 

Being somewhat vexed at this, I spoke 
my mind freely, after which I listened to 
his argument. It was simply this: “You 


pressure was down so 
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told me yesterday that if I always turned 
a valve to the right I would shut it, 
and if I turned it to the left I would 
open it. Now I have turned that valve to 
the left as far as I can get it with a 
wrench, and yet you say I am wrong.” 

3y noting the position of the valves his 
trouble is at apparent. 


C. R. Moore. 


once 


La Fayette, Ind. 





Graphite for Lubrication 


In the July sixth number is an article 
on “Graphite for Lubrication,” which calls 
for special comment. It seems odd to the 
writer that there can be engineers and 
millwrights who are as yet unfamiliar with 
the many uses that graphite can be put to, 
and how much work and worry the judici- 
ous use of it will save them. I have been 
using graphite for fifteen years: In rol- 
ling-mill work, on shipboard (lake and 
ocean), in refrigerating and cold-storage 
and ice plants, on heavy air compressors 
during the construction of the Chicago 


drainage canal, in gas-engine _ plants, 
around gaskets, tube plates and _ nuts, 
ete., on many kinds of boilers—in fact, 


every piece of machinery I have handled, 
| have always had to use graphite at 
some time or other. While my experience 
has been more with flake graphite than 
with the finely pulverized or amorphous 
form, owing no doubt to the great faith 
I have always had in the flake or pul- 
verized flake, and being a little shy of 
trying the amorphous kind until recently, 


Say a year ago, when I gave the amor- 
phous kind a good trial; and although it 


is almost an impossibility to determine 
whether the flake or the amorphous (if 
used to cool a warm bearing of any size) 
does its work quicker, still my personal 
epinion is that the flake manages to stay 
on the wearing surfaces longer and thus 
accomplishes more in the nature of reduc- 
ing friction than the amorphous form, as 
the latter promptly passes through the 
bearing with the oil, while the flake is 
held and rubbed into the wearing surfaces. 

For 90 per cent. of my work I use the 
powdered or pulverized flake. While I am 
not positive, still I have an idea that the 
amorphous form contains more impurities 
than the flake. In this comment I have 
not included the product known as “Oil- 
dag,” as this is the smoothest graphite 
it has ever been my privilege to test, 
but owing to its high cost at present it 
cannot be used as freely as the commercial 
graphite. As to an air compressor, | 
consider powdered flake graphite superior 
to oil for internal lubrication. Valves will 
not stick, nor will one get an explosion 
in the receiver or pipe lines. A few tea- 
spoonfuls inhaled through the intake is 
all a good-sized compressor needs once 
an hour or so. Another place and time 





August 24, 1909. 


where graphite is practically a safety valve 
is in an ammonia compressor, when test- 
ing out new condensers or additions to 
the high-pressure end of a system where 
300 pounds air pressure must be pumped 
on an old oil-saturated system. The oil 
used previously being ot low cold test 
and not being able to withstand a very 
high temperature, an explosion is a possi- 
bility at any moment, as the oil is liable 
to vaporize and form an explosive mix- 
ture and serious results can easily follow. 
This is avoided by using graphite, and, 
besides, getting better compression, as the 
piston rings are in more intimate contact 
with the cylinder walls and air pressure is 
got up to the top notch sooner. 

find that 
powdered flake graphite will keep the cyl- 
inders, valves, ete., in better shape than 
by using oil alone. 1] 


As to gas-engine work: | 


each of 
my five gas engines to inhale a teaspoonful 


allowed 


of graphite once every three hours during 
a 12-hour run and during three years I 
had no occasion to take the pistons out 
tak- 
ing apart the-hardest-worked of my 100- 
horsepower engines (3-cylinder verticals), 


because of loss of compression. In 


I found the cylinders with a mirror glaze 
on them and the rings neatly polished and 
easily moved in their grooves—no stick- 
ing anywhere. I used 3 pounds of pow- 
dered flake graphite in each crank case 
with ™% barrel of oil. I found I got good 
results and very little wear on the bear- 
ings with splash lubrication. 

I now have a twin-tandem horizontal 
gas engine of 180 horsepower, operating 
an alterating-current generator, which has 
given a amount of 
trouble due to heating of bearings since 
I tock a 
engine is, a 


remarkably large 
its installation three years ago. 
this 
months ago, and so far have overcome the 


position where few 
heating of the piston pins and am gradual- 
ly overcoming the heating of the main 


bearings. The pressure on the piston pins 


is about 1500 pounds per square inch, 
too high for good results. That on the 
main bearing is about 1059 pounds. The 


chain-oiling system is used on the main 
bearings. I mix graphite with Twentieth 
Century gas-engine oil and find that even 
filter will not much of 
the graphite from the oil, and hence I get 
c<ood results. 
at a 


a good remove 
The main bearings operate 
temperature of about 
and attain this temperature in two hours 
after starting. 


155 degrees 


Then, of course, radiation 
equals the production of heat and a sta- 
tionary temperature results. I let this en- 
gine inhale coal oil and powdered flake 
graphite through the intake when running 


and have fine compression. The engine 


starts easily, and the valves never stick.’ 


There is metallic packing between the cyl- 
inders and the rods are like mirrors, and 
| consider graphite my best ally. 

I have mentioned powdered flake graph- 
ite each time, as that is the kind T mostly 
use, from force of habit, probably. I know 
what it will accomplish and don’t know 
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what the other will. I use flake for heavy 
slow-speed bearings (when heated) and 
the powdered flake for high-speed bear- 
ings, and where oil and graphite must be 
fed through the ordinary small oil cups. 
The enormous number of which 
graphite is put nowadays would take a 
long time to record. 


uses to 


1 personally must 
have graphite in my engine room. 
D. L. FAacNnan. 


Cleveland, O. 





Setting Gas-engine Valves 


Mr. Tilden, in his letter in the June 15 
number, seems to think that the gas en- 
gines mentioned by Mr. Abegg and my- 
self were single engines. As for myself, 
i will say that during my six years of 
gas-engine experience on the road, repair- 
ing and erecting, in the shop, the drafting 
room and at the Case School of Applied 
Science, I have yet to note an engine with 
valves set as indicated by Mr. Tilden, and 
I have set valves on engines of from 1'4 
to 600 horsepower, and of many different 
makes. All textbooks on the design of 
the gas engine will give the timing of 
valves as stated by the other writer and 


A 
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GAS-ENGIN®G INDICATOR DIAGRAM 


myself. 
ternal 


By “gas engine,” I mean any in- 


combustion engine, regardless of 


the fuel used. If Mr. Tilden will investi- 
gate a little and examine other engines, 
he will find that it was his engine de- 
signer who had “the peculiar ideas.” 
With cam and valve mo- 
tion, shifting the gears so that the valve 
will open later will certainly result in its 
closing later. 


any certain 


If it is desired to change 
the time of opening without affecting the 
closing, a new must be 
the laid out on any 
engine, very little change can be made in 
the timing. This is the point Mr. Holl- 
man brought out in his letter, evidently 
misunderstood by Mr. Tilden. 

In regard to the opening of the exhaust 
valve before dead center, the accompany- 
ing indicator diagram shows that the pres- 
sure at the end of the expansion stroke 
is from 30 to 59 pounds. 


cam designed. 


Thus, with cam as 


This pressure 
does not drop to atmospheric the instant 


the valve is opened. If it remains closed 


until the dead center, the piston must 
work against this pressure stroke. This 
takes power from the flywheel which 


otherwise would be available for outside 
work. This may be illustrated by means 


Sod 


327 
of the indicator diagram. The line A B 
shows the expansion carried to the end of 
the and D F the greater back 
pressure against the piston during the ex- 
haust 


stroke, 
stroke. If the valve opens before 
the dead center is reached, the pressure 
will drop to within 2 or 3 pounds of 
atmospheric by the end of the expansion 
stroke, and there will be only this pres- 
sure against the returning piston. The - 
greater back pressure during the exhaust 
stroke will easily wipe out the slight gain 
due to the further expansion of the mix- 
ture. 

Now as to a detinition of inertia, the 
Century dictionary, and all books on me- 
chanics detine it as “Inertia is 
that property of matter by virtue of which 
it maintains its 


follows: 


state of 


rest or of uni- 


form rectilinear motion so long as no 
foreign cause changes that state.” 

If the exhaut has curves 
there will be little to oppose the outflow 


of the burnt 


passage 


Cas\ 
mixture. A number of ex- 
perimenters have shown that if the length 
of the exhaust pipe is made about 65 feet, 
there will be a partial vacuum formed in 
the cylinder at the the 


end of exhaust 


stroke. If the inlet valve is opened at the 
same time, air or a fresh mixture will 
rush in and displace a portion of the 


burnt mixture usually left in the clearance 
volume. 

As early as 1894 a Crossley engine was 
operated under these conditions. The in- 
dicator diagram taken with a light spring 
showed a pressure of 2 pounds less than 
atmespheric at the end of the 


stroke. 


exhaust 


\n automobile-engine designer, in a re- 
article, told of 


stroke-cycle engine along these lines. 


cent designing a two- 

He 
hoped in so doing to displace a larger 
proportion of the burnt mixture than in 
the ordinary two-stroke-cycle engine. 

The example cited of an air compressor 
is an altogether different proposition. The 
air is forced into a chamber against pres- 
sure and is not free to expand, while dur- 
ing both the inlet and exhaust strokes of 
a gas engine the gas is flowing from a 
higher to a lower pressure. 

The maximum explosion pressure de- 
pends partly on the compression pressure, 
as Mr. Tilden says, but it is the volume 


eccupied by the gases at the instant the 
flame has passed entirely through the 
mixture, or, as I expressed it, when the 


entire mass is ignited, that determines the 
maximum explosion pressure. The clear- 
ance volume of a gas engine may be de- 
signed to give a high compression pres- 
sure. 

If the spark is retarded so that the 
flame has not passed entirely through the 
mixture by the time the piston starts on 
the power stroke, the maximum explosion 
pressure will not be as high as on an en- 
gine with a lower compression pressure, 
but with the spark properly advanced. 

Louis J. BuscHMAN. 


E. Cleveland, O. 





328 


Saving by Throttling Steam 


In the July 20 issue W. E. Crane says: 
“The question arises, how much superheat 
is there added to the steam, say at a re- 
duction of 20 pounds? Why does steam 
superheat, and all other gases cool by re- 
ducing pressure?” 

The first of these can be answered by 
referring to the steam tables. Suppose 
that before throttling, the pressure is 100 
pounds absolute, and afterward it is 80 
pounds. Then the total heat in a pound of 
steam before throttling is 1181.8 heat units 
(assuming it to be perfectly dry and sat- 
urated). The total heat in a pound of 
dry saturated steam at 80 pounds pres- 
sure is 1177 heat units, which means that 
4.8 heat units are expended in superlieat- 
ing. Taking the specific heat of steam at 
constant pressure as 0.48, which is a fair 
average value, one pound of steam would 
increase in temperature 4.8 + 0.48 or 10 
degrees. That is, by throttling from too 
to 80 pounds absolute, the steam is super- 
heated to degrees. 

Suppose the original pressure were 200 
pounds and final pressure 180 pounds ab- 
solute. The superheat is found by sub- 
tracting 1195.7 from 1198.3 and dividing 
by 0.48, which gives 5.4 degrees. 

If the original pressure were 300 pounds 
and it were reduced to 280 pounds, the 
superheat would be (1200.2 1207.3) + 
0.48 or 4 degrees. 

The answer to question No. 1 is, then, 
that if you throttle dry saturated steam 
so that the pressure is reduced 20 pounds, 
the superheating will vary from two to 
four degrees, according to whether your 
initial pressure is 100 or 300 pounds ab- 
solute. 

I think that Mr. Crane asks the second 
question because he confuses superheating 
with increase of temperature. In super- 
heating by throttling the temperature is 
actually lowered, so that the action of 
steam is not different in this regard from 
that of the (other) gases. This may be 
shown as follows: The steam tables give 
the temperature of saturated steam at 100 
pounds (absolute) pressure as 327.6 de- 
grees Fahrenheit, and at 80 pounds as 
311.8 degrees, a difference of 15.8 degrees. 
The steam at 80 pounds pressure is super- 
heated 10 degrees, as was shown previous- 
ly, and therefore the final temperature is 
321.8 degrees, which is 5.8 degrees lower 
than the initial temperature. If the original 
pressure were 300 pounds, the temperature 
before throttling would be 417.4 degrees, 
and afterward 411 degrees + 4 degrees 
of superheat, or 415 degrees Fahrenheit. 

All the figures used have been obtained 
from the steam tables in an old edition of 
Kent, published in 1808, so that they per- 
haps may disagree a little with more 
modern tables, but they will serve just as 
well to illustrate the principle of the thing. 

H. H. Btrtss. 

Visalio, Cal. 


POWER AND THE ENGINEER. 
An Engine Accident 


In answer to Mr. Shechan’s article on 
an engine accident, Mr. Baker, on page 
1026 of the June 8 number, says that he 
considers the diagram fairly good, only 
the cutoff on the head end of the low- 
pressure side could be made a little 
shorter. Will Mr. Baker please tell us 
if shortening the cutoff on the head end 
of the low-pressure side of a compound 
engine makes any difference in the amount 
of steam used; that is, would one save 
anything by equalizing the cutoff on the 
low-pressure side? 

He also says that the receiver will be 
governed by the load. The engine that 
I am running is governed differently than 
anything I ever saw. It is an 18 and 30 by 
42 cross-compound condensing engine and 
when its load goes off the receiver, pres- 
sure goes up, and vice versa. This engine 
has a 3%-inch high-pressure piston and 
a 4%-inch low-pressure piston, but I don’t 
see how that makes the low-pressure side 
the stronger, as the wristpin, connecting 
rod and crank pin are the same size on 
the low- as on the high-, but then perhaps 
those are built with a large factor for 
safety; if not, I don’t see how we are 
any better off than Mr. Sheehan with his 
small low-pressure piston rod. 

A. W. Griswo rp. 

Adams, Mass. 





Expert Advice 


I*should like to answer A. T. Samuels, 
who has an article in the August 3 issue, 
where he answers my article of June 22. 

Unquestionably a man who has charge 
of a plant, and who is there 365 days in 
the year, knows that plant well, if he is a 
careful engineer and adapted to the place. 
This, however, does not mean that he 
knows that plant so well that he can im- 
prove it. His knowledge is likely to be 
confined to that one plant, and he has not 
by experience in other plants learned what 
can be done to improve his plant. Neither 
has he the opportunity to make the ex- 
tended study and investigation into new 
devices and the applications of old de- 
that the expert 
that he is not as well fitted to suggest and 
improve as a well trained expert. The 
question as to whether or not he is well 
posted on the machinery in the plant of 
which he has charge, has little bearing on 
the matter. The principal point is: Has 
he sufficient experience and a wide enough 
knowledge of all types of plant to adapt 


vices so-called has, so 


various machines or devices to improve 
his plant? 

It is not uncommon to find that the 
men in an individual plant assume that 
everything has been done by them to bring 
the plant up to its best possible condi- 
tion, and it may be fair to assume that 
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so far as their knowledge extends, such is 
true. The expert, however, may, through 
his knowledge of what has been done in 
other plants, be able greatly to improve 
this plant. 

I do not class an expert according to 
Mr. Samuels. An expert in engineering 
work, according to my classification, is 
one who has had experience in many 
plants and under many conditions, and 
knows well what can be gained by com- 
binations and changes, which an expert 
according to Mr. Samuels’ ideas would 
never have the opportunity to gain. A 
man may be exceedingly expert in operat- 
ing a certain type of automobile, but be a 
most dangerous character when operating 
some other type. It is) not always safe 
to take the dictionary classifications as 
applicable to engineering services, and it 
is not always safe to employ every man 
who considers himself as an expert. A 
license law is needed in every State, and 
it is a great misfortune that such does 
not exist in many States. The license law 
is a protection against a poor man being 
put in charge of a good plant, and as- 
sures the plant owner that his engineer 
knows enough about his machinery to run 
it well and keep it in good working order: 
but does not assure the plant owner that 
the engineer is capable of giving him such 
advice as may be necessary about new 
machinery and new devices, which will 
improve materially the operating economy 
of the plant. 

I am glad to see Mr. Samuels’ reply, 
because it expresses very clearly the lack 
of codperation, and willingness to assist 
in all ways, by the operating engineer 
with the consulting engineer, and shows 
te my mind a decided lack of appreciation 
of the opportunities to learn of new things 
and new methods, of which, were it not 
for the consulting engineer, many operat- 
ing engineers would know nothing. This 
is no reflection on the operating engi- 
neer, because he is often too busy keep- 
ing the plant in thorough working order 
to have the opportunity to look into new 
devices and to study new conditions. This, 
however, is the business of the consult- 
ing engineer, and he makes a point to 
learn what has been done in all the plants 
with which he can come in contact, and to 
study the application, the advantages and 
disadvantages of various pieces of ma- 
chinery which are within the range of his 
calling. 

Both the operating engineer and the 
consulting engineer can learn a lot by co- 
Operation, and I do not believe any con- 
sulting engineer would say that he had not 
learned a lot from various operating en- 
ginters, nor do I believe there are any 
broad-minded operating engineers who 
could not say they had learned a lot 
through the advice of consulting engi- 
neers. 

The putting of a plant in the charge of 
an engineering-supervision company is to 
my mind unwise, but I do believe that 
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many plants can be materially assisted 
through the cordial codéperation of con- 
sulting and operating engineers, particular- 
ly those plants of moderate size. In 
large-sized plants, the chief usually has 
an opportunity to make investigations. If 
he does not, it is a grave mistake of the 
owners, and they should take every op- 
portunity to see that he does visit other 
plants and have the opportunity to study 
new devices for their own protection. 

Henry D. JACKSON. 

Boston, Mass. 





Cylinder Lubrication 


Referring to the editorial, “Cylinder 
Lubrication,” in the August 10 number, 
your reference to the value of a separator 
would likely be more quickly compre- 
hended if qualified in some such way as 
this: “If a steam separator were used, 
it would probably dry the steam, before 
entering the cylinder, to such an extent 
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We note particularly that portion of the 
article which reads as follows: “If a 
separator were of no other use it might 
earn its keep in the possible saving of 
oil and cylinder wear.” While this is 
quite true, yet you must admit that a 
good steam separator has many other uses 
than the one you mention. 

D. T. WiLL1AMs VALVE CoMPANY.: 

Cincinnati, O. 


If suggestions are in order, I should 
add one more question, namely: Which 
oil gives the most trouble in the exhaust 
steam, especially when the exhaust is used 
in heating systems and when the condensa- 
tion is used as boiler feed water? 

A. E. MICHEL. 

New York City. 





Improving the Lubrication 


The accompanying drawing shows how 
a troublesome engine was arranged for a 















































IMPROVING 


that a less quantity of 


would be needed.” 
James L. Ropertson & Sons, INc. 
New York City. 


lubricating oil 





We note that you have not touched upon 
that phase of the subject which relates to 
the effects of the oil in the steam after 
it has passed through the engine. Fre- 
quently it is highly important to be able 
to remove the oil from the exhaust so that 
the latter will not foul heating systems 
or surface condensers, and so that the re- 
turns condensed from the steam will be 
suitable for use as boiler feed. The char- 
acter of the lubricant has a very important 
hearing on this subject, since lubricants 
which are gasified by the heat of the steam 
cannot be removed from the steam with 
any degree of success, and removal from 
the condensation is practically impossible. 

Georce H. Gisson. 

New York City. 
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THE LUBRICATION 


better lubrication. This engine had been 
giving trouble by the crank pin running 
hot and melting the babbitt out, which 
had filled up the oil holes AZ. As no oil 
could got from this source, the 
lubrication was dependent upon the wiper 
cup C. The bearing shells at the end G 
had become badly worn, so that the shaft 
had considerable end play. 

We drove out the babbitt at M, and 
took some 14-inch pipe nipples and fitted 
them as shown at D. Then, taking some 
brass tubing from the old gas fixtures 
we made some small leads to carry the oil 
to the recess plates. 


be 


These small brass 
tubes come close into the crank plate, so 
the oil would to the 
cavity and be carried out into the ducts 
intended to oil the crank pin. When the 
engine was started again there was no 


further trouble. 


necessarily flow 


C. R. McGaney. 
Richmond, Va. 
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Changing Centigrade Readings to 
Fahrenheit 


In Power, of July 20, John E. Sweet 
gives a method for converting Centigrade 
readings to Fahrenheit. His method is 
to add 8/1o the reading to reading and, 
then add 32. A method which will cut out 
one addition and make the process that 
much simpler is as follows: Centigrade 
to Fahrenheit—o/s5 (Centigrade reading) 


++ 32 = Fahrenheit; Fahrenheit to Centi- 
grade—s/o (Fahrenheit reading — 32) 
= Centigrade. 


G. A. GLIcK. 


Norwood, Ohio. 





Engine Control 


In a great many plants, in all parts 
of the country, engines are being operated 
under conditions which make good econ- 
omy almost impossible, on account of hav- 
ing a widely fluctuating load, and the 
necessity of keeping a high-boiler pres- 
sure in order to handle the heaviest load, 
which probably only lasts for a few min- 
utes, while the greater part of the time 
the cutoff takes place so early as to ex- 
pand below atmospheric pressure. 

With this condition, the engine is noisy, 
on account of the exhaust valves being 
lifted at the end of each stroke, and the 
economy very low, on account of exces- 
sive cylinder due to the 
wide range of temperature between the 
initial and terminal pressure. 

This is especially true in the case of en- 
gines driving railway generators, rolling 
mills, etc., where the load fluctuates over 
a very wide range, and probably requires 
a cutoff of less than one-fifth stroke, more 
than half of the 

Suppose that a Corliss engine is run- 
ning under these conditions and, in ad- 
dition to the regular cutoff governor, a 
throttling governor is put in the steam 
main. Then set the collar on the cutoff 
governor down so that the cutoff cannot 
take place 


condensation, 


time. 


earlier than, say, one-third 
stroke, and adjust the throttling governor 
so that it remains wide open and just be- 
gins to operate to control the pressure 
when the cutoff governor has reached the 
stop. 

With this arrangement the engine would 
operate in the usual way with full-boiler 
pressure and a variable cutoff at all loads 
above its rated capacity, while on. lighter 
loads the cutoff would never take place 
earlier than one-third stroke, and the 
speed would be controlled by the throt- 
tling governor. In other words, the throt- 
tling governor controls with a fixed cut- 
off at the most economical point on light 
loads, while the regular variable cutoff 
controls at all loads above this point. The 
same arrangement could be applied to any 
of the riding-cutoff engines, using shaft 
governors, by adjusting the stops to al- 
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low the weights to move out only to the 
point which gave the required point of 
cutoff, to give the best economy. 
S. Kirin. 
Harrisburg, Penn. 





Location of Blowoff 





I should not advise a check valve. I! 
have charge of a battery of three return- 
tubular boilers, one equipped with a 2- 
inch pipe, while the other two are equipped 
with 11-inch pipe. : 

Our layout is the same as Mr. Sheehan’s, 
feed our through the 
blowoff pipes. Before I had any experi- 
feeding through the blowoff, I 
thought it was not the proper way, but 
have changed my mind and want to say 
that I fully believe it the most satisfactory 
way to feed a boiler. 

Mr. should see that there is 
plenty of room in the brickwork around 
the blowoff pipes, then fill the space with 


asbestos. 


only we boilers 


ence 


Sheehan 


This asbestos will yield to the 
pipe as the boiler expands and contracts, 
All blowoff valves 
should be opened and closed very slowly. 
The boilers I have charge of are run seven 
days a week, 


and will save trouble. 


twenty-four hours a day. 
Our water is bad. The boilers are blown 
down twelve hours. 
the three blowoff valves, in nearly four 
years, have amounted to about 25 
and not one of the valves leaks a drop. 
M. C. ReyNotps. 


every Repairs for 


cents, 


Carey, Ohio. 





Kerosene in Boilers 


Twenty years ago I was assistant engi- 
neer at the fertilizer works on Barren 
island, N. Y. Water for the boilers was 
taken from a well about 15 feet in diam- 
eter and 6 feet deep, point-driven in the 
center; if the point were driven any deeper 


we would get salt water. When the 
tide was very high we had plenty of water 
(the salt water filtered through the 


sand), and I punched the upper part of 
the pipe with '%-inch holes to facilitate 
pumping. 

IT was. always partial toward kerosene, 
because it was always on hand, required 
no mixing, and was cheap and safe to 
use, if handled intelligently. There were 
ten boilers, six of the cylinder type, 36 
inches in diameter by 36 feet long, and 
four horizontal multitubular boilers, 66 
inches by 16 feet. The boilers scaled so 
badly that a set of tubes would last about 
one year and T was pulling out and putting 
in tubes until I was regarded as an ex- 
pert at it. 

T started using kerosene, but the boilers 
still continued to scale, and the men we 
employed to clean them could not get the 
scale off from between the tubes. 

Finally T took a barrel and sawed it in 
two, making a tub. T then sawed one of 
the boiler tubes off that T took out, put it 
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in the tub and kept it covered with 
kerosene for a whole year, and at the end 
of that period the scale was just as hard 
as ever. I next took a galvanized pail, 
the inside covered with grease, filled the 
pail with boiling water to within 3 inches 
of the top, took a condensed- 
milk can of kerosene oil, put it in the pail, 
took some hot coals out of the fire and 
kept the pail for 
about three hours, with the result that I 
had hardly any kerosene left, but the pail 
was clean as a whistle where the kerosene 
had floated on the surface of the water. 


and then 


boiling continuously 


The lesson I deducted from this was 
that kerosene will neutralize grease or 
oil but the very thing I used it for, 


namely, boiler scale, it would not touch. 

Where an engineer is under the impres- 
sion that the kerosene is doing the work, 
he could probably trace the result to the 
fact that after he started to use kerosene 
he opened his blowoff more frequently. 
The one fact that kerosene stays in the 
boiler, on the water line, ought to con- 
demn it. 

James C. MELLEN. 
Brooklyn, N. Y. 





Pound in an Engine Stopped 





I had an experience once with a pound 
in a 28'4x36-inch slide-valve engine, run- 
per 
minute, with 90 pounds of steam, with a 
very uneven load. 


ning condensing at 85 _ revolutions 


The first time it was just one heavy 
thump. I was immediately all attention, 
but the engine was still turning over and, 
not hearing any pieces fly, I let her run, 
concluding that a wrench or something 
must have fallen on the floor. 

About to days afterward I heard the 
noise again, just once, and came to the 
conclusion it was in the engine. About 
a week later I heard it again and in the 
course of another week twice more. I 
found that it occurred in passing the 
head-end center as near as I could locate 
it. The following Sunday I took the 
cylinder head off and examined every- 
thing, but found nothing wrong. The fol- 
lowing week I heard it more often, on Mon- 
Wednesday 
and the rest of the week from 
On Sunday 
I took the piston and rod out and looked 
everything over very carefully. Monday 
my old friend the pound was still there, 
and acted about the same as the week be- 
fore. I studied the engine that week and 
solved the pound. On the next Sun- 
day I took the head off and put two 
springs in place of one in four places 
at the bottom of the piston, between the 
bull ring and the steam ring, and when I 


day twice, Tuesday not any, 
four times 


two to six times each day. 


‘started Monday the pound had deserted 


me. 

I figured it out that, as the steam car- 
ries the piston along just clear of the 
cylinder, with certain variation of loads 
when the piston was at the end of the 
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stroke, it dropped down on the cylinder 
and caused the pound, and by reinforcing 
the springs it eased it down gently and 
saved the knock. 
JoHN CHAMBERLAIN. 
Chicago, II. 





Iron and Steel Pipe 


In the August 3 issue there is an article 
on iron and = steel pipe by Lewis C. 
Reynolds, of Willard, N. Y. He is quite 
correct in his statement that the greater 
proportion of the pipe today is steel pipe, 


and that steel is very frequently sub- 
stituted for wrought-iron in orders, al- 
though specifications plainly call for 


wrought-iron. | am glad to be able to 
back Mr. Reynolds up in this statement. 

I note, however, that he speaks of cut- 
ting steel pipe and wrought-iron pipe with 
the same dies, and that steel pipe threaded 
with a die which will cut a perfect thread 
on wrought iron is very badly cut up and 
gives a great deal of trouble in threading. 
This is no more than natural, as a die 
which is satisfactory for wrought iron is 
by no means satisfactory for steel. The 
clearance should be very different, and the 
die made for cutting steel. This is found 
to be true quite as much in the ordinary 
tools used in machine work, as in cutting 
threads. It is always advisable to adapt 
your cutting machinery to the material 
which is to be cut. 

Henry D. JAcKsSoNn. 
3oston, Mass. 


‘Dashpot Trouble 


I have frequently experienced dashpot 





troubles with Corliss engines running 
under light loads, which were usually 
caused by insufficient valve lubrication, 


owing to short travel of the valve; also 
by poor vacuum under the plunger, owing 
to short-stroke and the packing not be- 
ing tight. 

This is very often the case with plun- 
gers having leather cups on the bottom as 
the leather hard and = smooth 
and is not tight in the dashpot. When 
the plunger rises, the pressure of air on 
top has to set out the packing before the 


becomes 


vacuum begins to form and allows a 
small amount of air to enter under the 
plunger, which expands and tends to 


destroy what little vacuum is formed. I 
have frequently remedied this defect by 
taking out the leather cup and rubbing 
the sides with sandpaper; then trimming 
the edges of leathers on a bevel at the top 
from the inside, 
of neatsfoot oil, 
pliable. If the 
lowed to get so 


and giving them a dose 
making them soft 
leathers have been al- 
hard and dry that this 
will do no good, I get new ones in as 


and 


soon as possible. I have always received 
good results from using neatsfoot oil in 
dashpots having leather packing. 

W. E. Kina, Jr. 


Memphis, Tenn. 
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Corliss Engines versus Steam 


Turbines 





We have received from its author a 
copy of the following letter, sent by him 
to the General Electric Company. We do 
not wish to open our columns to sales- 
men’s talk and manufacturers’ claims un- 
supported by facts and engineering argu- 
ment, but there is an important engineer- 
ing question involved here, and we shall 
be glad to see the contention of each side 


backed up with real evidence: 


GENERAL ELEcTRIC CoMPANY, 

Schenectady, N. Y. 
Gentlemen: 

On page 161 of the issue cf Power AND 
THE ENGINEER of August 3, 1909, we note 
an advertisement over your name which 
makes some astounding comparisons be- 
tween the “steam consumption of any good 
engine” and the “steam consumption of 
Curtis steam turbines.” Your statement 
is directly contrary to the accumulated 
evidence of years which proves that a 
properly designed and built reciprocating 
engine does not become wasteful of steam 
in from five to ten times the period of 
the nine months shown in the advertise- 
ment; whereas, you can base your claim 
for the performance of the steam turbine 
on no such evidence. 

The fact that the advertisement 
the turbine performance for but nine 
months prompts us to ask why any such 
narrow time limit was set? The curves 
shown are and, our 
curiosity excited, we turned over the page 


shows 


almost humorous 
to see where those curves got to in the 
next nine months. Finding nothing, we beg 
to ask from what data these curves were 
plotted; why the rate of increase in steam 
consumption for the engine is 
the months; why 
months there is practically no 


so great in 
after eight 
further in- 
the 
gine; and if wear is the general cause 


first three 


crease in steam consumption of en- 
of this increase, why does it practically 
stop at the end of nine months ? 

For the purpose of bringing this particu- 
lar instance to a focus, we will assume an 
engine which will approximately 
with the average power-plant conditions 
and fulfil the initial condition shown by 
vour curve. With steam pressure at 125 
pounds gage, one of our Corliss engines 
will develop an indicated horsepower on 


agree 


25 pounds of steam per hour, noncondens- 
ing. That this engine will deteriorate so 
rapidly as to require 38 pounds, as shown 
by your curve, or 54 per cent. more in 
nine months, is a little more than absurd. 
Qn the contrary, we will guarantee that 
it only will the engine show this econ- 
omy after it has been in service a short 
me, but that it will actually maintain 

over a period of at least five years. 

you doubt our 
iis statement or 


sincerity in 
doubt 


making 
the ability of 
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the engine to fulfil the guarantee we will 
go under bond to fulfil it. 

Now as to the performance of the small 
steam turbines, we challenge you to dem- 
onstrate two things under impartial super- 
vision. First, that under the same condi- 


tions they will show a steam economy 
even approximately as good as can be ob- 
tained from one of our engines. Second, 
that over a period of two years or more 
the turbines will retain their initial steam 
We will go further and 


lenge you to demonstrate with any steam 


economy. chal- 
turbine you have ever built in size up to 
kilowatts, and 
service for at least two years, that it can 


2000 which has been in 
produce a kilowatt-hour under the same 
conditions on as little fuel as one of our 
compound engines, no matter how long the 
engine has been in service. 

For several years the engineering world 
has listened to and read articles extolling 
turbines, recommending them 
possible 


steam for 


every set of operating condi- 
tions, and claiming great advantages of 
many kinds the 


nomical reciprocating engine. 


and 
lor 


engine builders have had to accept these 


over reliable eco- 


years 


statements without question, because they 
were led to believe that really the steam 
turbine was vastly superior to the engine, 
if not in reliability and length of life, 
at least in steam economy; and because 
they had no chance to get reliable infor- 
mation on the station performance of the 
steam turbine. 


able and 


There were (and are still) 
straightforward engineers de- 
voting their lives to the development and 
manufacture of reciprocating engines. 
However, just so long as they had reason 
to, believe, or at least no good reason to 
doubt, the impression created as to the ef 
ficiency of the steam turbine, they have 
made no attempt to discredit what they 
thought they recognized as an engineering 
achievement; but we have had statements 
from many reputable engineers which con- 
firm the opinion firmly established in our 
own minds, that over-enthusiastic (to say 
the least) statements have been made as to 
the life, economy and dependability of the 
steam turbine. 

As you are the largest builders of steam 
turbines, we have taken this opportunity 
to ask proof (which cannot be questioned 
by anyone) of We 
cannot accept shop tests for comparison, 


your contentions. 


nor can we find reliable service records of 


steam turbines which equal advertised 
performances; and until these are uni- 
versally obtainable, everyone will have 


good reason to question the extravagant 
statements which have been made in the 
exploitation of the turbine. 
Yours very truly, 
Wisconstn ENGINE ComMPANY, 
Cornetius T. Myers, 


Assistant Treasurer. 


Asso. Mem. A. S. M. E. 
Mem. A. W. W. A. 
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The Water Power Trust 


During the National Irrigation Con- 
gress, which was held in Spokane, Wash., 
during the week August 9, 
considerable agitation was fomented by an 
address by United States Chief Forester 
Gifford 


criticized the policy of 


beginning 


Pinchot, in which he directly 
Richard A. Bal- 
linger, secretary of the interior, in dealing 
with public lands. Mr. Pinchot declared 
that a great water-power trust was being 
formed in the West, and that it is helped 


and not hindered by Mr. Ballinger’s 
methods. 
It is claimed that when Mr. Ballinger 


had released from the reserve into which 
Mr. Roosevelt 
million 


power 


had segregated about one 


acres of land containing water- 


sites, the so-called water-power 
trust secured in Montana 15,868 acres. 

It is pointed out in this connection that 
Mr. Taft had directed Mr. Ballinger, on 
April 30, to the land the 
Roosevelt reserve, and that this was done 
on June 26, but that in the interval the 


trust Jal- 


put back in 


had done its work. Secretary 
linger and his friends denied this. 
Another charge against the secretary is 
that he has 
(for 


for concession of 5289 acres of coal land 


favored, by inaction, appli- 


cants whom he was once attorney) 


near Katalda, Alaska, and that they are 
likely to it, in spite of the fact that 


Congress has passed a law restricting con- 


get 


tiguous coal-land holdings and forbidding 
combinations. 


National Association of State and 
Municipal Boiler Inspection 
Departments 


Delegates from the State and municipal 
hoiler-inspection departments of Detroit, 
Mich., Nashville, Tenn., Providence, R. 1., 


Omaha, Neb., Los Angeles, Cal., Denver, 


Colo., and Minneapolis, Minn., met. in 
Detroit, August 12, and perfected an or- 
ganization of boiler-inspection  depart- 


ments. 

The primary objects of this orzanization 
are for the promotion of uniform inspec- 
tion methods and boiler construction and 
for the facilitation of exchange of ideas 
This movement has the 
hearty approval of the American 
Manufacturers’ 


and experiences. 
soiler 
Association, 

The organization will be known as the 
National Association of State and Munic- 
ipal Boiler Inspection Departments. 

The are as follows: 
J. C. McCabe, Detroit, president; Charles 


officers chosen 
FE. Doyle, Providence, first vice-president ; 
Philip McCarthy, vice- 
president; M. J. Close, Minneapolis, third 
vice-president; M. N. Brien, Nashville, 
secretary ; Wolfe, Omaha, treas- 
urer; F. E. Griesmer, Los Angeles, chair- 
man of committee on rules. 


Denver, second 


Robert 
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Valve Setting 


Valve setting is one branch of knowl- 
edge in the engineer’s vocation the im- 
portance of which cannot be overestimated. 
If a man knows how to set the valves on 
an engine he understands how the steam 
will be distributed in the cylinder under 
all conditions of load and steam pressure, 
as well as the effect of apparently minor 
and unimportant departures from correct 
practice. 

Standard engines are expected under 
ordinary working conditions to give the 
best results as to steam economy when the 
cutoff takes place at or near one-fourth 
stroke and, with the valve setting recom- 
mended by the builder, will operate satis- 
factorily carrying the load for which the 
engine was designed. But engines are 
frequently called upon to carry either con- 
tinuously or intermittently much heavier 
loads than for which they were 
designed and it is under such conditions 
that an intelligent departure from stand- 


those 


ard or conventional practice often allows 
the carrying of double or more thé load 
for which the engine was designed, if 
not with a fair degree of economy cer- 
tainly without decrease of economy at the 
average rated load. 

In instance a one-hundred-fifty- 
kilowatt generator was coupled directly 
to the shaft of a 16x36-inch Corliss engine 
running at one hundred revolutions per 
minute. The load the 
erator was seventy-five kilowatts, at which 


one 


average on gen- 
load the operation of the engine was satis- 
factory and the speeds regular, but at 
times an increase of fifty kilowatts was 
suddenly thrown on, with the result that 
the regulation was poor and the operation 
highly unsatisfactory.. When the facts in 
the case were laid before the builders of 
the engine and advice asked for as to the 
best course to pursue, owner was 
promply told that the was 
small for such a load and that only a 
larger engine would operate satisfactorily 
under such conditions. 


the 


engine tdo 


One evening the question of the unsat- 
isfactory of this 
discussed at the meeting of the engineers’ 
association and an engineer present sug- 
gested a change in the valve setting, and 
after some discussion volunteered to im- 
The following Sun- 


operation engine was 


prove the condition. 


day was selected for the attempt. On 
removing the valve-chamber covers the 
steam valves were found to have three 


eighths of an inch lap and the exhaust 
valves one-eighth. It was also discovered 
that the collar the shaft 
must rise fully one inch before the re 


on governor 
leasing cams became operative. 

In resetting the valves one-eighth-inch 
lap only was given to the steam valves, 
while the exhaust valves were left “line 
and line,’ as the expression is, or with 
neither lap nor lead. Then the regulator 






August 24, 1909. 


was blocked up three-sixteenths of an inch 
from the stop and the releasing-cam rods 
so adjusted that the head-end valve would 
trip at the extreme travel of the motion 
plate and the crank-end-valve hook would 
touch the cam but not release. On the 
next day the valve setting, after the slight 
adjustment suggested by the indicator dia- 
gram, was tried out, with the result that 
the engine carried with apparent ease all 
of the load that could be put on it, and 
the fact that the regulation was not all 
that could be desired was due to a rather 
light flywheel and to the fact that the 
governor ran much slower than the en- 
gine, instead of faster than the engine as 
it should. 

An intimate understanding of the princi- 
ples of valve setting is not beyond the 
attainment of the commonest engineer and 
none should be satisfied with less than a 
complete mastery of the subject. 





Vibration 


One element of danger to the operators 
in the steam plant is that of vibration of 
steam pipes. When there are frequent 
and comparatively great changes of pres- 
sure at one end of a steam pipe, as is not 
unusual with the pipe leading to a Corliss 
engine, with the steam valve wide open 
steam is rushing through the pipes at a 
high rate of speed and is instantly ¢hecked 
as the steam valve closes, and the momen- 
tum of the moving steam is expended on 
the pipe. When the valve to the cylinder 
opens, the pressure in the end of the pipe 
next to the cylinder drops, according to 
the length and size of the pipe, from two 
to twenty pounds, and the higher-pressure 
in the toward the 
region of lower pressure at the other end 
of the pipe. It is only fairly started when 
it is stopped. As long as the pressure in 
both ends of the pipe is equal there can 
be no flow, but when the pressure at one 
end is reduced the steam in the pipe pushes 
toward this end, and as it must have some- 
thing to push against it pushes against 
the other end of the pipe and tends to 
move it in the direction of its length. 


steam boiler starts 


If a length of pipe with closed ends 
could be imagined as lying on the ground 
filled with steam at any pressure, and if 
one end of the pipe should be instantly 
opened to the atmosphere, the steam would 
rush out with a velocity due to its pres- 
sure, but the unbalanced pressure at the 
closed end of the pipe would tend to 
drive the pipe in a direction opposite to 
that of the escaping steam. This 
principle of physics, natural 
philosophy, which is used in some forms 
of water wheel and steam turbine, and 
which when understood makes the neces- 
sity for the proper anchoring or bracing 
of steam pipes apparent. 

Vibration produces its effect in the 
weakest parts, in the threads, the joints 


is a 


simple or 
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and, sometimes, in the fittings. Several 
failures of angle throttle valves on steam- 
engine cylinders have been traced directly 
to the vibration of the pipes connected to 
them, examination tests and calculations 
showing that they were amply strong to 
withstand several times the pressure at 
which they were used, but failed because 
of the repeated bendings to which they 
were subjected by the vibration of the 
pipe to which they were attached. 

In some instances serious scalding of 
operatives has resulted from these failures, 
but whether hurt to human beings or 
merely inconvenience and delay is the re- 
sult of such failures, all steam pipes should 
be so secured that vibration is impos- 
sible. 





The Steam Jacket and Reheating 


Receiver 





Recent discussions of the value of the 
steam jacket have failed to bring out the 
object sought -by its use, which is not 
to prevent radiation from the cylinder, but 
to prevent the transfer of heat from the 
high- to the low-temperature level with- 
out the performance of work upon the 
piston. 

Be it said in commencing that this writ- 
ing is no argument for the use of the 
steam jacket. Many tests have shown 
that it was not of any large benefit, but 
it is well to understand the loss which it 
attempts to avoid and its relation thereto. 

It is essential to the highest efficiency 
that the heat supplied to an engine should 
20 into it at the high-temperature level 
and leave it at the low-température level, 
and that the entire fall of all the heat 
between these levels should be utilized for 
the production of useful work. If some 
of the heat is allowed to leak or filter 
down to “a lower head or level before 
it becomes effective in the operation, there 
will be a loss of power-producing potency 
much as there would be in a water power 
if some of the water, instead of being 
introduced upon the wheel under its full 
initial head, were allowed to leak into 
the system after the fall were partially 
completed. 

The steam-engine cylinder receives its 
supply of heat in the steam from the 
boiler, and should be at the temperature 
of that steam when it is admitted, so 
that all of the working fluid may come 
into it at the high-temperature level, and 
be reduced in temperature only by doing 
useful work upon the piston after the sup- 
ply has been cut off. That is, the only 
cooling (except that done at the lower- 
temperature level as by a_ condenser) 
should be done by expansion, by the con- 
version of heat into work. If any heat 
is taken from the high-temperature level 

| introduced into the cycle after ex- 
pansion has commenced, its power of 
producing work between the high level 
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and that at which it is introduced will 
be, in part at least, sacrificed. 

But with cast-iron cylinders it is prac- 
tically impossible to have the containing 
surfaces at the temperature of the incom- 
ing steam. For the greater part of the 
preceding forward and return stroke they 
have been bathed in steam which, due to 
expansion and to the exhaust pressure, 
is at a lower temperature. Even if they 
were initially dry and the steam were dry- 
saturated at the point of cutoff, there 
would be condensation due to the con- 
version of some of the heat into mechan- 
ical energy, and the water thus produced, 
being above the boiling temperature at 
the exhaust pressure, is all ready to evap- 
orate and make steam to send to the con- 
denser, after it is too late for it to do 
useful work. It is in the same condition 
with relation to its environment that am- 
monia or ether is at atmospheric pres- 
sure and temperature, volatile, ready to 
evaporate and to draw the heat for its 
evaporation from objects with which it is 
in contact. Just as evaporating ether or 
ammonia abstracts heat from the hand, 
producing a sense of coldness, the evap- 
orating water abstracts heat from the cyl- 
inder walls, piston and port surfaces. 
When, therefore, steam is admitted to 
the cylinder, it finds the surfaces below 
its own temperature, and is condensed 
upon them, and the water thus produced 
is reévaporated, partly during expansion, 
Going some work on the receding piston, 
but mostly during exhaust, when it only 
puts extra work on the condenser. Much 
of the heat drawn from the boiler to 
warm up the cylinder at the commence- 
ment of the stroke is thus used simply to 
make steam for the condenser after the 
exhaust port has been opened, and thus 
gets through the engine without doing 
any useful work. That portion of the 
heat which is applied to reévaporation 
during the expansion helps some, but 
not as much as though it came into the 
operation at the highest-temperature level. 
The same argument applies to the reheat- 
ing receiver which takes heat from the 
high level and introduces it,at a reduced 
temperature. 

If the steam furnished to an engine is 
measured, as by weighing the feed water, 
it will be found to exceed by some twenty 
per cent. in favorable cases, and more 
in cases which are less favorable, the 
weight required to fill the cylinder up to 
cutoff the number of times that it has been 
filled for weighing. The difference, if 
it is in the cylinder at the point of cut- 
off, is there as water and does not af- 
fect the indicator diagram. It is quite 
likely, however, that some of the differ- 
ence is due to leakage. 

The intention of the steam jacket is 
to keep the interior surfaces of the cyl- 
inder hot, so as to reduce or prevent this 
heat-trapping action, not to put a_ hot 
blanket around the cylinder for the pur- 
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pose of preventing escape of heat by 
radiation. 





Cast Iron Crosshead Pins 


When rollers or balls are used to re- 
duce the friction between two movy- 
ing surfaces, the surfaces upon which 
they are to be used are especially pre- 
pared for this service, but when oil or 
grease is to be used little attention is 
given by the designer to the character of 
material of which the rubbing surfaces are 
to be made, or to their fitness for the 
lubricant that may be possibly used; nor, 
indeed, beyond the expectation that the 
parts shall have the necessary strength and 
be accurately machined, does the matter 
seem to interest him at all. 

It is well known that all metals do not 
move with equal freedom upon metals 
other than themselves and that the in- 
terposition of a film of oil or grease does 
not always entirely separate the moving 
parts of machines where much pressure 
is applied; that more or less wear takes 
place, according to the material of which 
the moving parts are made and the pres- 
sure to which they are subjected. It has 
been demonstrated that cast iron slides 
upon itself and upon other metals with 
less resistance and with less wear for the 
same pressure than any other combina- 
tion of metals or alloys. There are many 
places in steam-engine construction where 
the use of cast iron, on account of its low 
tensile strength and want of elasticity, 
would be considered unsafe, while there 
are other places where it would not be 
thought to be an unsafe metal to use. 

Where one surface moves upon another 
slowly and under a heavy pressure, lubri- 
cation is difficult and the wear is relatively 
rapid. Such parts should be made of 
those metals which are or may be proved 
to be best adapted to run together. In 
the crosshead bearing of a steam engine 
will be found the conditions of slow mo- 
tion and heavy pressure and a place where 
cast iron may be used with safety and the 
certainty that at one point at least fric- 
tion will be reduced to a minimum. Cast 
iron may not be a safe metal to use for 
crank shafts and crank pins of modern 
steam engines, but there are many en- 
gines in this country that have for a 
half century or more operated satisfactori- 
ly with shafts and crank pins of cast iron, 
and that are using steam at much higher 
pressures than those for which they were 
designed. However, if cast iron is not 
considered safe to be used in crank shafts 
and crank pins, the crosshead pin offers 
opportunity for the use of that metal; there 
it would appreciably reduce the friction 
of the engine and prolong the life of and 
minimize the attention that must at the 
present time be given to one of the most 
troublesome and annoying details of 
steam-engine operation. 
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Power Plant Machinery and Appliances 
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Westinghouse Leblanc Condenser 


Within the last year this new type of 
has been put the market 
by the Westinghouse Machine Company 
and up to date has made a good showing. 
The most striking features of the con- 
denser, its and 
will be evident from lig. 1. The condens- 
ing chamber is of small diameter, being 
but slightly larger than the exhaust open- 
ing of the engine, and another excellent 


condenser on 


compactness simplicity, 


feature is the provision for separate re- 
moval of water This per- 
formed by a pair of small turbine-type 


and air. is 
rotors on a common shaft, inclosed by a 
single-unit casing which is integral with 
the lower portion of the condensing cham- 
ber. <A of the 
standard con- 


general sectional view 
Westinghouse-Leblanc 
denser is shown in Fig. 2. The exhaust 
steam enters the chamber D, and cooling 
water entering through pipe 1 is 
jected downward through spray nozzles DB. 


pro- 


The injection water and condensed steam 
flow to the centrifugal discharge pump J/ 


under a head of 2 or 3 feet, which in 
sures positive filling of the pump. The 
exhaust steam is drawn downward and 


condensed by the water spray. The space 
Ii above the water is occupied by water 
vapor plus the air released from the in- 
jection water and from the exhaust steam. 
This with the air 
pump N through pipe XK. A detail of this 
pump is shown at the right in this il- 


space communicates 


lustration. 

The principle of the air pump is entirely 
The pump projects a series of water 
the nozzles, 
forces ahead of it a 
The air mingles with 
of the 


new. 
pistons 
each one of which 
small pocket of air. 
the water in the lower portion 


through discharge 


nozzles, but the speed is such that no 
part of it ever finds its way back toward 
the condenser, in other words, there is 


no leakage past the pistons. The initial 


pocketing of the air between the succes- 
sive lavers of water is positive, so that 
the neutralizing effect of 
eliminated. The water supply for the air 
pump may be taken from the main water 


is 


clearance 


inlet, or a supply may be placed in a tank 
and used over and over. Since the air- 
pump water is in communication with the 
condenser, it is drawn by suction into an 
annular chamber G, which is overhung 
by the buckets of the pump rotor. The 


water passes out of the chamber through 
the port H and is projected downward in 


MUST BE NEW OR 





a rapid succession of water pistons. At 
the lower end of the air-pump nozzle is 
placed an auxiliary ejector nozzle L to 
which is connected a steam pipe. In start- 
ing up the condenser, steam is turned into 
this auxiliary nozzle for a few moments, 
to start 


thus creating sufficient vacuum 


the regular flow of water through the air 


INTERESTING 


air and centrifugal pump impellers are 
shown to advantage in Fig. 3. 

Usually the pumps driven by a 
Westinghouse steam turbine, and under 
ordinary conditions require from 2 to 3 
per cent. of the power generated by the 
main engine. The exhaust from the 
denser turbine is utilized for heating 


are 


con- 


feed 

















FIG. 1. WESTINGHOUSE 


Where the level of the cold well 
or 4 feet above the basement floor, 


pump. 
is 3 
the air pump may be started without the 
As will be noted in Fig. 
2, the air-pump rotor and the main-pump 
runner are inclosed in a common casing 
and mounted on the same shaft. There 
are only two bearings and the shaft glands 
The 


use of steam. 


are made airtight by the water seals. 


LEBLANC 


CONDENSER, MOTOR-DRIVEN 


water. In where economizers 
used, or where there may be extra source: ; 
of exhaust it is advisable to 0} 
erate either the condenser pump or tl 
exciter by means of an electric motor. T| 
main pump is commonly designed to di 


cases 


steam, 


charge against only a few feet head sufi 
cient to friction in the di 
charge line. Tf it is desired to elevate tl 


overcome 
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water to the top of cooling towers or 
other moderate elevations, the pump can 
be modified to meet the additional duty. 
For units smaller than 300 horsepower, 
it is customary to eliminate the main con- 
densing chamber and pass all the exhaust 
steam as well as the air through the air 
pump only. For this service the air pump 
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of new installations of surface condenser, 
the air pump and the circulating pump 
may be combined in a compact 
unit substantially as shown in Fig. 2. 

At the writing a number of 
these condensers have been put in service, 
and most of them serve turbines of vari- 
ous types, while a few, especially in small 


single 


present 















































Section M-M 
through Water Pump 


FIG. 2. 


SECTIONS OF CONDENSER 


Section N-N 
through Air Pump 
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Power, N. ¥. 


AND AIR AND CIRCULATING PUMPS 

















FIG. 3. 


is slightly modified, a relatively greater 
amount of water being used, which serves 
both to expel the air and condense the 
steam in one operation. 

For use with surface condensers, both 
stationary and marine and for application 
to barometric and other types of jet con- 
densers, evaporating pans, etc., the air 
pump is furnished separately. In the case 


AIR AND CENTRIFUGAL-PU MP 


IMPELLERS 


sizes, are used with reciprocating engines. 
The results obtained from a shop test of 
the No. 12 condenser are set forth in the 
accompanying table. Efficiency is here 
expressed by the percentage of an ideally 
perfect vacuum actually obtained. For in- 
stance, if the temperature is 
100 degrees Fahrenheit, the corresponding 
ideal vacuum would be 28.08 inches. If, 


discharge 


335 


however, the observed vacuum is 27.75 


inches, the efficiency percentage would be, 


27-79 


= 95.5 per cent. 
aa Pe « 





AND EFFICIENCY TEST OF NO. 
12 CONDENSER. 


CAPACITY 





Steam 
Con- | 
densed | 
Lb. per 
Hour. 
11,400 65 79 28.76 | 99.: 
18,300 70 92 28.09 98.8 
25,000 | 71 97 27.96 | 99.% 
32,100 | 70 ; 27.59 | 99. 
38,600 | 70 ‘ 26.81 | 98 
————} — = . 
11,300 55. , 2¢ 99: 
18,400 56.5 86.3 | 28. 99 | ¢ 
25,000 8.3 9. 28. : 99 
32,100 35. : 27. 99 
37,500 54. 2 27 99. 


Vacuum 

Referred |Per Cent. 
to a 30” | of Ideal 
Baro- /|Vacuum. 
meter. 


TEMPERATURES. 
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Hot Well Power, N.¥. 


FIG. 4. VERTICAL SECTION THROUGH CON- 


DENSER 
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Trill Continuous Diagram Indicator 


A type of indicator, known as the Trill 
continuous-diagram indicator, is illustrated 
in Figs. 1 and 2. The instrument is of 
the outside-spring type, as shown, but in- 
stead of having one drum on which the 
paper is wound two drums are provided 
which, in connection with a takeup cyl- 
inder, keep the paper tight as it winds 
This 


is accomplished by placing a roll of paper 


and unwinds on the second cylinder. 


on which the indicator diagrams are to 
be made on the larger drum of the two, 
or what would be the paper drum of the 
ordinary type of indicator. The takeup 
cylinder is then moved around about one 
turn in order to get proper tension on the 
paper, the other end of the paper being 
wound on the second and smaller cylinder, 
which revolves in unison with the larger 
drum and in the same direction, and at 
the With the indicator in 
place on the engine and the paper properly 


same time. 
placed on the drum, the cord is attached 
to the connection on the crosshead and the 
indicator operates the same as with the 
ordinary type. A diagram is drawn on the 
paper for each stroke of the engine, but 
on the next stroke the admission line, for, 
say, an engine with a 30-inch stroke, will 
be about 134 inches in advance of the 
former one on the paper, that is, the ad- 
lines will be about 134 inche: 
This feature allows of the engi- 


mission 
apart. 
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FIG. I. 


TRILL. CONTINUOUS-DIAGRAM 
INDICATOR 




















FIG, 2. 


PAPER ON 


DRUMS 


neer taking any number of diagrams and 
enables him to note the changing load 
and also the conditions the valves operate 
under at different loads. It also enables him 
to take a larger number of diagrams for 
a shorter period than could otherwise be 
accomplished. 

A detent device is also provided. When 
the handle is turned in one direction, that 
is, toward the smaller drum, the paper is 
being fed from the larger drum to the 
smaller one. When the handle is turned 
toward the larger drum the feeding is 
stopped. A feature of this instrument is 
the fact that after the atmospheric line 
has once been determined, a_ separate 
pencil is arranged, whereby it may be set, 
and no further attention need be paid to 
it, which eliminates the bother of taking 
the atmospheric line for each successive 


card. Another feature is the fact that a 
weight is supplied with the indicator, 
which is attached to a cord, which in 


turn is attached to the pencil-arm stand, 
thereby always obtaining the same pres- 
sure on the pencil point, which insures that 
there will be no excessive friction on the 
pencil point, due to a misjudgment in the 
pressure applied, as can easily occur if 
the operator does not use judgment. 

The instrument is well made, is highly 
nickeled and is of a very substantial build. 
It is also fitted with a second piston for 
high pressures, also a spring and the usual 
paraphernalia that go with an indicator 
set of this kind. This indicator is manu- 
factured by the Trill Indicator Company, 
Corry, Penn. 
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Mica Flake Lubricant 





Mica flake lubricant, which is manu- 
‘actured by the United States Mica Com- 
pany, 238 and 240 La Salle street, Chicago, 
lll., is made from white mica and ground 
.o certain degrees of fineness, according 
to various manufacturing needs. 

It is what its name implies, a flake 
mica, and is a lubricant to be used in con- 
nection wiih lubricating oils. It is mixed 
with lubricating oil and applied to the 
bearing in the ordinary method of lubrica- 
tion. The chief claim for it is that it 
keeps the two metals of the bearing sur- 
face separate and prevents the film of 
oil from becoming destroyed, thus pro- 
longing the life and efficiency of the oil 
and reducing friction. It is also stated 
that it will not cake, cannot be crushed 
out of service, cannot be sanegzed out 
of the bearing and will not damage bear- 


ings. 





National. Iron Filler Cemeut 


The S. Obermayer Company, Cincinnati, 
Chicago and Pittsburg, kas placed on the 
market the “National Iron Filler Cement.” 

It comes in the form of a powder which 
has simply to be mixed with water to 
the consistency of a stiff putty and ap- 
plied to the crack or other defect. After 
a few hours this cement metalizes and 
becomes a part of the iron itself. 

It is said that defects so repaired can 
scarcely be noticed and the material per- 
mits of machining, as it has virtually be- 
come a part of the casting. 





The Baker Balanced Piston Valve 


The accompanying illustration and text 
describe what is known as the Baker 
alanced piston valve, manufactured by 
ihe Baker Valve Company, Minneapolis, 
Minn. 

The Baker »*c.on valve consists of two 
heads joined together by a hollow con- 
necting cylinder, the cylinder being 
threaded at each end, and made as long 
as the valve is wide. ‘ne heads of the 
piston, two in number, are made up of 
two plates threaded to fit the cylinder 
and having a fixed metal washer fitted 
The 


form a 


when screwed 
head containing 


The object of having mov- 


in between. heads, 


together, solid 
two grooves. 
able heads is so that they may be screwed 
farther apart or closer together to change 
the lead and point of cutoff as desired. 
The piston rings are constructed by 
making one wide ring. with a projecting 
boulder on the under side to fit in a 
ove inthe piston head, and one narrow 
x with a like shoulder to fit in the other 
“ove in the piston head. The wide ring 
is wider than the port and enters each 
of the piston seat before leaving the 
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other side. The wide ring laps over the 
narrow ring 1/16 inch and compels it to 
the Both the wide 
rarrow rings are fitted with a small snap 


pass over port. and 
ring which acts as a key and prevents 
leakage through the joint of the ring. 
This piston valve can be fitted to any 
type of engine of the slide- or piston-valve 
design, 4 cage or valve seat of suitable 

















BAKER BALANCED PISTON VALVE 


design being supplied with each valve, 
which can be attached io the engine to 
be remcdeled. 





Heavy Flange Un:on 


The accompanying cut shows a new 
flange union designed for heavy work. 
It is said to be made of the very best 


quality of air-furnace malleable iron. It 
has a seat cut from drawn-brass tubing, 
therefore free from sand or blowholes. It 
is forced under pressure into an annular 
recess, after which a spherical seat is cut 
to receive the ball face 
member. The faces are 


of the opposite 


ground, making 











American Machinist, N.Y. 


A FITTING 


FOR HEAVY WORK 
a tight joint under pressure as high as 
3000 pounds, it is claimed. 

The brass ring is set within the iron 
away from the inner bore of the fitting. 
It makes no difference in applying this fit- 
ting whether the pipes are in line or not. 
The joint is spherical and it will adjust 
itself to the pipe even though the pipe may 
be out of line by several degrees. 
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This fitting is being made in all sizes 
from I to 10 inches by the Jefferson 


Union Company, Lexington, Mass. 





Blowoff Protector 


A new design of blowoff protector has 
been placed upon the market, known as 
It is made of 
cast iron, 34 of an inch thick, 
back to 
lengths as 


the “Fuller and Barbrick.” 
with rein- 


forced prevent warping, and in 
the 
it is cast in two sections, with 
bx Its, 
justed in a few moments without remov- 
the the 


masonry in 


ordered, standard being 


24 inches. 
and can be ad- 


lugs to receive 


ing blowoff pipe or disturbing 


any way. 

Elbows are also furnished and are ad- 
justed in the same way as the straight 
lengths. They can be filled with asbestos 


if desired, and when placed in_ posi- 
tion, with the top of the protector inside 
of the 
not drop apart, even though the top bolts 
burn off. 


It is said to cover in every way the re- 


reinforcement rivet heads, it can- 


should 


quireirents of the State law, and is manu- 
factured by Fuller and Barbrick, 50 Stand- 


hope street, Boston, Mass. 





Castolin for Brazing Cast Iron 


A new 


process for brazing cast iron 
has recently been introduced into this 
country by the Castolin Company of 


America, 1609 Wright building, St. Louis, 
Mo. 


it is not only an easy and reliable way to 


It is claimed for this process that 


braze cast iron, but it does not require 
special apparatus, is always ready for use, 
the brazings are unaffected by water, 


fail, as 


said that it 


heat and cannot 
contain no oxide. It is 


ashes or they 
can 
be easily and successfully 
working to the 
tions given, and that the 
do not break again i:. the 
deteriorate with age. 


applied by me- 


chanics simple instruc- 
brazed castings 


same place, nor 


It is claimed for it that, in the saving 
of time, it is a money saver, as it gives 
engineers early use of machinery, due-to 
the fact that 
comparatively 


repairs can be made in a 
short time. It is said, 
also, that with careful workmanship and 
carrying out the instructions given on the 
process, cast iron brazed by this method 
has given tensile breaking strength of 714 
tons per square inch. It is also claimed 
that the dimensions of castings are not 
altered by this process and where edges 
have not been damaged it is difficult, after 
polishing, to detect the brazing. In clamp- 
ing pieces together when ready for braz- 
ing ordinary wrought-iron clamps will do 
for simple castings, but for complicated 
castings it will be advisable to pin them 
in position in order to get the two sur- 
faces together. 
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Stevenson Association Outing 





The eleventh annual outing of the 
Stevenson Association No. 44, National 
Association of Stationary Engineers, of 
New York City, was held at Eitner’s park, 
Grant City, Staten Island, N. Y., Sunday, 
August 15. Over four hundred were in 
attendance, including many persons prom- 
‘nent in engineering circles, as well as a 
generous sprinkling of the fair sex and 
little ones. 

The fun started with a baseball match 
between a team selected from members 
of No. 44 and the “Bunch,” which re- 
sulted in a victory for the “Bunch” by the 
score of 13 to 8. The game was extremely 
interesting, many brilliant plays being ex- 
ecuted. John McGinnes gave complete 
Satisfaction as umpire. 

At the conclusion of the ball game, 
cinner was announced. Following the 
dinner a program of athletic games took 
place, a prize being awarded the first and 
second in «ach event. 

This associatior is always partial to the 
ladies and children, and favors were 
handed to them on entering the park. The 
Dearborn Drug and Chemical Works do- 
nated seven costly prizes, which were 
drawn by the ladies, and “Trix” Mece- 
Vicker distributed toys to the little ones. 

The N. A. S. E. “Bunch” were intro- 
duced by Frank Martin and gave an en- 
joyable entertainment in the pavilion. 
Dancing followed and concluded a most 
delightful day. 





Eccentric Firemen Presentations 





On Saturday evening, August 7, at the 
conclusion of a regular business meet- 
ing of the Eccentric Firemen’s Associa- 
tion, held in its new home, 158 East 
Twenty-seventh street, New York City, 
Timothy Healy, the international president 
of the organization, called to the platform 
“Steel Mixture” John H. Foote, of the 
McLeod & Henry Company, and Thomas 
Carleton, John J. Chisholm and Herman 
Molendo, and presented each a handsome 
medal as a mark of esteem for their many 
courtesies to the association. 


Obituary 





Mayor John T. Carmody of Cedar 
Rapids, Iowa, a member of the local N. A. 
S. E. association, No. 9, died August 7, 
after a lingering illness brought on by a 
bullet wound at the hands of a burglar, 
whom Mayor Carmody encountered in his 
residence on May 24, two days after he 
delivered a memorable address of welcome 
to the delegates at the lowa State conven- 
tion of the N. A. S. E. Mr. Carmody 
was born December 12, 1854. His friends 
were many, especially among the N. A. S. 
E., and manufacturers and supplymen. He 
was the proprietor of a large foundry, 
machine-shop and supplyhouse business. 
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The Peerless Rubber Manufacturing Com- 
pany has opened a branch at 1556 Wazee street, 
Denver, Colo., in charge of D. L. Cubberly, mana- 
ger for George B. Carpenter & Co., agents. 

The Wm. B. Scaife & Sons Company, Pitts- 
burg, Penn., is sending out, in pamphlet form, 
copies of a paper by J. C. Wm. Greth on “ Feed 
Water Heaters as Purifiers.’ In it tke author 
makes clear that not only are feed-water heaters 
of value as heaters, but in their proper capacity 
they are purifiers as well, removing from the 
water scale-forming and corroding impurities 
before it goes into the boilers, etc. 

On Wednesday, August 4, the export depart- 
ment of the Western Electric Company received 
from Pekin, China, a cablegram stating that a 
contract with the Chinese government to supply 
a complete common-battery telephone plant for 
the city of Pekin had been signed. The Chinese 
government, through the president of the board 
of communications, had ratified the sale, which 
came as a result of negotiations of a year’s 
standing. 

The Edge Moor Iron Company, of Edge Moor» 
Del., has just issued a new edition of its catalog, 
93 pages, 64x9} inches, bound in cloth, treating 
of its plant and products, with chapters on shop 
practice, shop tools, etc. That part of the catalog 
which relates to boiler data is a reprint of 
previous editions. An important addition is 
the section relating to the company’s reinforced 
screwed pipe connection, which has been patented 
and is now being placed on the market. The 
catalog is finely printed and illustrated. 

The United Electric Company, Chambers- 
burg, Penn., has contracted with the Ball & 
Wood Company, Elizabethport, N. J., for two 
750-kilowatt Rateau-Smoot high-pressure tur- 
bines and 60-cycle three-phase generators, 
to be installed at its plant at Lemoyne, Penn. 
The United Electric Company is owned by the 
Cumberland Valley Railroad Company, and 
the latter is, in turn, controlled by the Penn- 
sylvania Railroad Company. The specifications 
for the units just contracted for were issued 
by the Motor Power Department of the Pennsyl- 
vania Railroad Company. 

“Castings for the Sugar Industry and the 
Chemical Trades”’ is the title of a booklet treating 
of vacuum pans, multiple-effect evaporators, 
distillers, defecators, rosin stills, soda kett-es 
and similar apparatus, together with surface, 
jet and barometric condensers, wet- and dry- 
vacuum pumps, cooling towers, centrifugal 
pumps and other vacuum apparatus manu- 
factured by the Wheeler Condenser and Engi- 
neeting Company, of Carteret, N. J. The numer- 
ous and handsome illustrations of such apparatus 
given in this book will be of interest to engineers, 
manufacturers and others who employ evapor- 
ating and condensing machinery. 

The transmission dynamometer, invented and 
patented by Prof. W. H. Kenerson, and _ illus- 
trated and described by him in a paper read 
before the meeting of the American Society of 
Mechanical Engineers, at Washington, in May, 
1909, is a device which indicates by means of 
a pressure gage, the amount of power transmitted 
through it. The dial on the gage is graduated 
to show the horsepower per hundred revolutions 
per minute of the shaft to which the dynamometer 
is attached. It is said to be sensitive and cor- 
rect to a degree very closely approximating 
that of the ordinary gage for indicating pressure, 
and the construction is such that it cannot 
easily be deranged. This transmission dynamo- 
meter is being built and placed on the market 
by the Builders Iron Foundry, Providence, R. I. 


The Westinghouse Storage Battery Company, 
which was incorporated July 12, has acquired 
all of the plant, patents and equipment of the 
storage-battery department of the Westinghouse 
Machine Company and of the General Storage 
Battery Company, and will manufacture at 
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Boonton, N. J., both the Westinghouse and 
Bijur types of storage battery for those glasses 
of service in which each has proven superior. 


The Westinghouse Storage Battery Company 
enters the field with greatly increased manu- 
facturing facilities and the best engineering 


talent obtainable, and will maintain thoroughly 
equipped testing and commercial laboratories, 


insuring uniformity of both materials and 
product. The general offices of the company 
will be located at Boonton, N. J., with sales 


offices in the principal cities of the country. 
The Crocker-Wheeler Company has recently 
booked several large orders for direct-current 
apparatus. One of these, from the Indiana 
Steel Company, calls for 70emill motors, totaling 
about 2400 horsepower. This order is an addi- 
tion to the 11,000 horsepower of Crocker-Wheeler 
motors employed at the present time by this 
company. Another order, from the Gould 
Paper Company, of Lyons Falls, N. Y., calls 
for electric drive for a new paper-making machine 
which is about to be installed. A sale has been 
made to J. M. Kohler Sons Company, Sheboygan, 
Wis., of one 750-kilowatt, 250-volt double- 
current generator. The King Bridge Company, 
Cleveland, O., recently placed an order for one 
150-kilowatt compound-wound, 250-volt gene- 
rator, to be used for supplying lightand power. 
Another sale, made to the American Lace Manu- 
facturing Company, Elyria, O., covered one 100- 
kilowatt, 250 revolutions-per-minute generator. 
The Bethlehem Steel Company has recently 
added to its 8800 horsepower of Crocker-Wheeler 
motors by an order for a 225-horsepower com- 
pound-wound motor, to be installed at its 
Saucon plant. An order received from Beadles- 
ton & Woerz, New York City, covers 187 horse- 
power in compound-wound, 115-volt motors 
and one 150-kilowatt 125-volt compound-wound 
generator. Among orders for induction motors 
recently received by the Crocker-Wheeler Com- 
pany is one from the Roessler & Hasslacher 
Chemical Company, Perth Amboy, N. J., which 
totals 295 horsepower in three-phase 60-cycle 
860-volt motors of the squirrel-cage type. 





Help Wanted 


Advertisements under this 
for 25 cents per line. 
a line. 

WANTED—Thoroughly competent steam 
specialty salesman; one that can sell high- 
grade goods. Address ‘‘M. M. Co.,’’ Power. 

AN ENGINEER in each town to sell the 
best rocking grate for steam boilers. Write 
Martin Grate Co., 281 Dearborn St., Chicago. 

AGENTS WANTED to sell Burgmann cele- 
brated engine packings in territories not yet 
covered. See our advertisement on page 83. 


inserted 
words make 


head are 
About six 


WANTED—Sales agent in each manufactur- 
ing center. High-grade steam specialty. Ad- 
dress, E. I. M. Co., 1451 West Harrison St., 
Chicago. 


WANTED—Experienced draftsman on power 
plant design. Give age, experience, nationality 
and salary expected. Box 94, PowWER. 


Situations Wanted 


Advertisements under this head are inserted 
for 25 cents per line. About six words make 
a line. 


WANTED—Work, by an engineer, mechan- 
ical and electrical, 12 years’ shop practice, 11 
years’ chief and superintendent in electric 
light, dredge, ice-ammonia compression. All 
kinds of boilers, engines, pumps, d.c. and a.c. 
generators, installing and operating, flue gas 
analysis. Ten years in South America. Speaks 
Spanish. Spanish country preferred. Address 
W. B. Kelsey, 328 Main St., East Aurora, Erie 
Co., New York. 

CHIEF ENGINEER, first-class and capable 
executive; specialty: operation of power houses, 
industrial, refrigerating and water works plants 
*‘Engineer,’’ 40 Walnut St., Neponset, Mass. 

POSITION as stationary engineer; technica! 
education; 15 years’ practice; am good erecto! 
and pipe-fitter; can manage dynamos and engines; 
have indicator and tool kit; will go anywheré 
on 15 days’ notice. Good reference. Will 
work on trial to prove ability. Box 93, Power. 
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mpression 


An Interesting Account of the Results of the Conversion of a Single- 
stage Compressor into a Two-stage Machine by a Novel Method 
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The article following is somewhat un- 
usual practice in compression of air, but 
the results obtained from compounding 
and intercooling are interesting and may 
be of value to other interested parties. 
It treats of converting a single-stage com- 
pressor into a two-stage machine by using 
a portion of the air from a compressor 
in low-pressure service as first-stage air. 
The main object of this conversion was 
not so much one of economical compres- 
sion as an, increased output of compressed 
air. The compressor is an_ Ingersoll- 
Sergeant straight-line, piston-inlet type, 18 
and 18% by 24 inches, compressing air to a 
pressure of 120 pounds per square inch. 
The pressure is too high for one-stage 
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hot when delivered that occasionally the 
oil in the receiver would ignite and burn 
and the packing on the air-cylinder heads 
would char and blow out. 

This compressor is located between two 
Nordberg Corliss cross-compound blow- 
ing engines, 15 and 30 and 40 by 42 inches, 
compressing air to 12 pounds for blowing 
converters; each of these engines has a 
large air receiver connected to the outlet 
flanges over each air cylinder, and the 
two receivers are connected together by 
two 12-inch lines of pipe running hori- 
zontally between the ends. 

The bottom pipe, shown in Fig. 3, was 
used as a source of supply of first-stage 
air. The pipe was cut on the bottom 
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gle-stage, the valve 4 is closed and valve 
B opened, using air at atmospheric pres- 
sure through the intercooler. 

The intercooler, shown in section in 
lig. 4, Was constructed of a piece of 
i2-inch pipe, 10 fect long, with flanges 
attached at each end. The tube sheets 
were two blank flanges 1 inch thick, 
drilled and recessed as shown in_ the 
drawing. On the inside of one of the 
tube sheets a baffle plate was riveted in 
the center, extending the whole width of 
the pipe and three-quarters of the length, 
to make the entering air traverse the full 
length of the tubes. The heads on each 
end were formed from 34-inch iron, 


, 


flanged and dished, and twenty-cight 1%- 
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FIG. I. AIR CYLINDER OF AIR COMPRESSOR FIG, 2 


compression, but is necessary on account 
of using the air to move sulphuric acid. 

With normal consumption of air this 
compressor and a Norwalk tandem-com- 
pound two-stage machine, Io by 16 and 9 
and 14 by 16 inches, were just about enabled 
to supply the required amount of air at 
very near their maximum speed, the 
supply going not only to pump acid but 
also to tamp converters, boiler-shop work, 
etc. This was 24-hour duty, and when 
Tepairs were needed on either compres- 
sor the supply of air was always short 
until the compressor was again in service. 
At the pressure and speed, 100 revolutions 
per minute, at which it was necessary to 
operate to get the required pressure with 
the Ingersoll compressor, the air was so 











side and a 4-inch saddle flange riveted 
on; a short nipple and valve «! were put 
on and a tee with valve B attached, thus 
connecting the 4-inch line to the atmos- 
phere. From the tee the pipe continued 
down through the engine-room floor to 
the intercooler, through the intercooler 
and up through the floor again to the 
Ingersoll compressor, going through an 
inclosing sleeve around the piston-inlet 
rod. The cooling-water line for the air 
compressor jacket was fitted with valves 
F, G and H, and the water was bypassed 
as shown, going into the jacket after it 
had first passed through the intercooler. 
The drip line and valve J removed the 
oil and water that accumulated in the 
bottom of the intercooler. To run sin- 
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inch brass tubes were inserted through 
stuffing boxes. A 4-inch saddle flange on 
each side of the 12-inch pipe at one end 
provides entrance and exit for the air, 
and a I-inch opening on the bottom at 
the opposite end acts to drain the inter- 
cooler. The 4-inch line going’ from the 
intercooler to the compressor ends at the 
fioor line in a_ reducing 6-inch flange 
which is tapped out for 34-inch cap 
screws instead of bolts; from this flange 
a 6-inch companion flange and a piece of 
6-inch pipe extend upward to the 6-inch 
ell fitted at the end next to the com- 
pressor. A stuffing box and gland inclos- 
ing sleeve A fit into the other end of 
the ell and allow for any expansiorw or 
contraction. When it is necessary to 
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pack the compressor gland, the cap 
screws on the 6-inch flange at the floor 
are removed, and the sleeve and pack- 
ing gland, which are all one, are moved 
out enough to enable packing to be in- 
serted in the stuffing box. 

A detail of the sleeve inclosing the 
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pairs was again in service. As a conse- 
quence there is always a spare compres- 
sor, a plentiful supply of air obtained at 
a medium speed of the compressor, and 
the delivered air is at a much lower tem- 
perature. There has been but one joint 
put in the air head since the compressor 
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FIG. 3. PIPING TO AIR CYLINDER OF COMPRESSOR 


piston inlet rod is shown in the drawing 
to consist of a piece of 5-inch pipe, turned 
smooth on the outside. The original 
packing gland E was cut down as illus- 
trated, leaving a shoulder which sleeve 
Al was forced up against and pinned in 
place. <A flange /, which fits loosely on 
the sleeve A, was made to fit up against 
the shoulder on the gland and holds it 
in place against the packing, being drawn 
into the stuffing box by the original gland 
bolts. 

The tracings of the indicator diagrams 
taken from the air cylinder show the com- 
parative increase of volume in delivered 
air due to the compounding and _ inter- 
cooling. Since running two-stage the 
Norwalk compressor has not been in ser- 
vice at all, except when repairs were 
being made on the Ingersoll compressor, 
when it was put on to hold what air it 
could until the compressor under re- 






Two Stage 
120 Lbs. 


Single Stage 
120 Lbs. 





FIG.: 5. 


DIAGRAMS TAKEN ON SINGLE-STAGE AND 
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which is 
previously it was 


has been running 
five or six 


two-stage, 
months; 
about twice a week. 

Once on each shift of 12 hours a cake 
of white soap is dissolved in two gallons 
of water and fed into the air cylinder 
through an oil cup on the inclosing sleeve 
of the piston inlet. This keeps the valves, 
packing rings, etc., so free from carbon 
deposits that the compressor never has to 
be opened to clean up from this cause. 
The amount of air used from the con- 
verter engine is hardly discernible as the 
same amount of work is done with the 
engine as formerly; it takes some seven 
or eight revolutions of the converter en- 
gine per 100 revolutions of the compres- 
sor. The photographs show the Ingersoll- 
Sergeant compressor as fitted up and also 
the engine which supplies the first- 
stage air. 





Potblyn, Fr. D., and Volute 
Pumps 


By JoHN Watson 


On looking through my copy of Power 
the other evening, I was amused to read 


Section of Intercooler showing Tube Arrangement. 



























































Detail of Packing Gland 
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in Tube Sheet, 


Detail of Piston Inlet Case and Expansion Joint. 


FIG. 4. DETAILS OF AIR PIPING 
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C. Wilhelmsen’s “Trouble in a Pumping 
Plant” (on page 975). Not that I was 
amused at his trouble, although it is much 
easier to get amusement out of the other 
fellow’s trouble than out of our own, 
but his call for help was like many others 
that I had seen. Many a time have we 
had local practitioners fix up a cripple so 
that it would hobble along, but before a 
like 
had to be called in 
When I reached my of- 
fice the next morning I sent for the “Doc” 
to come up to see me. 


real cure was effected some expert 
our friend Potblyn 
for consultation. 


The home team 
had received a terrible drubbing the day 
before, so “Doc’s” interest in baseball was 
rather low for this season of the year, and 
I got his attention without the usual pre- 
liminaries. I showed him the article re- 














August 31, 1909. 
ferred to and waited while he read it 
through. 

“Well, Mr. Watson, I tell you what it 
is. I ain’t much on this long-distance en- 
gineering. I want to see the critter, gen- 
erally, before I say much about her. And 
then again I am a little scarish about them 
centrifugal pumps, darned things. We 
haven’t been building them very long and 
| haven't been up against them enough to 
feel sure that I know just where I am 
at. A fellar has to learn the pump busi- 
ness all over again when he gets into 
trouble with one of them the first time. 
They don’t act at all like the good old 
reciprocators, and a fellar’s got to do a lot 
of guessing and trying first one thing and 
then another. That’s why I like to be 
right on the job instead of trying to size 
it up long distance. Lots of times your 
first guess ain’t right, but you can cover 
it up and try some new line of ‘dope’ 
without anybody knowing about it; but 
when you’ve got to write out the pre- 
scription it’s got to be about right the 
first time.” 

“Oh, cut it out, ‘Doc,’” I replied. “Don't 
try to hedge; be a sport and put your bet 
all on one throw.” 

“All right,” says “Doc,” “here she goes, 
a swat at the first ball pitched; and, say, 
speaking of that, you'd ought to see the 
way Finnegan landed on the first one 
Saturday afternoon. He caught it right 
on the nose and came within about a foot 
of hitting the bull on the fence. They 
certainly—” 

“Oh, let up, “Doc,” I broke in, for 
I saw that he had got started and I had 
better head him off at “Doe” 
grinned, fished in his poeket and pulled 
out the stub of+a blue pencil and pro- 
ceeded to mutilate my copy of Power. 

“Well, you see it’s like this, Mr. Wat- 
son. We send out, same as all of the 
other fellars that make these whirligigs, 
a drawing showing the pump set in about 
forty different positions, and we say that 
we can make a pump to fit any of them, 
if so specified. This ’ere pump is set 
just like one of them figures, and the fel- 
lar can’t be blamed for putting it in so. 
It’s in the catalog and ought to be all 
right, but I’ll bet there’s a whole lot of 
them that are not giving the capacity 
that they are supposed to. You know 
how it is sometimes in a discharge main. 
The air collects in a pocket at some high 
point and you can’t force water through 
to save your neck. Well, this blamed 
thing gets air-bound. You see, the con- 
nection from the top of the volute to the 
discharge pipe is cut off by the casing 
right there (see A, Fig. 1), and the air 
collects gradually in the top of the cas- 
ing until there is only room to get about 
half the water through. Then one leg of 
the suction will supply all of the water 
that will go through and the other leg 
lets go. He shuts down, starts his ejector 
and so takes the air out of the casing, and 
off she goes, first crack. He don’t need 
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once. 
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to shut down, as it would probably pick 
up the suction in the other leg if he 
started the ejector while the pump was 
running. Now, the joke is that the pump 
ought to have been built and set this 
way (see Fig. 2). You see, the air don't 
stand any collect than 
my landlady does. 


more chance to 


It just sneaks around 
the corner and up the discharge pipe. He 
wouldn’t have had any trouble if it had 
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FIG. I 


been made like that. They ought to have 
told him about it when he bought their 
old merry-go-round. And another thing, 
while you're looking at it, that there el- 
bow (see B, Fig. 1) is a bad thing for 
one of these machines. You never ought 
to put a close elbow near the pump. It’s 
bad enough anywhere in the line, but it 
seems to be bad, and then some, when you 
put it close to the outlet on one of these 
cantankerous critters.” 

“What made the box and 
hot?” I asked. 


elbow get 























FIG, 2 


“Well, you see,” replied “Doc,” “When 
she lost the water on one side, that, of 
course, took off the balancing of the 
thing and shoved right over, and the end 
thrust soon het it up, and with no water 
to cool it she just got ‘hot under the col- 
lar” s 

“Say, do you know, Mr. Watson, that 
air is a funny thing in the pump business? 
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It’s just like some medicines; it's good 
‘dope’ if applied right, but a short cut 
to the scrap heap if ‘taint regulated. 
] read an article in Power a few weeks 
ago about a fellar that fixed up a pump 
by changing the valve springs and, gee, 
but I had to laugh, for it reminded me of 
a job I bucked up against that showed 
that some things ain't so. I was in our 
Blankton store one day some years ago, 
and a call came in for a man to go over to 
one of the big office blocks and put some 
heavy valves springs in ‘a pump. The 
regular repairman was out, so the boss 
asked me to go over and fix it. He seemed 
to know just what was wanted, for he 
gave me a set of springs and said all 
that I would have to do was to take the 
old ones out and put these in and the 
pump would be all right. He 
dead that it all looked easy, so I 
sailed over with my cigar at an Uncle 
‘Joe’ Cannon angle, and with an easy- 
money smile. 


Was so 
sure 


When I got there the pump 
was running all right, as far as I could 
see, so I got after the engineer and want- 
ed to know what the blazes he sent for 
me for. He began to lay out a line of his 
troubles that sounded like the spread of 
a contagious disease. No kicking in the 
engine room apparently, but out along the 
line the neighbors and the fellars in the 
offices were having a high-kicking match 
that I guess even our janitor would have 
noticed. It was a triplex pump and you 
know how they telephone out along the 
discharge line that even 
miles from the pump you can count the 
revolutions by the banging in the pipes. 
Gee! it’s fierce, sometimes, and this was 


sometimes so 


one of the times. They had had it once 
before and some cheap guy from the store 
went and _ put stiffer valve 
springs in. When they started again, it 
was all right, and the vibrations had quit. 

“After some time they began to start 
in again and kept getting worse. 


over some 


The en- 
gineer says to himself: ‘Valve springs must 
be losing their elasticity and getting weak, 
so we'll get some new springs and fix it.’ 
Lovely theory, wasn’t it? Didn’t look very 
good to me, but I thought I would look 
over the water end, seeing I was there. I 
opened her up and found the springs O.K., 
Mr. Engineer was 
stumped, so was I; only he let on about it 
and I didn’t, and that’s the difference. 
I says: ‘I guess the pump’s all right, let’s 
try it.” I put the handhole plates back 
on again and we started up once more. 
Vibration and noise all stopped and every- 
body happy but me, for I had to figure out 
what kind of ‘dope’ caused it. I'll bet 
I lit that old cigar twenty times before the 
idea struck me that it was probably about 
this way: 


and good as ever. 
7 


“There must have been some pockets 
in the discharge chamber and when we 
took off the handhole plates it allowed 
these to fill up with air that got trapped 
in and formed a cushion or regular small 
air chamber to take up the pulsations. 
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Now that’s just what the other fellar did, 
only he didn’t know it. He thought that 
it was the springs that he put in, when 
really they didn’t have any more to do 
with it than Depew does with running the 
Government. Sometimes the water you 
take the pills in does more good than the 
pills, if you only knew it. Well, I made 
‘em change the piping so as to put on a 
good big air chamber close to the pump 
and it fixed ’em up all right, all right. 

“Ain't it funny how those things go? 
Here is one fellar with too much air in 
the wrong place and another with not 
enough air in the right place. Some 
fellars are bothered finding ways to spend 
their money and I’m usually up a tree 
trying to find the money to spend. Why, 
yes, I don’t care if I do have a cigar; I 
guess I can use it in my business. But, 
say, Mr. Watson, if you write that Power 
fellar anything about this business, you 
tell him that this ain’t all hot air; there’s 
some truth in it.” 

The “Doc” started out but, as he 
reached the door, turned to say: “Tell 
‘em I’m strong on air chambers but not 
on the top part of the casing of a volute 
pump.” 





Use of the Indicator in Gas 
Engine Operation 


By Louis J. BuscHMAN 


Practically all gas engines are now built 
so that the proportion of gas to air and 
the point of ignition may be adjusted 
through a wide range. Upon these ad- 
justments depend the power developed 
and the economy of operation. For each 
different load there is a setting of the 
mixture and ignition adjustments that 
will give better economy than if the ad- 
justments are left constant at some aver- 
age point. By a little experimenting in 
adjustments with the aid of the indicator, 
the engineer can determine the most eco- 
nomical settings for each load. 

An engine driving a dynamo may have 
a very small load during the day and a 
heavy load at night. If the engine is 
of considerable size, it would pay to ad- 
just the mixture and spark at different 
points for the two loads. 

The accompanying diagrams show the 
principal effects of varying the spark and 
proportion of mixture. With a good mix- 
ture and the spark advanced to the proper 
point, a diagram about like Fig. 1 will be 
obtained. 


If the proportion of gas be decreased, 


the top of the diagram will be rounded as 
in Fig. 2, and this will increase with a 
further decrease in the proportion of gas. 
On an engine governed by throttling the 
mixture, care must be taken to have full 
load on the engine when taking diagrams. 
Even if the adjustments are correct for 
full load, diagrams like Fig. 2 will be 
made when the load is less than normal. 
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With light loads the diagram can be im- 
proved and better economy obtained by 
changing the mixture and point of igni- 
tion. When making adjustments, the load 
should be kept steady for some time be- 
fore taking diagrams, and only one ad- 
justment should be changed at a time. 
When nearly correct it is hard to tell 
whether the mixture or point of ignition 
should be changed, but a little experiment- 
ing will quickly determine this. 

If the spark be retarded, the pressure 
will not rise as rapidly, and the line BC, 


: Fig.-1, will incline more to the right. If 


the spark be still further retarded the 
diagram will be about like Fig. 3. If, on 
the other hand, the spark be advanced 
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too far, the engine will probably thump 
and the diagram will show a negative loop, 
as in Fig. 4, indicating considerable loss 
by back pressure on the piston. 

The design of the cam of a gas engine 
determines the opening and closing of the 
valves. With the same cam, the time of 
opening cannot be changed without affect- 
ing the time of closing, and vice versa. 
Conequently, the gas engineer has not 
the chance for making changes in the set- 
ting of the valves that the steam engineer 
has. 

As the pressures during the exhaust and 
suction strokes are both within 5 pounds 
of atmospheric, they do not show except 
as a straight line when using the 250- or 
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300-pound indicator spring. In order to 
find out anything about the valve setting, 
or whether the valves and valve passages 
are large enough, a lighter spring must be 
used. A 20-pound spring will give a go.d 
diagram. A piece of steel tubing must be 
slipped over the piston rod of the in- 
dicator and the length so adjusted that 
the hight of the diagram will be less thz 
1% inches. Figs. 5 and 6 show diagrats 
taken with a 20-pound spring. The curve 
AB gives the pressure variation during 
the exhaust stroke. If the exhaust valve 
opens too late, or the exhaust passages 
are too small, or there are too many bends 
in the exhaust line, this line will drop 
more slowly to the pressure of 2 or 3 
pounds, as shown in the diagram. The 
more quickly the exhaust gases can be 
got rid of, the less will be the back pres- 
sure on the piston, and, therefore, the 
more power available for work. Another 
advantage is that if the pressure falls 
quickly, the temperature will fall quickly, 
and the engine will run much cooler; 
furthermore, if the cylinder is at a low 
temperature a greater weight of mixture 
will be taken in. 

The diagram shown in Fig. 6 was taken 

from a two-cylinder vertical engine. The 
rise in pressure at the end of the exhaust 
stroke was thought to be due to an ob- 
struction in the exhaust pipe, but this 
was taken down and found clear. As the 
engine was rigged for experimental pur- 
poses, a branch from the exhaust pipe 
close to the engine could be opened. When 
this was done, the exhaust line on the 
diagram dropped to within 2 pounds of at- 
mospheric pressure, showing that the ex- 
haust passages were either too small or too 
long. ‘ 
If the exhaust valve closes too early, 
part of the exhaust gases will be com- 
pressed and suction will not begin at the 
beginning of the stroke. This would be 
shown by a rise in pressure at the end 
of the exhaust stroke. In Fig. 6 the 
suction line does not cross the atmospheric 
line until part of the suction stroke has 
been made; consequently, too little fresh 
mixture was taken in. 

Referring again to Fig. 5, the suction 
pressure is shown to be 4 or 5 pounds less 
than atmospheric. A quick drop in pres- 
sure with a consequent rise at the begin- 
ning of the stroke shows that the inlet 
valve did not open soon enough. The 
compression line crosses the atmospheric 


. : , 2... 
line at the point D. The ratio BF &ives 


the volumetric efficiency, that is, the ratio of 
the maximum amount of. fresh mixture 
that can be taken into the cylinder to 
the piston displacement. 
The diagram in Fig. 5 was taken from 
an engine with an automatic inlet valve. 
The volumetric efficiency for this type of 
valve varies from 80 to 85 per cent. This 
may be increased considerably by using 
mechanically operated valves. 
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ingle Belted Electric Elevators 


Essential Features of the Construction and Operation of the Mech- 
anisms That Are Employed, with Especial Reference to Motor Control 





BY WILLIAM BAXTER, 


SINGLE BELTED ELEVATORS 
Single-belted electric elevators are con- 
structed so that the direction of rota- 
tion cannot be reversed without reversing 
the direction in which the motor-driving 
belt runs; therefore, they must be oper- 
ated by a motor arranged to run in either 
direction—a reversing motor. To make 
a motor run either way at will it is 
necessary only to provide a controller that 
will make the proper changes in the arma- 
ture connections when moved in opposite 
directions. 
The simplest way in which a motor and 
« single-belt elevator machine can be 
connected is shown in Fig. 10, in which 
the motor is shown at MW and the elevator 
machine at B. The controller consists of 
an automatic rheostat H and a reversing 
switch NV. The lever L serves to lift the 
brake shoe when the elevator machine 
starts and to lower it on the brake when 
the machine is to be stopped. The switch 
lever N’, when moved upward, connects 
the motor circuits so that the armature 
will rotate in one direction, and when 
moved downward it connects the circuits 
so that the armature will rotate in the op- 
posite direction. All the lines in this dia- 
gram that represent wires through which 
the current always flows in the same di- 
rection have arrowheads on them to in- 
dicate what this direction is, and the lines 
that represent wires through which the 
current flows in one direction when the 
elevator runs up and in the opposite di- 
rection when the elevator runs down have 
double arrowheads to indicate this fact. 
The contact segments r of the reversing 
switch N are connected with the line wire 
a, and the segments 2 connect with the 
wire e which carries the current to the 
magnet H’ of the automatic rheostat. 
Segments 3 and 4 are connected with the 
wires a’ and a”, which lead to the com- 
mutator brushes. Segment 5 connects 
with the wire b that leads to the swivel 
end of the rheostat lever H. If the lever 
VY’ of the reversing switch is raised, the 
bridge plates on its left end will connect 
the segments 7, 2 and 4 with each other, 
and also connect the segments 3 and 5; 
then the current in the main line a will 
ass to the wire a’ and thereby to the 
lower commutator brush, through the 
irmature to the upper brush and the wire 
thence to the segment 3 and to the 
wire b and on through the other circuits 
n the direction indicated by the arrow- 
veads. If the lever N’ is moved down- 


ward, the bridge plates on the right- 
hand end of the lever will connect the 
three segments J, 2 and 3 with each other, 
and also connect the segments 4 and 5; 
then the current from the wire a_ will 
pass through the wire a” to the upper 
commutator brush, through the armature 
to the lower brush, thence to the wire a’, 
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and through the segments 4 and 5 to the 
wire b, and follow the paths indicated by 
the arrowheads. This change of the di- 
rection of the current flowing through 
the armature will cause it to run in the 
opposite direction. Whether the lever N’ 
is moved up or down, the segments 2 
will connect the wire e with the main line 
wire a, so as to permit current to pass 


J R. 


through the magnet H’ of the automatic 
starter, which will gradually cut out the 
starting from the 
circuit. 


resistance armature 

From the wire a, a branch wire d leads 
to a binding post on the upper left-hand 
corner of the motor. This connects with 
the shunt-tield winding of the motor, the 
other end of carried to the 
lower left-hand post, from which the wire 
b” carries the current to the wire c, lead- 
ing back to the line. It will be clear that 
the shunt-tield coils are permanently con- 
nected in the circuit, and that the only 
way to cut off the current is by opening 
the line switch S. 


which is 


This method of con- 
nection is used to avoitl opening the cir- 
cuit of the shunt-field winding every time 
the motor is stopped. The object of keep 
ing the shunt-field circuit closed is to 
obviate the danger of injuring the insula 
tion by the destructive action of the high 
electromotive force induced in the field 
coils whenever the circuit through them is 
opened, all of which was explained in a 
previous article. With  nonreversing 
motors there is no danger of this kind 
because the shunt-field winding and the 
armature can be connected permanently 
so that the current flowing through the 
field winding does not die out instantly, 
and there is no inductive action of serious 
magnitude. With reversing motors, how- 
ever, it is possible so to arrange the 
circuit connections as to 
open the connection between the shunt 
field and the main line every time the 
motor is stopped, and at the same time 
not open the shunt-field circuit. How 
this can be accomplished will be ex- 
plained presently. 


switches and 


Following the path of the current after 
it passes through the rheostat lever HH 
and the resistances FR, it reaches the wire 
b’ and then passes to a binding post on 
the upper right-hand corner of the motor 
frame. This wire connects with a field 
winding that is in series with the arma- 
ture and, therefore, is traversed by the 
current that passes through the armature. 
These series-field coils are generally used 
to increase the field strength and thereby 
to keep down the armature current while 
starting the motor, but in some cases they 
are used to keep down the armature cur- 
rent when lifting extra-heavy loads. When 
the series coils are used for the sole pur 
pose of keeping down the current in start- 
ing, the controller is so made that when 
the motor reaches full speed, and after all 
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the starting resistance is cut out, the series- 
field coils are also cut out. 

When the controller is made so that 
these coils may be left im circuit so as to 
keep down the current while running, the 
controller is arranged so that tke operator 
in the car can cut out the coils or leave 
them in service, at will. In Fig.. to it 
will be seen that when the rheostat switch 
lever H reaches the uppermost position it 
rests upon a contact that is connected with 
the wire c; by this means the series-field 
coils are cut out of the circuit. The type 
of reversing switch illustrated in the dia- 
gram, lig. 10, is used only with small 
motors, of frof 3 to 5 horsepower, be- 
cause switches of this kind do not stand 
well the severe arcing they are likely to 
be subjected to if they have to carry the 
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FIG. 13 


strong currents required for motors of 
larger size. Fig. 11 shows a switch of 
this class made by the Cutler-Hammer 
Company, and the way in which its sev- 
eral contacts are connected in the circuit 
is shown in the wiring diagram, Fig. 12. 
In this diagram an automatic rheostat of 
the solenoid type is included so as to 
complete the circuit connections with the 
motor. 

Through all the wires of the system the 
current flows always in the one direction 
indicated by the arrowheads, except in 
the wires b’ and 6”, which connect the 
commutator brushes with the contacts 4, 
5 and 2, 8 of the switch. 
Through these wires the current flows in 
one direction when the switch lever N’ 
is moved downward to connect contacts 


reversing 
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r and 2 through the bridge zo, and con- 
tacts 5 and 6 through the bridge sv. If 
the lever N’ is moved upward, so that 
the bridge zo connects contacts 3 and 4, 
and the bridge rz connects contacts 7 and 
8, the direction of the current through 
the wires b’ and b” will be reversed, as 
may be readily seen by following the paths 
of the current through the reversing 
switch from the wire a’ for the two posi- 
tions of the lever N’. In whichever di- 
rection the lever N’ may be moved, the 
contact g will be connected with the wire 
a’ and current will pass to the magnet H’ 
to set the rheostat switch in motion. 
Reversing motors 
are made in many forms, some of which 
are operated mechanically and others by 
means of electromagnets. 


switches for large 


In some cases 





FIG, 


even switches of the general construction 
of Fig. 11 are used for such service, but 
when they are so used it is in connection 
with main-line switches arranged so that 
the reversing switch is not moved until 
after the circuit is closed or opened by 
the main-line switch. With this arrange- 
ment of the circuits there is no objection 
to these contacts 
are never drawn apart while there is a 
current passing through them; therefore, 
no possibility of producing a 


switches because the 


there is 
spark. 
A common form of reversing switch 
used when the circuit is broken at the 
switch contacts in the act of starting is 
what is known as the drum type. This is 
the kind commonly seen on trolley cars, 
and the construction of its contacts are 
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such that it can withstand severe arcing 
for a considerable length of time before it 
becomes damaged. A drum- 
type reversing switch of Cutler-Hammer 
make is shown in Fig. 13, and a wiring 
diagram showing the way in which it is 
connected in the circuit is given in Fig. 
14. In this diagram the stationary finger 
contacts, shown on the side of the drum 
in Fig. 13, are marked I, 2, 3, 4, 5, 6, 7, 8, 
and the connecting segments on the cyl- 
inder are marked 9, 10, II, 12, 13, I4, 15, 
16. If the cylinder is rotated so that the 
connecting segments move to the right, 
segments 9 and ro will pass under fingers 
6 and 8, and segments 13, 14, 15 and 16 
will pass under fingers 2, 3, 4 and 5, and 
the motor will be set in motion in one di- 
rection. If the cylinder is rotated in the 


seriously 
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opposite direction so that the segments 
move to the left, segments 73 and 74 will 
pass under fingers 7 and 8, and segments 
9, 10, If and 172 will pass under fingers 
I, 3, 4 and 5, and the motor will be set in 
motion in the opposite direction. With 
the connections of the fingers and cylinder 
segments last-named, the path of the cur- 
rent through all the wires of the system 
will be as indicated by the arrowheads, 


and the dotted arrows show how the 
currents pass from one finger to the 


others through the connections made by 


the connecting segments on the drum. 
These segments are connected with each 
other as indicated by the heavy vertical 
lines. 

In the wiring diagram, Fig. 10, the 
shunt-field winding circuit is kept closed 
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when the motor is stopped by reason of 
its being connected permanently with the 
wires a and c. In the diagram, Fig. 12, 
the shunt-field circuit is also kept per- 
manently closed by the connection of the 
end g’ with the wire a, and of the end g” 
with the wire d’ at the point h. In Fig. 
14, however, the shunt-field circuit is 
opened every time the motor is stopped. 
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Generally, when the switches are made so 
as to operate in this way a high resistance 
circuit is connected across the shunt-field 
terminals when the switch is opened, so 
that the high-voltage current induced in 
the field coils may be able to discharge 
through this circuit. In some cases this 
circuit is kept constantly closed, and in 
others it is closed just before the motor 
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circuits are broken, and opened just after 
they are closed in starting. The way in 
which the switches are arranged to ac- 
complish the latter result will be shown 
later. } 


The exact operation of the apparatus 
represented in Figs. 10, 12 and 14 may 
not be clearly understood owing to the 
fact that the several parts are not so dis- 
posed as to show the changes in connec- 
tions effected by the movement of the re- 
versing switch as clearly as might be de- 
sired; but the principle can be made en- 
tirely clear by reference to the simplified 
diagram, Fig. 15. In this diagram the 
arrangement of the reversing switch has 
been modified so as to be able to run the 
lines indicating the wires in a more direct 
manner. The two bridge plates N’ and 
N” represent the bridges on the lever N’ 
of Fig. 10 and the contacts on either side 
represent the segments of the latter dia- 
gram. The shunt-field winding is repre- 
sented at F, 4 is the armature and S is 
the series-field winding. It will be noticed 
that the shunt field is permanently con- 
nected with the line wires + 
When the bridges N’ and N” 
central 


and —. 
are in the 
shown, the 
armature and through the 
solenoid magnet H’ are open. This fact 
can be more clearly seen in Fig. 16 which 


position circuits 


through the 


illustrates the connections in the simplest 


possible form, showing the conditions 


when the motor is stopped. Looking at 
Fig. 15 it can be seen that the only change 
made in the connections when the bridges 
N’ and N” are moved to one side or the 
other is to reverse the connections of the 

terminals, 3 connected 
when the latter is moved to the 


armature 
with N’ 


being 


F 
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” 


left, and with V” when the movement is 
te the right. 

Now looking at Fig. 16 it will be noticed 
that when the motor is stopped the circuit 
of the armature is broken at contacts /, 
2, 4 and 5; hence, when stopping the 
motor there will be arcing at these points, 
and under certain conditions the arcing 
may be very severe. If the motor is run- 
ning at full speed when it is cut off, the 
arcing will be slight, because the counter 
e.m.f. of the armature will so nearly 
balance the line e.m.f. that the difference 
will not be sufficient to keep up an arc 
of any length, and this difference is the 
only voltage that acts to produce an are. 
If the motor is started and then cut off 
before it gets a fair start, as is the case 
when the operator misses a landing and 
starts up to go a foot or more farther, 
then the arcing will be severe, because 
in such a case the counter e.m.f. of the 
armature is low and, therefore, there will 
be a considerable difference 
and the circuit e.m.f. to keep the current 
flowing across the switch contacts as they 
are separated. Owing to this fact it is 
desirable to arrange the controller switch 
contacts so as to keep the armature cir- 
cuit closed in the act of stopping, and 
this is easily done by a slight modification 


between it 
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but the shunt-field winding and the mag- 
net H’ are connected with each other in 
the way shown in Fig. 18; then, when 
the motor is stopped, the current induced 
in the field winding circulates through the 
coil of the magnet, flowing through it 
in the direction opposite to that indicated 
by the arrowheads on the wire e. This 
arrangement offers considerable 
tion to the shunt-field winding because, 
although there is an inductive action in 
the coil of the magnet H’ when the motor 
circuit is cut off, it is much 
than that in the field winding, because 
the field magnet is very much larger and 
has more turns of wire on it. 


protec- 


very less 





Primer of Electricity 





THe Series Circuit 

circuit is one 
in which the entire current passes through 
all of the conductors which form the cir- 
cuit. 


Fig. 2 


The simplest electrical 


represents such a circuit. Here, 
D is supposed to be a source of electricity, 
such as a dynamo, and the six crosses in- 
dicate six devices—say arc lamps—through 
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In Fig. 2 one “terminal” of the dynamo 
D is marked “-+-” and the other one “—;” 
these marks signify “positive” and “nega- 
tive.” The positive terminal of a dynamo, 
battery, or other source of electricity is 
that from which the current goes out to 
the outside circuit; the negative terminal 
is the one to which the current returns in 
completing its course through the circuit. 

If the circuit shown in Fig. 2 were 
connected to the dynamo as represented 
in Tig. 3, then the current would flow 
through the circuit in the opposite direc- 
tion, as indicated by the arrows. 

Every electrical conductor offers some 
resistance to the passage of electricity; 
hence, all electrical devices offer resistance 
to current flow. In forcing a current to 
flow through a circuit, therefore, a cer- 
tain amount of pressure is used up. 

The total resistance of a series circuit 
is equal to the sum of the resistances of 
its various parts. 
and 3, if the resistance of each lamp is 
5 ohms and the resistance of all of the 
wire in the circuit is 0.9 ohm and the 
resistance of the dynamo itself is 0.1 ohm, 
the resistance of the complete circuit will 
be 


Referring to Figs. 2 


(6X 5) +09 + 0.1 = 31 ohms. 
In the previous primer chapter it was 











onl 


FIG, 2 


Xe 





of the reversing switch of Fig. 15. This 
modification, shown in Fig. 
in connecting the terminal wire d’ of the 
shunt held to the contact 2 instead of to 
the point d (as in Fig. 15) and in making 
the contacts 2, 3, 4 and 5 longer than the 
contact 7. With this arrangement, when 
the motor is started, the bridges N’ and 
N” are carried over as far as they will 
go, the line }’ indicating the position when 
the movement is to the left. In stopping, 
the bridges N’ and N” are not returned 
to the central position, but only as far 
as the line X, and the connection with the 
line is broken through the separation of 
the contact 7 from the bridge N’, but the 
motor armature and field coils are left 
connected in a closed circuit, as is more 
clearly shown in Fig. 18 When this ar- 
rangement of the switch is 
used, no arc is preduced except between 
the contact 7 and the bridge plate N’, as 
this is the only point at which the cur- 
rent is broken. This are is small be- 
cause the inductive action of the field is 
prevented by the e.m.f. generated in the 
armattire, which tends to keep up the 
current flowing through the field winding. 

In some cases the armature circuit is 
not keot closed when the motor is started, 


17, consists 


~ 


reversing 





which the current from the dynamo passes. 

Such a cireuit is called a cir- 
cuit because the current passes through 
all of the apparatus “serially’—one after 
another. Of course, the passage of cur- 
rent through the whole circuit is practical- 
ly instantaneous when the circuit is first 
“closed” or completed, and continuous 
after that, but, nevertheless, it passes 
through the various parts of the circuit 
one after the other. “Series,” 
in electrical language, means 
successively, in sequence. 


“series” 


therefore, 
connected 
The dynamo D 
and the lamps represented by crosses in 
I‘ig, 2 are said to be “connected in series.” 

In a series circuit, the current passing 
through any one element of the circuit is 
exactly the same as that passing through 
any or all of the other elements or parts 
of the circuit. For example, if the cur- 
rent sent out by the dynamo in Fig. 2 is 
1O amperes, the current in every part 
of the circuit will be 10 amperes, whether 
it be in the lamp a, which the current 
passes first, the fourth lamp b, or the last 
lamp c. 

The direction in which a current flows 
through a circuit is determined by the 
way in which the circuit is connected to 
the source of current. 








oe 
NZ NZ SZ 
sn “b me 
—-, a c a 
2 NZ SZ 
7N wN “N 
<—_—. + 


Power, N. ¥? 


explained that the electromotive force re- 
quired to overcome resistance is equal to 
the resistance in ohms > the current in 
amperes. 

In the present example, therefore, if the 
current in the circuit were 10 amperes the 
pressure or e.m.f. necessary to force that 
current through the complete circuit would 
be 


10 X 31 = 310 volts. 


So long as the circuit remains as de- 
scribed and the dynamo generates 310 
volts, the current in the circuit will be 
10 amperes. But if by any means the 
dynamo should be made to increase its 
e.m.f. to 372 volts, then the current in 
every part of the circuit would be in- 
creased to 

372 > 31 = 

Again, if the dynamo continued to gen- 
erate 310 volts and two of the lamps were 
removed from the circuit, leaving four 
lamps and the same length of wire, the 
resistance of the whole circuit would be 
reduced to 


(4 X 5) + 09 + ot = 21 ohms, 


and the current would then increase to 


I2 amperes. 


310 = 


21 = Ig.76 amperes. 
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tudy of the Boiler Blowof 


Its Function and Efficiency; Causes and Effects of Impurities in Feed 
Water; Both Bottom and Surface Blowoffs Desirable; Results of Analyses 
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All waters fed into steam boilers con- 
tain some impurities, which 
soluble or insoluble, or both. 


are either 
These im- 
purities may be divided into two classes: 
incrusting and nonincrusting. The former 
is made up of the suspended matter, lime 
and magnesia salts, silica and the oxides 
of iron and alumina; the latter includes 
only the sodium salts. 

The impurities in the feed water ac- 
cumulate in the boiler by the action of 
heat and the concentration due to evapora- 
tion. Heat drives off the soluble carbonic 
acid and thus reduces the solubility of the 


carbonates. By the evaporation of the 
water into steam all the impurities, in- 
cluding the suspended matter, are left 


behind and eventually supersaturation of 
the soluble scale-forming i 
reached, when these impurities crystallize 
and with the suspended matter deposit as 
scale or sludge. Sometimes the combined 
effect of heat and concentration 
chemical reaction with a consequent pre- 
cipitation. 

Operating a boiler with water contain- 
ing any impurity will, by heat and con- 
centration, cause any or all of the follow- 
ing, depending on the amount and kind 
of impurity: 


impurities is 


causes 


Accumulation of suspended matter. 

Formation of scale or sludge. 

Corrosion. 

Concentration of 
stances. 


nonincrusting sub- 


These in turn may cause any or all of 


the following, which are objectionable 
from the viewpoint of economy and 
safety: * 


The overheating of plates and tubes. 

Loss by waste of fuel due to scale, re- 
ducing the efficiency of the boiler. 

Reduced heating surfaces in water-tube 
boilers and decreased water space in all 
types of boiler. 

Necessity for cleaning and repairs. 

Priming and foaming. 

Loss due to the investment in spare 
boilers to put into commission when it 
is necessary to take boilers out of 
vice for cleaning or repairs. 

Loss of fuel due to heat lost on cooling 
a boiler for cleaning or repairs and that 
required again to bring it into service. 


ser- 


Cost of tube-cleaning machines, repairs 
‘o them, interest and depreciation on the 
money invested and labor and power re- 
uired for operating them. 

Loss of efficiency in earning power of 
proved furnaces and stokers; these are 
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installed to increase evaporation, which 
correspondingly increases the concentra- 
tion of impurities, thus forming a greater 
deposit of scale or producing more active 
corrosion and hence a great reduction 
in the efficiency and life of the boilers. 
All types of steam boiler are subject to 
the same general condition of water con- 
tained in them after they have been under 
steam for a time. That is, on account of 
the concentration and precipitation of im- 
purities, the water becomes foul, and to 
eliminate some of the impurities and keep 
down sludge, a part of the water is blown 
off while the boiler is in service. The 
introduction into the boiler of any chemi- 
cals or boiler compounds increases the 
amount of impurities, both soluble and 
the frequency 


and increases 


of blowing off. 


insoluble, 


Blowing off is generally done from the 
lowest point on the boiler, on the assump- 
tion that all impurities in suspension will 
settle with the heavy suspended matter, 
such as the mud or silt of the feed water; 
hence the name “mud drum.” This set- 
tling may occur in certain types of boiler, 
especially in the return-tubular, but it is 
doubtful if such is the case in many of the 
water-tube boilers. 
Heat will force out of solution prac- 
tically all those incrusting solids which 
make up the temporary hardness, namely, 
the carbonates of lime and magnesia held 
in solution by the carbonic acid, which is 
expelled by boiling. These precipitated car- 
bonates may be carried to the mud drum 
or part of the boiler designed to receive 
them, or may be deposited on the heating 
surfaces. 

The permanent hardness, made up of 
the sulphates, chlorides and nitrates of 
lime and magnesia, is not acted on by heat 
alone, as its being forced out of solu- 
tion depends on the temperature and the 
amount in solution; so that no appreciable 
precipitation of these substances occurs 
effected, and 
concentration in the mud drum or leg is 
possible only to a 


unless a concentration is 


limited extent. 
The chloride and nitrate of magnesia will, 
however, suffer partial and 
precipitation, even much below boiler tem- 
perature. 

The nonincrusting solids are rarely if 
ever present in feed water to such an ex- 


very 


dissociation 


tent as to reach supersaturation by evap- 
oration and thus be forced out of solu- 
tion. Furthermore, the solubility of the 


GRETH 


noninerusting solids as a 
with the temperature. 

The circulation of the water in the re- 
turn-tubular that there ss 
a considerable deposit of sludge in the 
botto.a of the boiler. At 
there is 


rule increases 


rise in 
boiler is such 


the water lin 
also a considerable accumula 
tion of suspended matter, and no inatter 
from what part of the return-tubular boil- 
er water is taken, it shows practically a 
uniform diffusion of the soluble impurities. 

In the 
different 
with the 
tube boilers are provided with mud drums, 
others with legs from which the blowoff 
is taken; in others the blowoff is located 


water-tube boiler an entirely 
state of affairs exists, varying 
type of boiler. 


Some water- 


at the lowest point with no special pro- 


vision for collection of sludge: in some 


the feed water enters the steam drum, 
mixes with the water in the boiler and 
passes down a bank of tubes, where it 


is heated to boiler temperature, which is 
supposed to the 


tion of the scale-forming matter and carry 


bring about precipita- 
it, together with the suspended matter in 
the feed water, into the mud drum, to 
which the bank of tubes is connected and 
through which all the water entering the 
boiler circulates. 

In other types the mud drum is not in 
the direct path of the circulating water 
but is a dead end; 
in the mud 


in this type the water 
drum is practically static. 
In other types of the water-tube boiler the 
water is fed through drums, tubes, pans, 
ete., in the boiler, so as to heat the water 
to boiler temperatures before mixing with 
the water in the boiler, and depending 
upon the carry the 
pended impurities in the feed water, or 


circulation to Sus- 
those forced out of solution, to the low- 
est point of the the 
The mud blowoff is 
usually located in the coolest part of the 
setting, or, in other words, where there 


boiler or blowoff 


opening. drum or 


are the least circulation and evaporation. 
The blowoff is intended not only to re- 


move suspended matter and deposited 
sludge, but to reduce the concentration 
of the soluble impurities: therefore, it 


should be so located that a minimum quan- 
tity of blowoff water will remove the 
greatest amount of suspended matter and 
that portion of the water showing the 
greatest concentration of soluble salts. 
The greatest concentration of soluble im- 
purities occurs in that part of the boiler 
where the evaporation is most rapid, and 
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not in the coolest part, where little or 
no evaporation takes place. 

The blowoff from the mud drum or 
lowest part of any boiler does not carry 
out all the matter deposited, but simply that 
in the immediate vicinity of the opening, so 
that in those boilers having a dead-end 
drum or leg, the greater part of the de- 
posited suspended matter remains in the 
water. In those boilers where there is a 
circulation of the water through the mud 
drum or leg, it must necessarily prevent 
the deposition of all of the suspended 
matter and much of it will be carried into 
the boiler proper, where, with the scale- 
forming matter forced out of solution, it 
adds to the scale formed. 

There are many theories about ebulli- 
tion in a steam boiler, but just what 
changes in the impurities in the water 
take place in the boiler are not known, 
nor can they be positively determined. The 
analysis of the feed water shows the im- 
purities it carries into the boiler; the 
analysis of scale shows what has been 
deposited as a result of heat and concen- 
tration; the analysis of water taken from 
various parts of the boiler will show that 
reactions have taken place; just how, 
when or under what conditions they take 
place is a matter of conjecture. 

Those reactions I shall cite as having 
taken place are conclusions reached from 
the analyses of many hundreds of samples 
of boiler-feed water, blowoff water and 
scale; samples taken of almost every pos- 
sible water supply, raw, softened, etc.; 
blowoff water from nearly every type of 
boiler, operating under every conceivable 
condition. There are, however, some re- 
actions cited that do not seem to have al- 
ways‘taken place. This can only be ac- 
counted for by the presence or absence 
of other salts and the difference in boiler- 
operating conditions. 

For instance, to precipitate calcium sul- 
phate which, at boiler temperattres, is 
soluble to about 25 grains per United 
States gallon, it is necessary, if a water 
which contains only 3 grains per United 
States gallon is fed into the boiler, to 
have the temperature and concentration 
to the point at which it will be forced 
out of solution for that particular water. 
This point is a variable one and depends 
on the nature of the other substances in 
solution in the water, as well as the tem- 
perature at the pressure under which the 
boiler is operating. 

An increase of impurities is shown in 
any boiler after being in operation for 
only a few hours, and there will be a 
continual increase in the amount as long 
as the boiler is making steam, irrespective 
of the amount blown off. (See the writer’s 
article, “The Effects of Superheating 
Moist Steam,” Power, July 7, 1908.) This 
point is illustrated by the following anal- 
showing the raw water and the 
boiler water after four days’ operation, 
with regular blowing off: 


yses, 

















POWER AND THE ENGINEER. 

Concen- 

trated 

Feed Boiler 

Water. Water. 

Grains per U. 8. 

Gallon. 

Volatile and organic matter.| 0.25 7.40 
ENE aan 0.35 0.65 
Iron and alumina oxides. . 0.05 trace 
Calcium carbonate........ 4.50 3.77 
Calcium sulphate..... naka 0.68 10.13 
Magnesium sulphate . 1.98 21.15 
Sodium sulphate.......... 0.44 25.40 
Sodium chloride........... 0.45 30.00 
co re 8.70 98.50 
Suspended matter......... 0.90 130.60 
Incrusting solids. ......... 7.56 35.70 
Nonincrusting solids. ...... 0.89 55.40 














The foregoing analyses also illustrate 
the difference in concentration of the dif- 
ferent salts and the effect of heat on 
forcing out of solution some of the salts, 
depending on their solubility at the tem- 
perature and the other substances in solu- 
tion. The sodium chloride (salt) in the 
raw water shows 0.45 grain; in the boiler 
water, 30 grains, showing over 66 con- 
centrations. 

Sodium chloride may be used as a 
basis for determining the concentration, 
as practically no chemical change takes 
place between the sodium chloride and 
the other salts in solution; also, because 
the solubility of sodium chloride increases 
with the temperature, so that at no time 
will there be any material reduction in 
the sodium chloride, on account of cehmi- 
cal change or precipitation, as the boiler 
would not steam with the concentration 
of the sodium chloride at a point where 
it would be forced out of solution. Some 
of it may be mechanically carried down 
with the scale-forming matter and be de- 
posited with the scale, but the amount is 
usually extremely small, as scale analyses 
rarely show any appreciable amount of 
sodium chloride. Of course, measuring 
the concentration of the impurities by 
means of any soluble salt is liable to error 
on account of variations in the feed water. 

Sodium chloride will sometimes react 
with magnesium sulphate, especially at 
the higher temperatures and pressures and 
after considerable concentration, forming 
sodium sulphate, precipitating magnesium 
hydrate, which is very insoluble (less 
than I grain per United States gallon), 
and liberating hydrochloric acid, which 
will combine with the calcium carbonate 
if present; if not, it will attack the iron 
of the boiler. This is not the case in 
the foregoing analyses as there is no cal- 
cium chloride present and the sodium sul- 
phate shows less concentration than the 
sodium chloride. 

Sodium sulphate may also be taken as 
a measure of the concentration on ac- 
count of its great solubility, and its not 
being subject to chemical change, except 
in concentrated solutions. In the fore- 
going analyses the sodium sulphate only 
shows 58 concentrations as against 66 
for the sodium chloride. Ordinarily this 
concentration should be the same, but 


August 31, 1909. 


slight changes in the impurities in the 
feed water may account for the difference. 
There is not a sufficient quantity of either 
one present to cause a precipitation and 
the scale from this boiler does not show 
either, except as traces. 

Calcium carbonate at boiler tempera- 
tures varies in solubility from about %4 
grain to 8 grains, depending on the other 
salts in solution. 

Calcium sulphate, as already explained, 
is soluble to about 25 grains, and in this 
particular water shows only 10.13 grains 
(probably its solubility for this particular 
water and temperature), or about 15 con- 
centrations as against 66 for the sodium 
chloride, so that in all probability a con- 
siderable amount of it has been precipi- 
tated, either as suspended matter or as 
seale-forming sludge. 

The magnesium sulphate which, at boil- 
er temperature, is quite soluble, also 
shows about If concentrations. 

The volatile and organic matter has a 
decided influence on the selubility of 
various salts, but in most water supplies 
the quantity present is not such as will 
affect the solubilities of other salts until 
after concentration. Volatile and organic 
matter is usually present to some extent 
in scale but it does not necessarily follow 
that it will cause scale in the absence of 
lime and magnesia salts. Silica, and iron 
and alumina oxides are usually present 
in most waters in small quantities and 
they deposit as scale in the boiler. 

The large quantity of suspended mat- 
ter is undoubtedly due to the impurities 
forced out of solution and to the con- 
centration of the suspended matter tmtro- 
duced with the feed water. The sodium 
chloride shows 66 concentrations, while 
the suspended matter shows about 145 
concentrations. 

Other substances in solution im boiler- 
feed water may, under heat and concen- 
tration, become insoluble, such as mag- 
nesitm carbonate, which is quite similar 
to calcium carbonate as to solubility, but 
it is usually dissociated into magnesium 
hydrate and carbonic acid ; the magnesium 
hydrate being precipitated and the car- 
bonic acid going off with the steam. 

Magnesium chloride and magnesium 
nitrate are easily dissociated, beginning 
at 200 degrees Fahrenheit, into magnesium 
hydrate and hydrochloric acid or nitric 
acid, as the case may be. Both acids are 
very soluble at all temperatures but they 
will recombine with calcium carbonate if 
it is present. If no calcium carbonate is 
present, these acids will attack the iron of 
the boiler, forming the corresponding iron 
salts, which react like iron sulphate, which 
will be discussed later. 

The following analyses will illustrate 
the decomposition of magnesium chloride, 
the hydrochloric acid formed combining 
with the calcium carbonate and the car- 
bonic acid going off with the steam, and 
the magnesium hydrate precipitated form- 
ing either scale or sludge: 
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Concen- 

trated 

Feed Boiler 
Water. Water. 

Grains per U.S 

Gallon. 
Volatile and organic mattet..| 0.35 2.90 
RRP RR Re 0.35 0.45 
Iron and alumina oxides....| 0.10 trace 
Calcium carbonate......... 1.02 2.02 
Calcium sulphate.......... 2.14 7.68 
Calcium chloride.......... Mosk 1.19 
Calcium hydrate.......... m 0.33 
Magnesium sulphate....... 0.93 
Magnesium chloride......... 0.32 aia 
Magnesium hydrate........ 0.32 
Sodium chloride........... 0.10 12.77 
a §.31 27 .66 
Suspended matter......... 0.05 0.80 
Free carbonic acid......... 0.33 none 
Incrusting solids.......... | 4.86 11.99 
Nonincrusting solids.......| 0.10 12.77 
From the preceding analyses, which 


show what is usually considered a good 
natural water supply, there have been, 
based on the sodium chloride, about 120 
concentrations. This water also shows 
the decomposition of the calcium chloride 
and the formation of calcium hydrate, and 
the presence in solution of some mag- 
nesium hydrate. This water has a de- 
cided caustic reaction. The boilers are 
operated at a pressure of about 175 
pounds. 

A similar state of affairs exists also in 
the following analyses; being rather a 
bad water. From the analyses of the water 
it would seem that a greater dissociation 
should have taken place compared with 
the preceding analyses. The water in 
this case also has a caustic reaction: 











Concen- 
trated 
River Boiler 
Water. Water. 

Grains per U. 

Gi allon. 
‘ee and organic mat-| 

ES ees Seen 0.85 4.90 
ER | 0.30 0.25 
Iron and alumina oxides. 0.10 trace 
Calcium carbonate....... 6.47 1.50 
Calcium sulphate........ | 5.64 26 . 66 
Calcium chloride........ | 6.96 52.41 
Calcium hydrate........ ; 0.45 
Magnesium chloride... . . Bae wakex 
Magnesium hydrate...... oh ke 0.23 
Sodium chloride. ........ 18.81 239.73 
Total solids. .......... 42.55 326.13 
Suspended matter...... 2.55 14.50 
Free carbonic acid....... | 0.11 none 
Incrusting solids........ 22.89 81.50 
Nonincrusting solids... . . 18.81 239.73 











Magnesium sulphate in 
usually form scale. 


itself will not 
There is, however, 
a reaction between the magnesium sul- 
phate and calcium carbonate, in which the 
magnesium hydrate is formed and pre- 
cipitated, carbonic acid going off with the 
team and a corresponding amount of 
‘alcium sulphate being formed. This cal- 
‘ium sulphate will, of course, form scale 
fter concentration to. the limit of solu- 
ility for the particular water. 

The following analyses will illustrate 
e formation of the calcium sulphate 
‘om the magnesium sulphate, also the 
‘composition of the magnesium chloride. 
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It will be noted in these analyses that 
the concentrated boiler water still shows 
some magnesium chloride but no mag- 
nesium sulphate. This reaction is quite 
common in nearly all boiler waters: 











Concen- 
trated 
Raw Boiler 
Water. Water. 
Grains per U.S 
Gallon 

— and organic mat- | 
Recta rin inat < Deis 1.40 | 2.80 
Silica BR RE Se ae 0.35 | 0.45 
Iron and alumina oxides trace 0.15 
Calcium carbonate....... 6.25 | 1.50 
Calcium sulphate....... 3.64 | 16.35 
Magnesium sulphate..... Sf. ares 
Magnesium chloride... . . . 1.01 | 0.28 
Magnesium hydrate..... 0.15 
Sodium chloride......... 4.68 146.44 
Total solids........... 18.35 168.12 
Suspended matter...... 0.25 | 15.90 
Free carbonic acid....... 0.33 | none 
Incrusting solids........ 2.27 (| 18.88 
Nonincrusting solids... . . 4.68 146.44 











Iron sulphate is sometimes present as 
a result of drainage from coal mines and 
manufacturers’ waste, also sulphuric acid, 
which, with the iron of the boiler, forms 
iron sulphate. The iron sulphate is de- 
composed at boiler temperatures, liberat- 
ing sulphuric acid, precipitating the iron 
as the oxide, the acid taking up a new 
supply of iron, again forming the iron sul- 
phate, which in turn is again dissociated. 
This cycle continues indefinitely with an 
increased corrosion of the boiler iron, cor- 
responding to the increase of acid re- 
sulting from the iron sulphate introduced 
in the feed water. 

In a return-tubular boiler, samples of 
water taken from the blowoff of a 72-inch 
by 18-foot boiler, the blowoff located 
about 18 inches from the back head, and 
from a floating surface blowoff, gave the 
following analyses: 














Water from 
Blowoff Surface 
Water. Blowoff. 
Grains per U. 8 
Ga lon. 

Volatile and organic mat- | 
DS hens Dace wa ns bs ace 3.60 3.30 
OE et i oe 0.85 | 0.75 
Iron and alumina oxides. 0.15 0.85 
Calcium carbonate...... 3.00 | 3.54 
Magnesium hydrate..... 0.17 | 0.25 
Sodium sulphate....... 94.15 | 96.44 
Sodium chloride........ 69.05 70. 20 
Sodium nitrate......... 0.31 | 0.39 
Total solids.......... 171.28 | 175.72 
Suspended matter...... 0.15 | 192.25 
Incrusting solids....'... 4.17 | 5.39 
Nonincrusting solids. ... 163.51 | 167 .03 








In this case water taken from a floating 
skimming blowoff shows practically the 
same analysis as from the bottom blow- 
off, except that the amount of suspended 
matter shows about 192 grains per United 
States gallon, showing that a_ surface 
blowoff is more efficient in this type of 
boiler than the bottom blowoff, on ac- 
count of the reduction of suspended 
purities. 

A water-tube boiler of standard make 
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(which I shall designate as “Type A”), 
with a mud drum, was fed with a softened 
water of the following analysis: 








SOFTENED WATER. 





Grains 5 per 
U. 


-Gailon, 


Volatile and organic matter......... 0.85 
= semen Meee See aed tives nin ae ae 0.25 
Iron and alumina oxides............ 


trace 
Calcium carbonate................. 1.25 
Magnesium carbonate.............. 0.88 
Magnesium hydrate................ 0.44 


Sodium carbonate.................. 0.77 





Sodium sulphate... .. 2.2... .ceeacees 12.21 
ed ooseea it vot nbn lf ee 6.76 
eer ere 0.55 

NI oo ovis in in: hdd eee 23.96 
Suspended matter.................. 0.05 
EON OUND oo oss s sass sedaweae 2.82 
Nonincrusting solids................ 20. 29 








After being in operation for about. 700 
hours, the blowoff showed water of the 
following analysis: 








Bioworr WATER. 





Grains a 


Gailon. 


ere Be Hae Ge 6.316 a8 wie ere ae 1.25 
Iron and alumina oxides........... 


trace 

Calcium carbonate................ 1.43 
Magnesium hydrate............... 0.46 
Sodium carbonate................. 9.06 
re ee eee 258.08 
Sodium chloride.................. a | .02 
ee eee 10 
I a i is td dhe dae sreig en eae 382.50 
Suspended matter................. 7.80 
SCTROEIN GOTNEG 665k ica cvasscns 3.14 


Nonincrusting solids. . 











On the other hand, water drawn from 
the gage column at the same time ana- 
lyzed as follows: 








WATER FROM GAGE COLUMN. 


Grains per 
Ss. 

Gallon. 

Volatile and organic matter. wate 0.15 
| RE SERS SS ae a ae: 2.45 
Iron and alumina oxides........... trace 
Calcium carbonate................ 0.71 
Magnesium hydrate............... 0.58 
Sodium carbonate................ 9.85 
Sodium sulphate................. 438 .07 
ee ee 175.50 
OUST TRIE TOES . wn ce ccccc snes 8.50 
Total solids. . ‘eee. we ah ree tance 635.81 
Suspended matter................. 41.90 
Incrusting solids. . pris aamtarena eters 3.74 
Nonincrusting solids............... 631.92 











No sample was 
surface, 


from the 
in question had no 
surface blowoff, but if the suspended mat- 
ter shown in the analysis of water from 
the surface blowoff of the return-tubular 
boiler cited is used as a basis, 


obtainable 
as the boiler 


the water 
at the surface would show the greatest 
concentration of both suspended matter 
and soluble impurities. This would be 
in the steam drum and not in the mud 
drum. 

The analyses of samples from the feed, 
bottom blowoff and water column in an- 
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other type of water-tube boiler (“Type 
8”) also provided with a mud drum, but of 
a totally different construction and where 
an entirely different set of conditions ex- 
isted, are as follows: 


























Fre. 

From | Water 

Feed | Blow-| Col- 

Water.| off. umn. 

Grains per U. 8. 
Gallon. 
Volatile and organic | 

MINS 5) dy ater ac snai-eishale 0.05 | 14.00) 17.00 
RE ES ee ene ee e oe 0.55 0.45 1.05 
Iron and alumina oxides. .| trace | trace | trace 
Calcium carbonate....... 2.02 6.43) 7.32 
Calcium sulphate........ 0.65 2.80) 3.80 
Magnesium sulphate...... 0.29 4.36) 6.17 
Sodium sulphate......... 2.17 |132.20)141.72 
Sodium chloride. ........ 0.99 108.77|120 30 
Sodium nitrate.......... 0.31 6.12) 6.13 
Total sounds. ..........| 7.08 [275.13'303.49 
Suspended matter........ 0.05 5.75| 16.45 
Incrusting solids......... 3.51 | 14.04] 18.34 
Nonincrusting solids......| 3.47 on 68.15 
Not esuch a marked difference exists 


between the two blowoff samples in this 
case as in the preceding example with 
boilers of “Type A,” 
difference exists both in the suspended 
impurities ; 


yet an appreciable 
matter and in the soluble 
showing a greater concentration in the 
water from the water column, also a 
larger amount of suspended matter than 
from the regular blowoff. 

Any number of similar analyses might 
be cited to show the same condition of 
affairs and in nearly every case the anal- 
ysis of water taken from the gage column 
shows a larger amount of soluble im- 
purities than does the water from the 
blowoff. The amount of suspended mat- 
ter, except in a very few instances, shows 
higher from the water column than from 
the blowoff, and where 
be obtained from the 
pended matter was still higher, and ir 
the case of all water-tube boilers the 
greatest concentration of both soluble and 
suspended impurities is found to be in the 
water in the steam drum at the water line. 

The location of the blowoff at the bot- 
tom of the boiler is on the assumption 
that the suspended matter would settle 
out. This would undoubtedly be true if 
the water static, but the circula- 
‘tion of water in a boiler in operation must 
necessarily be very rapid, and very little 
if any settling can take place while the 
boiler is steaming, so that the suspended 
matter introduced in the raw water, to- 
gether with that formed by those sub- 
stances which are forced out of solution, 
is swept along with the water, some of 
which deposits as scale, the remainder 


samples could 


surface, the sus- 


were 


eventually as sludge. 

There seems to be a tendency for the 
suspended impurities to collect at the sur- 
face as a sort of scum. This scum may 
be more or less broken up by the steam 
leaving the water, but the upward current 
of the steam and water tend to carry the 
suspended matter to the surface, where 
much of it is held by the surface tension. 
All these forces tend to make the water 
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line the collecting place for suspended 
matter rather than the mud drum. 

Taking everything into consideration, 
the water line is the more rational loca- 
tion for the blowoff for the removal of 
impurities than the so-called mud drum, 
or bottom of the boiler. A blowoff at 
the bottom of the boiler is absolutely es- 
sential, but the intelligent use of a blow- 
off at the surface of the water in addi- 
tion to the bottom blowoff would result 
in improved operating conditions, by re- 
ducing the amount of suspended impur- 
ities, as well as .the concentration of the 
soluble substances, thereby reducing scale 
formation and increasing economy in fuel 
and boiler maintenance. 

It is, of course, essential that the water 
fed into the boiler should be of the best 
possible quality obtainable; that is, free 
from suspended matter, as soft as pos- 
sible and low in sodium salts. If natural 
water, practically free from lime and mag- 
nesia nearly 
all natural supplies can be softened, puri- 
fied and filtered at small 
preventing scale formation; but the blow- 


salts, cannot be obtained, 


cost, thereby 
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FIG. I. THE STEAM LOOP 
off is still necessary, as concentration will 


take place and this must be reduced by 
blowing off, and that at the point of great- 


‘est concentration to remove the greatest 


quantity of impurity, soluble and insoluble, 
with a minimum quantity of blowoff 
water. However small the amount of 
incrusting and nonincrusting solids may 
be in any natural or purified water, con- 
centration prevented, but a 
slight diluting effect can be brought about 
by blowing off and replacing with fresh 
feed water. 


cannot be 


Blowing off, then, is necessary to im- 
prove the conditions under which a boiler 
is to make steam and therefore every 
boiler should be supplied with properly 
located blowoff valves and an intelligent 
engineer to use them. 





It is stated that a rust-preventing coat- 
ing for iron, used by a German manufac- 
turing company, consists in coating iron 
and steelware first with lead, then electro- 
lytically with zinc, and finally heating this 
coating, so as to obtain an alloy of the 
two metals which has the same potential 
as zine. 
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The Inception of the Steam Loop 


By James II. BLEessINnG 


The steam loop is a device for return- 
ing the water of condensation from a 
heating system, located below the water 
level of the directly back into 
the boiler without in any way opening to 
the atmosphere. 

Under favorable conditions the steam 
loop will work as well as though the 
heating system were placed high enough 
above the water level in the boiler to 
permit all the water of condensation to 
graviate back into the boiler. 

In a general way the mode of operation 
of the loop is this: 
is so arranged that the water of con- 
from the different radiators 
toward some low point and 


boiler, 


The heating system 


densation 


graviates 


thence is led into the top of a receiver. 
After this is done it is found that owing 
to friction, caused by the velocity of the 
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FIG. 2. DIAPHRAGM TRAP 

steam passing through the different pipes 
and condensation due to radiation, the 
steam pressure in the small drip receiver 
is much less than that in the boiler. This 
difference will determine the hight, or the 
length of the loop, that must be employed 
so that the water will gravitate throught it 
into the boiler; that is to say, if there is 
ten pounds difference in pressure, the 
descending leg of the loop should extend 
about thirty feet above the water level 
in the boiler, since a column of water 
23/10 of a foot high is equal to one 
pound pressure, and, given a difference 
in pressure of ten pounds, it would re- 
quire a column of water 23 feet high to 
If we 
make the loop 30 feet high we shall have 
an additional length of 7 feet with which 
to overcome friction. 


equal this difference in pressure. 


The water, after 
it reaches the top of the loop, composed 
of a larger section of pipe, will flow into 
the boiler through the descending leg with 
a velocity due to the extra seven feet add- 
ed to the discharging leg. 

Some of the steam loops that have bee: 
in use were constructed similar to Fig. 
This style of steam loop was _ broug! 
to the attention of the public about 180 
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In the loop shown it is not necessary to 
use a receiver to contain the water from 
inany radiators as there is only one shown. 

Referring to Fig. 1, a is the boiler, b the 
radiator, c the drip pipe from the radiator, 
d the return leg, e a short piece of pipe 
larger than the receiving or discharging 
leg, which forms the receiver, or sep- 
arator, f is the main steam pipe for sup- 
plying the system, g is a check valve 
opening toward the boiler to prevent the 
water returning to the system, / and i are 
hand valves used on occasions that will 
be explained later. 

To start the loop in operation with 
steam in the boiler, we first open the steam 
hand valve i to admit steam into the radi- 
ator, then open the steam hand valve / 
that opens to the atmosphere and the 
steam entering the radiator will displace 
the air and water from the radiator up 
through the drip pipe c into the top side 
of the large pipe e, and so on 
through the discharging leg d that leads 
from the bottom of the large pipe e and 
so on through the hand valve / to the 
atmosphere. When the air and first water 
have been removed from the system, close 


down 


the hand valve h and after the discharging 
leg of the loop has become nearly full 
of the water of condensation, the circula- 
tion will continue through the check valve 
g into the boiler. This ‘circulation will 
continue as long as there is no air or an 
unusual flood of water, for when this 
happens, the pipe c will fill solid with 
water. Under these conditions the pipes c 
and d (the two legs of the loop) are equal, 
one balancing the other, and the circula- 
tion stops until the equilibrum is displaced 
by blowing through as has been before 
described. 

In the year 1868 I was employed as 
superintendent of the Townsend Furnace 
and Machine Works, of Albany, N. Y., a 
concern established in 1813, the proprietors 
of which in 1868 were Franklyn Townsend 
and George P. Jackson, who then con- 
ducted the works under the firm name of 
Townsend & Jackson. The plant was 
then located in a part of the city about 
150 feet above tide water in the Hudson 
river. The buildings were all heated with 
steam, the apparatus for that purpose hav- 
ing been installed by Joseph Nason, a well 
known heating and ventilating engineer, 
about 1856. The heating plant was made 
up‘in part of practically all the different 
systems in use at the present time. The 
offices were heated by direct steam, the 
water of condensation gravitating back 
into the boiler. The machine and pattern 
shops were heated, while the engine was 
running, by exhaust steam, the water of 
‘ondensation escaping to the atmosphere 
hrough nonreturn steam traps. It may 
interest the reader to know that the back- 
Sressure valve used in connection with 
he heating system was simply a flat disk 
icld on top of the exhaust pipe by a bolt 
snd spring, the bolt forming a guide 
or the movement of the valve. In the 
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autumn when it became necessary to use 
the heating system the person in charge 
had to send a man to the roof of the 
building, there to attach the back-pressure 
valve to the top of the exhaust pipe, where 
it remained as long as the heating system 
was in operation. While it may 
strange to some to have the back-pressure 
valve on top of the exhaust pipe above 
the roof, my recollection is that it caused 
no trouble and that the system was on the 
whole very satisfactory. 

During 1870 the proprietors of the 
Townsend works deemed it best to re- 
move their establishment 
front. As the 
works was to be considerably greater than 


seen 


down to the 
river area of the new 
that of the old, it was necessary to make 
some changes in the heating system. | 
concluded to use the exhaust steam for 
heating the’ foundry and part of the upper 
floors, and to heat the offices, machine 
and pattern shops with direct steam taken 
from a boiler to be especially installed for 
that purpose. I intended that the boiler 
should be set in a pit so that the water 
of condensation from the heating system 
of the lower floors would gravitate into 
it. After having settled on this plan, be- 
lieving it to be all right, I arranged with a 
contractor to remove as much as possible 
of the old heating system and replace it 
in the new works and to furnish all 
the extra pipe and fittings necessary to 
complete the system as I had planned it. 
After arranging with the contractor, I paid 
very little attention to the matter, as we 
had over a hundred men employed in the 
different shops and my time and attention 
were fully occupied with the details of the 
business and the removal of the works. 
Therefore, I did not discover the gross 
error I had made until after nearly all 
the work was done, with the exception of 
the setting of the boiler. You can imagine 
my position, after explaining to my em- 
ployers what a simple and effective plan 
I had devised for the return of the water 
of condensation back to the boiler, when 
I learned how impracticable it was to 
place the boiler low enough to have the 
water from the lower floors gravitate into 
it, owing to the fact that cach tide caused 
the. level of the water in the river to rise 
higher than the fire box of the boiler. 
In order to overcome this condition it 
would be necessary to set the boiler in a 
tank anchored to prevent its floating. This 
would have been very expensive and under 
the circumstances impossible. 

After having discovered the character 
of the problem that confronted me, my 
first thought was to secure a trap that 
would return the water of condensation 
to the boiler without the aid of pumps. 
After making a thorough inquiry, I failed 
to learn of any such device. 

In an effort to solve the problem pre- 
sented, my mind turned naturally to the 
thought of returning the water of con- 
densation to the boiler by gravity, and my 
first experiments were all in that direc- 
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tion. My first return steam traps, invented 
during 1871, were placed above the water 
level in the boiler, the steam being taken 
from the steam space of the boiler and 
acting upon the upper side of a diaphragm’ 
contained within the trap and intended for 
equalizing the pressures. This diaphragm 
acted simply as a dividing wall between 
the water on the one side and the steam 
on the other. The steam used for each 
discharge of water from the trap was, 
as in the case of a steam pump, exhausted 
to the atmosphere. 

In my experiments with the diaphragm 
trap 
light. 


several facts came to 


Among other things, | discovered 


interesting 


that the inlet pipe for conveying the water 
of condensation to the trap receiver from 
the coils contained steam and water, for, 
after the first condensation, due to the 
extra amount of steam condensed when 
steam was first let into the heating ap- 
paratus was worked off by a few rapid 
discharges of the trap, it would require 
several minutes to collect 
to again fill the trap. 


water enough 
While this was 
filling up one could hear the inlet check 
valve on the inlet pipe rattling on its seat, 
caused by the water and steam passing 
through it. As a result of this observa- 
tion and the experiments T had been mak- 
ing, it occurred to me that after all, the 
coils and radiators were only a part of the 
direct steam pipe that conveyed the steam 
from the boiler through them and. finally 
terminated in the small pipes used for col- 
lecting the water of condensation. 

If this smaller return pipe were con- 
nected, so I reasoned, to the top of a ves- 
sel of proper size placed a certain distance 
above the water level of the boiler, the 
water and 


steam would pass over into 


receiver, the falling to the 
itself from the 


The steam pressure in the receiv- 


water 
bottom and .separating 
steam. 
ing vessel would be about the-same as the 
pressure in the system at its farthest point 
from the boiler. If this pressure were 
near enough to that in the boiler and the 
receiver were placed at a hight sufficient 
above the water level in the boiler so that 
the solid water column would make up 
for the difference in the pressures, the 
water would gravitate back into the boiler 
through a return pipe extending from the 
bottom of the receiver. With this under- 
standing of the conditions, I prepared a 
spherical vessel twelve inches in diameter 
as the receiver to be used in the system 
T he- 
lieved that a receiver of the size mentioned 
would be ample for the purpose as the 
capacity was less than one gallon per min- 
ute. The 


with which [T was experimenting. 


receiver was placed on the 
floor above the boiler where the coils 
were situated and about nine feet above 
the water level in the boiler. After the 
receiver was connected up and. steam 
turned on and the first water and air re- 
moved by blowing to the atmosphere, cir- 
culation began and was perfectly main- 
tained. 
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Testing for Iron; An Interesting Simple Experiment with Boiler Scale; 


A Handy Form of 


Homemade 


Hydrogen Sulphide 


Apparatus 
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The next metal to try in analysis is 
iron; for, whether you work up some 
scale from a boiler tube or some evap- 
orate from your water supply, you will be 
almost certain to find some iron. Indeed, 
iron in small quantities is almost every- 
where, and the tests for it are equal to 
the emergency. The first thing to do is 
to make a solution of common green 
vitriol, sulphate of ferrous iron. In an 
earlier lesson it was explained that this 
will surely turn brown in a few days, 
especially if left open to the air; and it 
was pointed out that this brown rusty 
stuff which comes is the ferric hydroxide, 
or the hydroxide of the higher form of 
oxidation which iron shows. 

Have your reagents ready, and note 
that the common reagents are the hydrox- 
ides and carbonates of the common al- 
kalies, sodium (or potassium, which close- 
ly resembles sodium) and ammonium. If 
you add some of the alkaline hydroxide 
to a solution of a metal, down goes some 
of the hydroxide of the metal in question; 
if you add’ some of the solution of the 
alkaline carbonate to a solution of some 
metal, down goes the insoluble carbonate 
of the metal attacked. For none of the 
metals has soluble hydroxides or car- 
bonates, except the alkali metals, and most 
of the heavy metals have insoluble sul- 
phides. Now try the fresh solution of 
green vitriol and you will find that iron 
gives with sodium hydroxide a dirty green 
hydroxide which will rust over to the 
brown or red ferric form of the hydroxide 
in a few minutes, according to the fol- 
lowing equation: 


12Fe 80, +6H,O + 30, =4Fe,(SO,),+4Fe(OH), 


Ferrous Water Oxygen Ferric Ferric 
Iron Iron Iron 
Sulphate Sulphate Hydrox- 
Soluble Soluble ide In- 

soluble 


Such reactions will go on more quickly 
as a rule in proportion as the solution 
is alkaline. In this case, if you are for- 
tunate, you may sce the fresh precipitate 
of ferrous hydroxide from the green 
vitriol first whitish, which will, however, 
soon become green, and then rusty. 

If you try the alkaline solution of am- 
monium or sodium carbonates on the 
green vitriol solution, you will get also 
a whitish ferrous carbonate, which rapidly 
changes to dark, owing to oxidation and 
other decompositions. Ammonium sul- 
phide (noted in a previous lesson) gives 
with green-vitriol solution a black precipi- 
tate of ferrous-iron sulphide (FeS). The 
special potassium-sulphocyanate, KCNS 
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(or ammonium sulphocyanate NHsCNS) 
test gives nothing noticeable with the solu- 
tion of green vitriol, but after standing, 
the solution goes blood red owing to the 
natural oxidation to ferric iron. There 
are also some other interesting reactions 
with “yellow prussiate of potash” (potas- 
sium ferrocyanide, KisFeCsNe) and with 
the “red prussiate of potash” (potassium 
ferriccyanide, K;FeC.N«); but these pre- 
cipitates are complex, and are related to 
a raft of things which in general are 
called the “prussian blues.” On the whole, 
the iron in green vitriol acts much like 
a typical basic metal, with its insoluble 
sulphide, hydroxide and carbonate. 


OXIDIZING GREEN VITRIOL 


Now take some green vitriol and boil 
it with a little nitric acid. At first you 
will get the brown color, showing that the 
nitric acid is being itself reduced in oxidiz- 
ing the ferrous iron over to the ferric 
iron, and also showing that some of the 
ferrous iron of the green vitriol has not 
yet been oxidized, because the dark color 
is due to a compound of the nitric fumes 
with some ferrous iron. So add some 
more of the nitric acid and boil until 
there is no more dark color in the solu- 
tion, but the whole is a light wine color. 
Now all of the iron has been oxidized 
over to the higher form of ferric iron, and 
you will see this by getting an entirely 
different set of reactions with the same 
reagents which you used on the ferrqus 
iron of the green vitriol. By the way, you 
will want to oxidize the green vitriol over 
with the nitric acid out of doors or in a 
good draft where you do not get the 
nitric fumes in your breath. 

Now if you try for the ferric hydroxide, 
with the sodium or ammonium hydroxides, 
for the ferric carbonate with the sodium 
or ammonium carbonates, and for the 
ferric sulphide with the ammonium sul- 
phide, all that you get in every case is 
ferric hydroxide, a reddish gelatinous pre- 
cipitate. The reason for this is that the 
ferric iron is too much oxidized to act 
as a good base, being something between 
a base and an acid. It is able to form a 
hydroxide—almost any metal can do that 
~-but it is too acid to unite with a weak 
acid like carbonic acid or with hydrogen 
sulphide, which is sometimes called “hy- 
dro-sulphuric acid.” In fact, you will see 
the effervescence of the carbon dioxide 
and of the hydrogen sulphide as you 
pour some of the alkaline carbonates and 
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sulphides into separate test tubes of the 
ferric salt. I forgot to mention that you 
had better put your solution of oxidized 
green vitriol (which is now a mixture 
of ferric sulphate and nitrate) into a clean 
bottle and label it “Ferric Iron Salts.” 
3ut if you test this solution of ferric 
iron salts with some potassium or am- 
monium sulphocyanide, you will get the 
dark blood red of ferric iron; and if 
you dilute some of this by tenths, pour- 
ing half an inch into a test tube and fill- 
ing it up some four or five inches with 
water, and then diluting this in another 
test tube until you can hardly get any 
color, you will find that you can thin the 
solution with water until the last test tube 
in which you can see color is some mil- 
lionth-fold of dilution. I once carried 
this solution up to the fifty-millionth di- 
lution; so it is clear that it is one of the 
most sensitive and delicate of tests; and 
yet you easily practice your eye so that 
you can tell something as to the approxi- 
mate strength of the ferric-iron solution 
with which you are working. 

But we must not lose sight of the main 
point—we have two entirely distinct solu- 
tions of iron, one the ferrous, which acts 
like a basic metal, and the other the 
ferric, which acts like an almost acid. 
This is not the end; for if you will put 
a piece of sheet zinc in a test tube and 
pour some of the solution of ferric-iron 
salts over it and leave it for an hour ot 
two, you will reduce the iron down and 
back to the ferrous form where you will 
again get the greenish-white hydroxide, 
the black sulphide and the white carbon- 
ate which darkens. You can easily tell 
when this change from ferric iron to fer- 
rous iron is about done because then you 
will get hardly any of the blood-red color 
with potassium or ammonium = sulpho- 
cyanate, or at most only a faint color, 
for the oxygen of the air is always at 
your elbow, and so some of the iron will 
be carried back to the ferric state as fast 
as the hydrogen from the zinc has re 
duced it to the ferrous state. You can 
make this test for the blood-red color 
of ferric iron in the reducing solution, b) 
taking out a drop of the solution from th« 
test tube (where the zinc is getting in its 
work) with a stirring rod of glass, and 
touching a drop of the potassium or am 
monium sulphocyanate previously , place 
on a white saucer. You will find thi 
saucer test very handy in many othe: 
cases where I mav not take time to men 
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tion it, and where you do not care to 
clean a test tube nor to waste much of the 
solution; for one thing which you want 
to learn is to get good tests with small 
quantities of solutions and reagents. 


ATTACKING BorLer SCALE 

Now, we want to attack some of that 
boiler scale which certainly has some cal- 
cium and magnesium, and which also may 
have some iron in it; and hence we will 
see how the presence of iron may modify 
the apparent behavior of a good, straight 
solution, and in groups where the iron 
does not come down. Suppose that you 
have dissolved your scale, say half an 
ounce or perhaps less, in nitric acid, or 
you can take hydrochloric acid if you 
know that there is no lead present( you 
will not be liable to be bothered with the 
silver and mercury of the first group of 
analysis). If you use hydrochloric acid, 
you can assume that there is no first group 
(lead, silver and mercury) and can go 
straight to the second group; here is 


Bottle of Dilute Acid. 
The Acid flows over 
from One Bottle to 
another. Raise this 

Bottle inAction. 
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tion table of sulphur, you will see that 
sulphur is the first stage from hydrogen 
sulphide, going from the reduced to the 
oxidized end of the table. Hence, it is 
entirely natural that sulphur should ap- 
pear as a precipitate as you lead in hydro- 
gen sulphide into the solution. But we 
are getting ahead of ouf story. To prove 
that this fine yellowish sediment is sul- 
phur, there are several tests; one of the 
easiest is to let the hydrogen sulphide run 
for some time and then filter out the 
sediment, collect it on filter paper and 
scrape off some of it and burn it on a 
thin bit of glass. It will take fire, when 
dry, and burn like sulphur, leaving no 
ash as the metal sulphides would unless 
they were heated hot. 

Having shown that this sulphur can 
come down in the second group (and 
tend to deceive you into thinking that 
there is some second-group metal when 
really there is no such thing in your 
boiler-scale solution), the point is that this 
appearance of sulphur in the second group 









jg Bottle with Iron Sulphide, 
Raise this Bottle 
when not in use. 
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SIMPLE HYDROGEN-SULPHIDE APPARATUS 


where the iron comes in to bother things. 
Now take some of the solution of the dis- 
solved scale and lead some hydrogen-sul- 
phide gas into it. Here you may note 
a strange action; there is a fine light 
yellow precipitate, and it can not be the 
sulphide of mercury (mercuric mercury), 
nor that of copper, because both of those 
are dark. Neither is it due to cadmium, 
arsenic, antimony, nor tin, for all of those 
are bright yellow or orange (excepting 
one of tin, which is brown). In fact, this 
light yellow precipitate is not a metal sul- 
phide at all, but is simply sulphur, from 
the oxidation of the hydrogen sulphide by 
the ferric salts which got dissolved with 


the other stuff of the scale. You will see 
how this happens. You remember that 
ferric iron can be reduced by the hydrogen 
coming off from zinc; hence, ferric salts 
ar oxidizers; and hence, as oxidizers, 
lerric salts can oxidize such reducers as 
hy lrogen sulphide. 


w, if you turn back to the oxida- 


is only a forewarning that there is some 
iron in the third group. Of course, if 
most of the iron present should happen 
to be already in the ferrous or lower 
form of iron oxidation, then there would 
be no showing of sulphur in the second 
group, and so you would not be put to 
much trouble; for you have used only a 
small part of your solution and the rest 
is ready for the third group; you must 
boil this with a little nitric acid to oxidize 
any iron to the ferric state completely. 
This is done with the whole of the boiler- 
scale solution so that you may go right 
on with the analysis, as told in the last 
lesson. 


HyYDROGEN-SULPHIDE APPARATUS 


Right here let me describe a handy 
form of hydrogen-sulphide apparatus. Get 
a couple of small pickle bottles and bore 
a hole through the side of each bottle 
with a rat-tail file. Break off the end 
of the file so that you will have the sharp 
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and fresh crystals of the steel to cut the 
glass. The outside of the glass is a thin 
but hard enamel while the inside is more 
crystalline and stony; and as soon as you 
get through this outside enamel you can 
work through the glass walls by a quick 
rotary motion of the file. Wet the out- 
side of the glass where you start to bore 
the hole with a little turpentine and 
camphor, or with a drop or two of heavy 
engine oil, or even with a little water. 
As soon as you break the enamel you 
can grind your way through the glass by 
turning the file and keeping the point 
moist with the turpentine or oil. Select 
the side of the bottle to bore through 
which is fairly thick, because you are 
going to bore the hole big enough to carry 
a small cork and glass tube, as indicated 
in Fig. 1. After you get well started in 
boring the hole use a larger file so that 
you can make a hole say % or % inch 
in diameter. After boring the bottles, 
arrange the apparatus as shown in the ac- 
companying sketch. 

In one bottle put some iron sulphide 
and in. the other bottle some dilute sul- 
phuric acid, one part acid to five parts 
water, and remember in diluting to pour 
the acid into the water. By raising the 
bottle containing the acid (the two bottles 
being connected with a rubber tube), the 
dilute acid will flow on the iron sulphide 
and make hydrogen sulphide. When you 
are through using the gas, lower the bot- 
tle that first held the dilute acid and raise 
the bottle holding the iron sulphide, when 
the acid will drain away and the apparatus 
will be ready for use at another time. 





Bore of Cylinder Larger Than 
Stated 


In the article reporting a “Good Record 
by a Suction Producer and Hit-and-Miss 
Engine,’ on page 1027 of the June 8 
number, the statement that “the engine is 
of the four-stroke-cycle horizontal type, 
with a 24-inch stroke and a bore of 6 
inches” is erroneous, the bore of the cyl- 
inder being 16 inches. The speed of the 
engine is 194 revolutions per minute. This 
plant is located at 61 Poplar street, 
Brooklyn, N. Y., and is worthy of in- 
spection. 





The boilers in the power plant of the 
Ampere building, 55 West Thirty-third 
street, New York City, are being reset, 
and during repairs power is 
tained by of a_ 100-horsepower 
boiler located in the _ street, with 
a steam pipe leading into the building 
through a coal chute. The street boiler 
is equipped with a stack 100 feet high sup- 
ported against the side of the building. 
Contractor Michael Fogarty is doing the 
work. Chief Engineer John J. Wheeler, 
of the Ampere building, is in charge of the 
temporary plant. 


main- 
means 
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Don’t Bother About the Style, but Write Just What You Think, 
Know or Want to Know About Your Work, and Help Each Other 





WE PAY FOR USEFUL 


Testing Transformer Oil for Water 


A very small quantity of water in 
will insulation 
to a marked degree; moisture to’ the ex- 
tent of 0.06 cent. reduces the di- 
electric strength of the oil to about 50 
per cent. of the value 
from moisture. 


transformer oil lower its 


per 


when it is free 

The most satisfactory method of testing 
insulating oils for the presence of water 
is to measure the breakdown voltage re- 
quired to force a spark through a given 
gap balls immersed 
in a sample of the oil. Oil free from 
moisture should have a breakdown volt- 
age of at least 25,000 volts between brass 
knobs ™% inch in diameter and separated 
by a 0.15-inch space. 

Often 
insulating qualities of an oil when there 
are no high-potential testing transformer 
and available making a 
test. When this is the case a very good 
idea of the insulating properties of the 
oil can be obtained by testing for the 
presence of water with anhydrous copper 
sulphate. 


between two brass 


it is desirable to determine the 


apparatus for 


To prepare the anhydrous copper sul- 
phate, heat some copper sulphate crystals 
(blue vitriol) on top of a hot stove. The 
heat will drive out the water of crystalli- 
zation, residue a white 
powder, which is anhydrous copper sul- 
phate. 

Fill a test tube with a sample of the 
oil, add a small quantity of the anhydrous 
copper sulphate, and shake well. If there 
is any moisture present in the oil, it 
will combine with the anhydrous copper 
sulphate, forming a distinctly blue solu- 
tion. This test is quite delicate and a 
very small quantity of moisture can be 
detected by it. If this test does not show 
the of water it is safe to 
sume that the insulating qualities of the 
oil are fairly high. 

When obtaining a sample of oil for 
testing, always get the sample from the 
bottom of the package, because, as water 


leaving as a 


presence as- 


is heavier than oil, the maximum quan- 
tity of water will always be found at the 
bottom of the package. To obtain a 
sample from the bottom of a barrel or 
can, use a long glass tube of small diam- 
eter, hold the thumb tightly over one end 
and plunge it to the bottom of the barrel. 
Remove the thumb, letting the air escape. 
Then press the thumb tightly over the 


end of the tube and withdraw it with 
the sample of oil. 
H. M. NIcHOLs. 


Kenyon, R. I. 


Preventing Scale 


and success 
in fighting scale, and after experimenting 
five years with chemical and metallic com- 
pounds, also a mechanical cleaner, I tried 
a crosscut with teeth, be- 
tween the tubes to remove the scale. This 
caused them to leak so badly that a new 
(three hundred 3%-inch) 
quired. 


| have had both failure 


saw, coarse 


set was re- 

My employer told me that whatever the 
cost, scale must be prevented in the future, 
and IT recommended a purifier, which was 
purchased. To make it successful I 
evolved modifications to produce favorable 
conditions which can be applied in many 
other plants. 


IDEAS 


dissolved in the tank G, a perforated pail 
The pump 
D drives the chemical pump H which is 
so adjusted that the small pump sends 30 
inches of solution containing 45 cents 
worth of chemical into the tun, for every 
10,000 gallons of water that the pump D 
forces into the boilers. 

The small pump H_ gave continual 
trouble, from phosphate of lime and other 
causes. A hoop, covered with burlap, was 
placed near the bottom of the chemical 
tank, and loose-fitting disks, cut from new 
belt leather, were put into the swing check 
valves of the pump. Leather 
was used as phosphate of lime does not 


being used as a_percolator. 


chemical 
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MODIFIED WATER 


An old oaken tun, or fermenting vat, 
was purchased from the local brewery, 
to be used as a hotwell. The hard spring 
water from the float valve 4 mingles in 
the homemade siphon condenser B, with 
exhaust steam main K.  Re- 
turns from the heating system, etc., also 
enter the tun through the swinging pipe 
C. The temperature of the water in the 
tun averages 160 degrees Fahrenheit. The 
pump D pushes the water through the 
closed exhaust heater E, where the tem- 
perature is increased to about 200 degrees 
Fahrenheit. Then it goes through the 
filter into the boilers. The chemical is 


from the 
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PURIFIER 


stick to leather, which should be of the 
proper thickness and a loose fit so that 
it will remain flat when the leather swells. 

Although the chemical reaction in the 
tun was all that could be desired, the 
filter F, containing 4 feet of fine sand. 
failed to remove the sludge, which caused 


the boilers to foam; the trouble was 


found in the water column on the filter. 
the water bypassing through it. I put 
in a valve at J which compelled the water 
to go through the sand. 

We now have cleaner boilers, and the 
matter of safety alone is worth the co 
and fixed charges, while washing out nd 
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inspecting boilers is now an easy job. 
\Ve have not noticed any difference as to 
saving in fuel. 
CHARLES HAEUSSER. 
Albany, N. Y. 





Location of ‘Blowoff 


As to a reply to a suggestion of a 
better plan of connecting up a_ blowoff, 
asked for by Thomas Sheehan, I submit 
a sketch of one that I have run across 
that | think would give better results 
than the one he has. 

The idea is to have the pipe run as 
drawn, with an ell at A and a pipe of 
larger diameter at B to protect the blow- 
off pipe, this to extend until flush with the 
outside face of the outer wall; and in 
place of his ell I would use a good angle 


valve. I also should suggest putting in 


a blowoff cock between the wall and the 
angle valve, at C. 
As a further caution, too, T should have 
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MR. BRIARD'S SUGGESTION FOR 


a card printed: “Danger: Do Not Blow 
Boiler Down,” and whenever a boiler is 
down and men are at work on it, just 
hang one of these cards in front of the 
blowoff line. 
A person cannot be too cautious. I 
worked in a plant once where one of 
three boiler blowoffs was stuck and the 
oiler left the valve open all night and the 
next morning the repairman went to work 
on the blowoff line just below the one that 
Was stuck and put in a new blowoff valve 
on No. 2 boiler, with no knowledge what- 
ever of No. 1 blowoff valve being open, 
until after the job was done. Then they 
went to No. 1 boiler to blow her down 
and found it open. Well, the sweat stood 
out some when they knew what they had 
been up against. 
H. G. Brrarp. 
“tate Farm, Mass. 


seems to me that a 14-inch pipe, as 


‘eated in the sketch accompanying Mr. 
- han’s letter, is altogether inadequate 
lor hlowoff purposes, particularly in cases 
Where deposits of scale and sediment 
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may be expected to obstruct a free passage 
through the pipe by lodging in the elbow 
joining the vertical with the horizontal 
sections. As a genecral proposition, a 
2-inch blowoff pipe is none too large, no 
matter what the size of the boiler or the 
conditions of and in the 


majority of instances, a pipe 2% inches in 


operation, 


diameter, or even 3 inches, is much more 
desirable. 

The ordinance governing the installa- 
tion of steam boilers in this city requires 
that all horizontal return-tubular boilers 
be provided with a 4-inch blowoff connec- 
tion, while the 4-inch pipe attached thereto 
and making a right angle in the combus- 
tion chamber and passing out through the 
wall of the setting in the ordinary way, 
must in all cases terminate in a specially 
designed four-way fitting, or cross, con- 
structed somewhat after the 
shown in Fig. 1. One opening of this 
fitting is threaded to receive the 4-inch 
pipe leading from the boiler, while the 
opposite opening is and closed 
with a blank flange, which may be re- 


manner 


flanged 
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BLOW OFF 


moved at cleaning time for exposure and 
inspection of the interior of the pipe. The 
two lateral openings are each threaded 
to receive 2-inch pipe—the feed pipe 
branching from one of these openings and 
the blowoff pipe proper from the other 
—the aforesaid 4-inch pipe really 
stituting a combined feed-water and blow- 
off attachment. 


con- 


The admission of the feed at this point 
might be objected to in some quarters, 
and perhaps with good reason, on the 
score of permitting the comparatively cool 
water to spread out upon the hot furnace 
sheets directly it enters the boiler; but to 
offset feature of the 
device, it has at least the advantage of 
producing a circulation which must ma- 
terially aid in preserving the life of the 
pipe. This however, could 
just as well be obtained by other means. 

Perhaps Mr. Sheehan could overcome 
the tendency of his blowoff apparatus to 
occasional disruption by adopting a plan 
of connection arranged somewhat after 
the manner of the one described here, 
leaving out, of course, the feed-water con- 


this objectionable 


circulation, 
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nection, and likewise introducing other 
slight modifications. It might be suggested 
as a substitute for the arrangement shown 
in Mr. Sheehan’s drawing, that a 2'4-inch, 
or, better still, a 3-inch pipe be carried out 
from the boiler and terminated in a tee 
plugged at the outer end, as shown in 
lig. 2, and that a 2-inch pipe branching 
from thence downward be used to form 
the connection to the blowoff main, which 
should 


increased to a diameter 


of about 3 inches. 


also be 


3y placing a plug cock or some good 
straightway valves especially designed for 
blowoff purposes, of which there are sev- 
eral 


different makes, in the horizontal 


2” Connection for 
\Feed Pipe 
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FIG. I 
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2” Pipe 


Gate 
Valve 
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FIG, 2 


section of the pipe as the main blowoff 
valve, and an ordinary gate valve in the 
drop from the tee as a supplementary 
valve—two valves should be used as a 
precautionary measure against the possible 
contingency of an obstruction, as a Stray 
bolt or rivet, preventing the closure of 
the blowoff valve—all danger of any water 
hammer severe enough seriously to threat- 
en the integrity of the tee at the end of 
the horizontal lead would be eliminated; 
for, when blowing down, the main valve 
could be first opened wide, and then the 
auxiliary gate valve could be used to start 
and arrest the blast of water, while the 
excess capacity of the 2™%-inch or 3-inch 
main lead over the 2-inch branch would 
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insure a comparatively moderate velocity 
for the water moving from the boiler to- 
ward the plugged end of the tee. Like- 
wise there would be practically little 
danger of the blowoff pipe choking up— 
that is, of course, if it were blown out at 
regular and frequent intervals. 
A. J. Drxon. 
Chicago, III. 





Internally Fired Boilers 


Will some engineer tell me some of the 
advantages and disadvantages of in- 
ternally fired boilers with Morrison corru- 
gated flue, and how they compare with 
return-tubular boilers in first cost, effi- 
ciency and maintenance for a plant of 200 
horsepower capacity? 

F. B. De Morte. 
Eureka, IIl. 





Installation of Producer Gas Plants 
in Cities 


In view of the many articles which have 
appeared of late in which the low operat- 
ing costs of the small producer-gas plant 
are set forth, one is led to inquire why 
more of these plants are not being in- 
stalled in New York City, which, to a 
casual observer, would seem to offer an 
exceptionally good field for the introduc- 
tion of a power unit which is claimed to 
possess an economy so much superior to 
that of the small steam plant. 

Is this to accounted for by the 
“inertia” which so often opposes the in- 
troduction of a new and improved type of 
apparatus and retards its general adop- 
tion, or is there still some doubt among 
power users, and particularly among en- 
gineers, as to the reliability of this type 
of plant? 

The writer recently had occasion to 
look up the rules of the National Board 
of Fire Underwriters in regard to the in- 
stallation of coal-gas producers, and _ it 
would seem as if these rules would have 
to be considerably modified before gas pro- 
ducers can be installed to any great extent 
in city buildings. As the rules now read, 
“the installation of gas producers in cel- 
lars, basements, or any other places where 
artificial light will be necessary for their 
operation, is considered hazardous, and 
will not be permitted except by special 
permission of the Underwriters having 
jurisdiction.” 

As gas producers, in connection with 
gas engines for power purposes, are likely 
to have a greatly extended use in the near 
future, it should be of considerable in- 
terest to your readers—and it certainly 
would be to the writer—to learn from 
those persons who have had experience 
with this type of plant more concerning 
its operating characteristics and economy, 
and also to learn under what conditions 
such a plant may, at the present time, be 


be 
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installed in the basement or cellar of a 
city building. 
Isaac P. Storm. 
New York City. 





A Homemade Prony Brake 





In the article on “A Homemade Prony 
Brake,” in the July 13 number, the point 
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ropes are used in place of metal straps 
for connecting the brake shoes. 
A. S. MERRILL. 
Oak Park, III. 





More Expert Advice 





In a certain plant a large drier was 
heated by live steam, as the owners were 





















FIG. 
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(Reproduced) 


is not clearly brought out that the weights 
hung at the point Y (see reproduced 
sketch) to counterbalance the struts F 
to remain attached to the brake 
permanently. This is not absolutely nec- 
essary, however, provided that when the 
counterweight is not used, the scale read- 
ing is corrected by adding the pull which 
must be exerted at J to support the brake 
when it is resting on the knife edge at X. 
This correction should be made at the 
time the scale N is graduated. It should 
be evident that the counterweight at Y 


are 


A 











FIG. 2 


(Reproduced) 


and the correction at J are not equal, but 
the latter is smaller in the same ratio that 
the leverage at J is greater. 

Unless the brake straps are quite stiff, 
there is some distortion of the brake when 
it is supported at X. To prevent this, I 
mount the brake on a balanced wooden 
frame with a small shaft through the axis, 
forming an almost frictionless bearing. A 
frame of this kind is indispensable when 


told by the party who installed the ap- 
paratus that exhaust steam would not 
give sufficient heat to do the work. The 
engineer, who has very little to say in 
this plant, finally convinced the propri- 
etors that by adding about 5000 feet of 
I-inch pipe they could use some of the 
exhaust steam that was then going to 
waste. The job was finished and it re- 
sulted in a saving of nearly three tons of 
coal per day, at $3.25 per ton, or $9.75 
per day. 
Louis B. Cart. 
Marshfield, Wis. 





Filing Clippings 


Several methods of filing clippings have 
appeared in Power, but I believe my meth- 
od is as simple as any heretofore de- 
have five “Amberg 
lettered the 


scribed. I cabinet 


transfer outside 


cases” on 


thus: “A—E,” “F—J,” “K—O,” “P—T, 
“U—Z.” These cases are filled with 8'>x 
It-inch standard loose-leaf folders that 


can be purchased at almost any stationery 
store for 35 cents per hundred. 

The subjects are written on the upper 
right-hand corners of the folders and ar- 
ranged alphabetically in their respective 
cases. For example, under “Engines” 
there would be one folder for each of the 
following subjects: “Blowing Engines,” 
“Corliss Engines,” “Gas Engines,” “High- 
Speed Engines,” “Rotary Engines,” etc 
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Any clippings filed thus can readily be 
found by leafing over the folders, as the 
subjects are always visible, and as the 
clippings are filed alphabetically one catt 
tell at a glance in which particular case 
the information is kept. 

Joun I. Baker. 

Allentown, Penn. 





Proper Amount of Lead 


If one was asked the proper amount of 
lead to give an engine to get the best 
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pressure on the piston when the crank 
has reached the position shown, or about 
10 or 15 degrees past the center. This 
allows the crank to float past its centers, 
and the full pressure is applied only when 
it has reached a point where it becomes 
effective. 

An engine having a piston 18 inches 
in diameter will contain an area of 225 
square inches, and with 100 pounds initial 
pressure the amount of the pressure 
brought on the bearings with the valves 
set as in Fig. rt will amount to almost 13 
tons. <As this pressure is exerted during 











FIG, 


economy and running condition, it would 
be a difficult question to answer, as a 
great’ deal would depend on the type of 
the engine, whether single- or double- 
ported, style of valve gear, speed, and 
many other conditions which would make 
any general rule impossible to apply in all 
cases. 

If diagrams were taken from a Corliss 
engine as shown in Figs. 1 and 2, it is 
practically certain that Fig. 1 would be 
selected as representing the more cor- 
rect valve setting. When one comes to 
consider the action which takes place in 
the engine to produce diagrams, 
however, there is room for a considerable 
difference of opinion as to which would 
give the best all-around results. 

With the valves set to take the dia- 
gram in Fig. 1, the admission valve begins 
to open when the crank has reached the 
position shown, or about Io or 15 degrees 


these 














FIG. 
hefore it has reached the center. From 
this point until the crank has passed the 
center about the same distance, the full 
boiler pressure is exerted on the piston, 
and as the crank is so near the center 
Practically none of the power is trans- 
mitted to the shaft. 

Vith the valves set as in Fig. 2, there 
‘ttle or no lead, the compression being 
sufficient to bring the reciprocating 


paris to rest and reverse the pressure on 
. eee 

the hearings as the crank reaches the 
center 


tr, at which point the admission valve 
‘s to open and gradually brings full 
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about 1/9 of each revolution at a time 
when the crank is too near the center 
to allow the power to be transmitted to 
the shaft, the only result can be a loss 
due to friction, excessive wear on the 
bearings, and a large amount of oil re- 
quired to prevent heating. 
S. Kirxrn. 
New York City. 





Some Simple Kinks 


One of the simplest lessons I ever 
learned and, at the time, among 
the most useful, was in reference to the 
proper handling of the field rheostat. 
Simple as it is, many old engineers have 
not thought of it, which we see evi- 
denced by the manner in which they 
handle these instruments. It came to me 


same 
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by accident at the time, so I claim no 
credit for anything except for my disposi- 
tion to “take a hint.” I had charge of a 
plant in which they had an exciter that 
was too small for the alternator. They 
told me that the commutator of the ex- 
citer “runs in a ring of fire,” which I 
found to be quite true. I noticed that 
this was especially true when the load was 
heaviest, which of course indicated that 
the exciter was overloaded. I tried differ- 
ent methods of adjusting the resistances in 
the exciter and generator fields, and found 
that with all resistance out on the gen- 
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erator-field circuit, and keeping as much 
resistance in on the exciter-field circuit as 
possible, the sparking was not so bad. I 
then decided to handle it this way and 
after smoothing up the commutator, fit- 
ting and cleaning up brushes, ete., | found 
that I could get along very nicely. 

Now the explanation is very simple. 
When we run with resistance cut in on 
the generator-field circuit we put addi- 
tional load on the exciter. The armature 
circuit of the exciter and the field circuit 
of the generator are the same. The load 
on the exciter depends on the amount of 
current flowing through the generator 
fields and the resistance agaifst which 
the current flows. The less the resistance, 
therefore, in the generator-field circuit, 
the less will be the load on the exciter. It 
is a good plan, I think, to spare the ex- 
citer as much as conditions will warrant, 
and in many instances I have found this 
plan to save much trouble. 

When I came to my present position, I 
found an exciter furnishing exciting cur- 
rent for the fields of a 150-kilowatt al- 
ternator which had been giving trouble. 
It would not run without excessive spark- 
ing, and had made deep furrows in the 
commutator. They told me that it had 
but recently been turned down and put in 
good condition, and that for a few days 
it ran very nicely, and then went wrong 
again and became as bad as ever. One 
cause was that the brushes were not cor- 
rectly spaced, and they were not set with 
their points in line with each other, some 
of them projecting as much as % of an 
inch ahead of their fellows. This made 
good commutation out of the question. I 
had the commutator turned down again, 
and adjusted the brushes properly, and 
since this was done we have had no re- 
currence of the trouble. 

In this same plant we had a 225-horse- 
power gas engine of the 
four-stroke-cycle type. 
been giving lots of the 
troubles for which 
mover is famous. 


four-cylinder 
This machine had 
“mysterious” 
this type of prime 
There were but few 
things that the mind of man can conceive 
that would exasperate that this engine had 
not been guilty of. The igniters would 
stick, and when one would stick it would 
short-circuit all the others, due to the 
way they were connected up. There was 
no way provided for cutting the bad one 
out of circuit, so there was an interrup- 
tion every time this occurred, which was 
frequently. The remedy was to arrange 
for cutting out a defective igniter, and in- 
specting them at frequent intervals and 
keeping them in perfect condition. In 
fact, after regular attention was given 
to the igniters, the trouble entirely disap- 
peared. 
There was another trouble which oc- 
curred at intervals far too frequent for 
the engineer’s peace of mind. The en- 
gine would get “logy,” and when an at- 
tempt to start it with compressed air was 
made, we could not get up enough speed 
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to get compression of the gas, and as a 
result we could not get an explosion, our 
air would soon be gone, and we could 
then rest an hour or so, and incidentally 
“sweat blood,” while waiting to get an- 
other supply of air pumped up. Some- 
times we would spend a half day in get- 
ting the engine started. I noticed that 
she would limber up gradually, and I 
finally came to the conclusion that the 
trouble was due to the fact that the engine 
was dry when shut down, and after she 
had the oil supply turned on for start- 
ing and the oil lubricated the cylinders 
she started off as nicely as one could wish. 
There wete on each piston five rings 4 
inch wide, and having a circumference of 
about four feet. This made a frictional 
surface equal to 11%4x4 feet. The effect 
when this surface became dry can easily 
be imagined. I gave positive orders to 
see that the engine had ample lubrica- 
tion in the cylinders, as well as all other 
parts, especially just before shutting down, 
and to this time we have been immune 
from this trouble. 

I wish to say in conclusion that I am 
not a friend nor an emeny of the gas engine. 
There is no question but that it has “come 
to stay” and those of us who kave scalps 
that we consider worth saving had best 
get next to them. I believe too, that as 
they are now being built by the best 
builders, they are capable of giving re- 
liable service in the hands of competent 
engineers. Their complication is not so 
great as would seem, and as a machine 
they are as positive in their action as 
the steam engine. In the gas engine you 
have the events of admission, compres- 
sion, ignition or explosion, and expansion. 
These events are positive in the best en- 
gines, and when you get them your en- 
‘gine will run just as the steam engine 
will when the events occur properly, and 
the engine is in proper condition other- 
wise. 

Another thing in connection with this 
engine is worth mentioning, and might be 
helpful to some fellow engineer. The 
bearings for the main shaft were four in 
number, were sixteen inches wide, and the 
lubrication was accomplished by means of 
oiling chains, one to each bearing, which 
it will be seen for a machine of this size 
and bearings of this length was not ade- 
quate for the purpose. Besides, the chains 
were too small, and they had been using 
an oil that was too heavy to distribute 
until the bearing had become abnormally 
warm. I removed the small chains, and 
the heavy oil, and used a regular gas- 
engine oil instead, and for chains I used 
regular bicycle chains, which brought the 
oil up in a flood, and distributed it through 
the ample grooves that I cut in the main 
bearing caps. If any fellow engineer is 
having trouble with a proposition of this 
kind, I advise him to try this. 


WILLIAM WESTERFIELD. 
Lincoln, Neb. 
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Governor Trouble 





In the plant where I am employed we 
had considerable trouble with the speed 
regulation of two Corliss engines, one 
14x30, running at 120 revolutions per 
minute, and one 18x42, running at 100 
revolutions per minute. The governors 
were of the flyball type, spring-loaded. 
When the small engine had about half 
load the speed dropped to 115 revolutions 
per minute, and any additional load 
caused the engine to drop still farther, 
until at full load it only ran at 98 revo- 
lutions per minute. The only speed at 
which the large engine would run with- 
out hunting was at 80 revolutions per 
minute. 
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inches smaller than the one on the sma! 
engine. We then changed the pulleys, pi 
more tension on the small-engine gover 
nor springs and slacked up on the larg: 
engine springs, when both engines regu 
lated nicely. In comparing the number 
on the pulleys and governors we foun 
that they had been put on wrong whe 
installed. 

Louis B. Cart. 

Marshfield, Wis. 





Connecting Synchronizing Lamps 





In the issue of June 22, J. F. Foote has 
an article on “Connecting up Transform- 














The manufacturers sent a man to ers for Synchronizing and Phasing 
locate the trouble and he found that the Lamps. 
small-engine governor would come down But Mr. Foote evidently made a 
| A.C. Busbars [ 
) O Lamps 
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Direct Method. 


CONNECTING 
only a certain distance, no matter how 
heavy the load was, and if pulled down 
by hand it would jump back to its former 
position when released. On the large en- 
gine the governor would jump to the 
highest position and stay there until the 
speed dropped way down, when it would 
come down with a jump and keep going 
up and down as long as the governor 
was set to operate at more than 80 revo- 
lutions per minute. 

It was finally decided that the fault 
was in the design of the governors and 
the man was going to notify his employ- 
ers to that effect when I noticed that 
while the springs on the small engine 
(both engines were shut down) had no 
tension on them, those on the large en- 
gine had considerable, but if we put more 
tension on the springs the speed at light 
load would be too high. On measuring 
the pulleys on both governors we found 
that the one on the large engine was 2 
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SYNCHRONIZING LAMPS 


mistake, when he said: “I prefer to have 
the lamps dark when the phases are in 
step, largely for the reason that with the 
direct method only dark lamps can be 
used” (the italics are mine). This is a 
mistake, as with the direct method it is 
as easy to have the lamps bright at 
synchronism as to have them dark. 
The accompanying sketch illustrates 
liow the lamps may be bright at synchron- 
ism, for both the direct and transformer 
methods. All that is necessary to have bright 
lamps is to connect the lamps across be- 
tween two of the lines with the ends of 
the series on opposite sides of the switch, 
instead of connecting the series directly 
across the switch, as illustrated by Mr. 
Foote. To change from dark to bright 
lamps with the transformer method it 15 
only necessary to reverse the connection 
of the primary or secondary of one of 
the transformers. In most cases the con- 
nections are such that the lamps are dark, 
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but this is largely a matter of choice, as 
ene method has very little actual ad- 
vantage over the other. An _ operator 
familiar with the bright lamps will do 
quite as well as the one familiar with the 
dark. 
C. L. Greer. 
Handley, Tex. 





Keying Flywheels 





A recent article about keying flywheels 
made me think that it might interest to 
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KEYING FLYWHEELS 


describe how the flywheel is keyed on 
“my” engine. I have only been on this 
job about six months, but it has not 
shown any signs of trouble. I am in- 
formed that they were fitted some two or 
three years ago. The engine was put 
about in 1882. The flywheel, cast 
all in one piece, weighing about 4% tons, 


down 


is 10 feet in diameter and fits very loosely 
on the shaft. It has given a great amount 
of trouble through keys working out. I 
submit a rough sketch of the ,key used. 
It is in two parts. 

The upper part, which I consider as 
the key proper, being thicker and heavier, 
is tapered underneath, while the bottom 
much thinner and has a forked 
head and long tail of rectangular section. 
The tail passes through a slot provided 
under the head end of the top key, to keep 
the two straight. The top has a 
threaded tail which through the 
forked head of the other and has a nut 
on it. 


one is 


one 


goes 


H. Kenworthy. 
Manchester, Eng. 





Steam Turbine Dangers 





That no great advance in economical 
without its attendant draw- 
backs is as true of power-plant construc- 
tion as in any other field. The steam 
turbine, admittedly the latest word on the 
cconomical development of power, is not 


science is 


Without its own peculiar troubles and 
daneers, The turbine requires and _ per- 
mits far less adjustment and manipula- 


than the reciprocating engine, but 
Perhaps for that very reason it receives 


less intelligent and skilful care. Its mov- 


Mg parts are all protected by its case, 
heccing to be opened only at long inter- 
val 


‘ut meanwhile the engineer can do 
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little more than guess at what is going 
en inside. 

A great merit is the absence of any 
abrupt change in strain, or in speed and 
direction of motion, but the ear misses 
the sounds which are generally the best 
evidence of the performance of the en- 
gine and the first indication of trouble. 
The high speed means, of course, better 
regulation, but it also means less oppor- 
tunity and shorter warning in case of 
any derangement of the governing mech- 
anism. Without the shock and strain of 
the reciprocating engine, nevertheless, the 
unprecedented high speed of the turbine 
not only demands far better workmanship 
and material than the older type but en- 
croaches much farther than is realized on 
the margin of safety. A factor of only 
2 to I is small enough, and especially 
when we know that even this is calculated 
on the highest tensile strength and the 
best quality of metal, and when we fur- 
ther realize that the 
not directly, but with the square of the 
speed. 

While turbines do not 
tremendous 


strains increase, 


their 
energy in heavy flywheels, 
with their liability to explosion, still their 


store up 


great speed makes them even more sub- 
ject to disruptive accidents. According 
to figures to which the writer recently had 
there are than 3000 tur- 
bines in service in the United States; but 
there are at least three accidents of this 
kind to one of the reciprocating-engine 
flywheels. In a 


access fewer 


recent explosion near 
3oston, a broken pin in the safety device 
of the governor was not observed or was 
In this case 
the generator end of the engine proved 
to be the weaker and gave way first. In 
a plant at Providence the engineer threw 
the wrong switch by mistake; the 2-inch 
bolts that held were 
promptly twisted off before he could cor- 
rect his With fast-running 
machinery there is no time to correct mis- 
takes; one must make the right move the 
first time. In New York, on the other 
hand, it was the failure of a reciprocat- 
ing engine that sent a current through the 
turbine, wrecking both machines. 


disregarded by the engineer. 


down the casing 


error. this 


In a large turbine in a Chicago power 
house a bolt or bit of metal carelessly 
left in the steam pipe was 
thought to have been carried over into 
the turbine blades with disastrous effect. 
In Philadelphia the corrosion of the 
blades and breaking off of 
small fragments resulted in the destruc- 
tion of the machine. In Boston 
the oil pipe supplying the main bearing 
in some way became clogged with a bit 
of waste. 


boiler or 


consequent 


whole 


The oil pressure on the bear- 
ing was destroyed and the entire rotor 
was thrown bodily from its place. In Los 
Angeles a surging of the load back and 
forth between two machines, operating in 
parallel, culminated in that 
the governor could not or did not control. 
In a similar case that of a large unit, where 


oscillations 


| | | 
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each step of the governor represented in 
itself nearly 300 horsepower, the slug- 
gish action, or sticking, of one step 
proved to be enough to bring disaster. 

Of course, some of these disruptions 
were installation accidents and not charge- 
able to regular operation of the plant; 
others belong to the period of experiment- 
ing and perfecting new designs and de- 
vices. Still others were due to the in- 
experience of new engineers handling an 
unfamiliar machine. But the turbine 
must now be considered as having passed 
the experimental stage. It will be judged 
the more rigidly. It must vindicate not 
only its economy but its safety. While 
design and type are fixed, there is still 
room for greater improvement in con- 
struction, for a still higher standard of 
material, for fool-proof connection and 
appliances, for further safeguards peculiar 
to its own conditions and needs. 

B. F. Sawyer. 
Cambridge, Mass. 


A Good Muffler 


A style of gas-engine muffler that really 
muffles is now being used extensively in 
the natural-gas district, where stationary 
gas engines of large horsepower are in- 
stalled in mills and 
sult is 


factories. The re- 
a quietness of operation that is 
appreciated by the employes and 
for where the mufflers 
are not used the noise is terrific, and the 


greatly 
nearby residents; 
presence of such plants within half a mile 
of any residence district is a nuisance. 
The form of this muffler is shown in 


the accompanying sketch. It consists of 
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GAS-ENGINE MUFFLER 


a square brick box with an arched top. 
The exhaust pipe from the engine enters 
one side of the box and terminates in a 
tee with its openings vertical. A pipe 
4 or 5 feet long and of the same diam- 
eter as the engine exhaust is placed in 
the center of the top of the muffler, and 
forms the only opening to the atmosphere. 
The box may be several feet deep and is 
filled with water up to within a few inches 
of the lower opening of the tee. For a 
100-horsepower engine the muffler would 


be about 6 feet 


square, and made of 


hard-burned bricks—vitrified or fire bricks 
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—with 9-inch walls laid up in cement 
mortar. Corner irons and tie rods are 
used to strengthen the structure, and the 
top is arched just enough to make it self- 
supporting. The total depth would range 
from 6*to 10 feet. With this form of 
muffler large engines using natural gas 
are exhausting as quietly as steam engines. 
F. W. Brapy. 
Scranton, Penn. 





Steam Consumption from Indicator 
Diagrams 





Take an indicator diagram of the en- 
gine; find the per cent. of the cylinder 
that is filled with steam at the instant 
the exhaust valve opens, also the pressure 
of the steam at that instant; then by re- 
ferring to the steam table find the weight 
of one cubic foot of steam at that pres- 
sure, and multiply the per cent. of the 
cylinder filled with steam at release by 
the weight of steam per cubic foot at re- 
lease pressure, and mulitply this by the 
area of the piston in square feet and then 
by the piston speed in feet per minute. 
This result multiplied by 60, and divided 
by the horsepower, as computed from the 
indicator diagram, will be equal to the 
pounds of steam used per horsepower- 
hour. To this must be added the amount 
of cylinder condensation, which has been 
found by different experimenters to be ap 
proximately from 0.215 to 0.165 
the 


times 





W ratio of expansion. 

In the case of compound engines this 
ratio of expansion is taken from the cyl- 
inder which has the greatest number of 
expansions and the smaller of the fore- 
going factors used. In calculating the 
steam consumption of compound engines 
either the high- or low-pressure cylinder 
may be used. When using the low-pres- 
sure diagram the mean effective pressure 
of the high-pressure cylinder should be 
divided by the ratio of the cylinders and 
added to the mean effective pressure of 
the low-pressure cylinder; or if the high- 
pressure card is used the low-pressure 
mean effective pressure should be multi- 
plied by the ratio of the cylinders and 
added to the mean effective pressure of the 
high-pressure cylinder. 

If the water rate of a simple engine is 
to be calculated, it is best to calculate it 
from a number of cards and then average 
the results. The following example will 
serve to illustrate the foregoing formula: 

The diagrams shown in the accompany- 
ing illustration represent the action of 
the steam in a= 14x28x24-inch com- 
pound engine, running at 160 revolutions 
per minute. In this example we shall 
figure the steam consumption from both 
cylinders, and then average the results. 
The line A B, in the high-pressure dia- 
gram is equal to 95 per cent. of the length 
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of the diagram and the line C D in the 
low-pressure diagram is equal to 93 per 
cent. of the length of the diagram. The 
release pressure on the high-pressure dia- 
gram is 42.5 pounds and 7.7 pounds on 
the low-pressure, which correspond to 
weights of 0.10293 and 0.02068 pound per 
cubic foot for the high- and low-pressure 
diagrams. Reducing the area of the high- 
pressure cylinder to that of the low-, we 
have the mean effective pressure of the 
high, as 57.05, which divided by 4 (ratio 
of cylinders) is equal to 14.49, and adding 
this to the mean effective pressure of the 
low-pressure cylinder, we have 

10.37 + 14.49 = 24.86 
pounds per square inch. Then multiply- 
ing the mean effective pressure of the low- 
pressure cylinder by 4, 

4 X 10.37 = 41.48, 

and adding the mean effective pressure of 
the high-pressure cylinder gives 

41.48 + 57.95 = 99.43 
pounds per inch square, the total mean 
effective pressure at the high-pressure cyl- 
inder. The horsepower of this engine, 
as per the indicator diagrams, is equal to 
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DIAGRAMS FROM A 14 AND 28 BY 24-INCH 
ENGINE 
.43 X 640 X 153. 
99-43 X 640 X 153-93 _ 06 3) 


33,000 


and the steam consumption per horse- 


power-hour computed from the horse- 
power diagram is 
0.95 X 640 X 1.062 X 0.10293 X 60 

= 1403 





296.82 
pounds per horsepower-hour. From the 
low-pressure diagram we get 
0.93 X 640 X 4.26 X 0.02068 X 6o 
= 10.62 
296.82 





pounds per horsepower-hour. 

As the ratio of expansion is 4, in the 
high-pressure cylinder, the per cent. of 
cylinder condensation is equal to 

0.125 X 74 =0.25 
or 25 per cent. 

Adding 25 per cent. to the amounts 
found above, we get 17.53 and 13.27 
pounds for the high- and low-pressure 
cylinders, respectively, and the average 
is equal to 15.4 pounds per horsepower- 
hour. 

Since the factors, piston speed and area 
of piston, appear in both horsepower and 
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water consumption formulas they can b: 
eliminated and a much simpler formul 
is the result. In the following let 
equal the area of the piston in squar 
inches, B the area of the piston in squar 
feet, S the piston speed in feet per minut 
X the per cent. of cylinder filled wit 
steam at release pressure, and ITV th 
weight of steam per cubic foot at releas 
pressure. Then 
M.EP.xXxSXA ~~ 
33,000 
X XBXS X W = Water consump- 


tion per minute; 





and 

XXBxSxXW xX 60 

M.2.P.%AxXxS 
33,000 





== Water consumption 
per horsepower-hr., 





. which is equal to 


X X WX 33,000 X 60 X X WX 13,750 
M.E.P. X 144 a M.E.P. 
Taking one of the foregoing cylinders 
as an example we have 
0.93 X 0.02068 X 13,750 
24.86 
pounds per horsepower-hour for the low- 
pressure cylinder.. The slight difference 
in decimals in the two calculations is due 
to the dropping of decimals in the first 
method. 








= 10.64 


Louis B. Cart. 
Marshfield, Wis. 





The Engineer’s Responsibility 





A short time ago a State inspector 
visited the engine room: of-a local factory 
and after watching 50 minutes for some- 
one to make an appearance who might 
be in charge of the plant, finally sought 
the proprietor, who informed him that the 
engineer was “somewhere about the build- 
ing probably upstairs.” The engineer, 
when found, was notified to appear before 
the “board” and his license 
properly revoked. 

At first thought this seems a_ simple 
and just disposition of such a gross of- 
fense, but in looking closer into the case 
one is prone to wonder if the engineer is 
wholly to blame, and if the conditions 
under which he works do not tend to in- 
duce an exceedingly dangerous kind of 
carelessness. 


was very 


The plant comes under the 
third class, and such, as a rule, does not 
require the services of but one man, who 
acts as engineer and fireman, and who 
also takes care of the elevators, main lines 
of shafting and belting throughout the 
building and is generally the “handy man” 
around the place, the care of the boiler 
and engine being regarded by his em- 
ployer as incidental. 

How the practice that soon becomes 
nothing short of criminal carelessness is 
formed can be easily seen. The new 


man comes on the job and sooner or Iater 
is informed that a belt has broken or the 
elevator has “hung up” and as he wis!es 
to show his proficiency in doing that kind 
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i work, he “fixes” the fire, sees that the 
y-ater level in the boiler is all right, looks 
ihe engine over and selects the tools he 
will need and then ascends perhaps to the 
top of the building, remaining there as 
long as he thinks the engine and boiler 
will take care of themselves. Should he 
refuse to do this work another man who 
is not so particular is sought and, when 
found, is quickly installed in his place. 

I was at one time employed in such a 
plant with the nominal title of engineer, 
and, following the procedure set forth 
above, was eventually caught by the in- 
spector and was extremely fortunate in 
escaping with a severe lecture, including 
the assurance that my license would be re- 
voked if it occurred again. I besought 
the inspector to speak to the owner. The 
inspector replied that the law did not im- 
plicate the owner in any way and that 
he (the inspector) would consider leav- 
ing the plant alone for over fifteen min- 
utes evidence of untrustworthiness, and 
if caught it would mean the revocation 
of my license, A conference with the 
owner was next in order and the in- 
spector’s ultimatum set forth. “You will 
either have to do the work or I must get 
a man who will,” was the answer. He 
got another man who did the work and 
eventually lost his license. 

If ever serious’ consideration is given 
to the real or imaginary short-comings 
in the Massachusetts license law by the 
law-making bodies, I hope they will not 
fail to take up the owner’s liability, in 
cases of this kind, and prescribe a penalty 
for any owner who insists or knowingly 
allows his plant to be left alone while 
in operation. In most instances, I think 
it will be found that the owner is far 
more to blame for this careless practice 
than the engineer. 

ArTHUR F. CLAWSON. 
3oston, Mass. 





Cementing Elevator Brake Leathers 


For some, time I have had charge of 
an old-style water-balance elevator, and 
as all stopping between the bottom and 
top is done entirely by the brake the 
leathers do not last long. 

Recently I took out one brake shoe, 
which the elevator man said had not been 
repaired for more than three years, and 
found that’ the leather was cemented to 
the brass shoe and pegged on with 
wooden pegs, which were also cemented 
to the leather and brass. 

this is the first time I have ever 
Tut across a brake lining put on in this 
manner, I should be grateful to any read- 
er who will describe the operation of 
Puttng brake linings on in this manner, 
an’ also give the kind of cement used. 
E. W. ERskInN. 
Paul, Minn. 
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A Temporary Insulation for Arc 
Lamp Leads 


In central-station work it does not 


- often occur that an orthodox repair can 


be made at a time when it is most needed, 
and for this reason it may be interesting 
to describe a temporary repair which was 
effected on one of the leads of an arc- 
lamp switch. The insulation of the lead 
had broken down at a point close to where 
the leads went underground into the con- 
duit, and it was impossible to repair this 
insulation without taking up the pavement 
because of the fact that a man could only 
get one arm down the pillar. This, it 
may incidentally be mentioned, is a fault 
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METHOD OF MAKING REPAIR TO ARC-LAMP 
LEADS 


Power, N.Y. 


in design which is frequently met with 
in such street pillars owing to the over- 
anxiety of manufacturers to economize 
space, which results in undue crowding 
oi the parts in the interior of the post. 
If the lead had not been repaired it is 
probable that the whole of the arc-lamp 
circuit would have broken down. 

Under the circumstances a temporary 
repair was effected by means of a broken 
16-inch gage glass obtained from the 
power house. The terminal of the faulty 
wire was unscrewed and the gage glass 
slipped down over the lead until it reached 
the point where contact with the ground 
was made by the conductor. The sketch 
shows roughly the method adopted, and 
it will be seen that the cable at this 
point was virtually inclosed in a glass 
insulator. By means of this’ device the 


Rie) 
arc lamps were run all night without 
mishap and the permanent repair was 


made on the following day when the 
lamps were not in use for some hours. 
J. A. SEAGER. 


Newcastle-on-Tyne, Eng. 





Why the Drop in Pressure? 


A few days ago I had a class of students 
gathered about a 12x12-inch Ideal single- 
valve automatic engine, instructing them 
upon the subject of the “Steam Engine 
Indicator,” just as had been my custom 
at this particular part of the course for the 
past dozen years with this particular en- 
gine. 

The engine gets its steam through a 5- 
inch pipe somewhat over 200 feet long 
and containing one gate valve, four go- 
degree cells and two 45-degree ells. The 
engine is provided with the ‘quick-open- 
ing” type of throttle valve, and a steam 
gage is located on the steam pipe just 
above the throttle valve, with a separator 
interverning between. 

The engine is direct-coupled to a West- 
inghouse compound-wound, tto-volt, di- 
rect-current generator, which forms the 
only load, the unit being used to supply 
the power for lights and motors through- 
out the school. 

We had just finished taking a number 
of diagrams with the engine running nor- 
mally at about full-rated load, and were 
proceeding to take some more with the 
engine throttled, so the boys might note 
the effect upon the form of the diagram. 
I had throttled the engine enough to 
cause the voltage to drop from t10 down 
to a little less than 105, just enough to 
make sure that the governor would let 
the cutoff run out to about the maximum, 
this change, resulting in a 
lowering of the load somewhere about 10 
per cent. 

While engaged in taking these diagrams 
one of the boys asked why the gage 
pressure dropped while the engine was 
throttled, and also asked if it should not 
go up instead of down. 

I was somewhat surprised, and at once 
opened the throttle wide and again closed 
it off to the former position. Sure enough, 
the gage hand dropped back about 5 
pounds lower with the engine throttled 
than it had been with the throttle wide 
open. 

To gain a little time for cogitation, I 
asked him to explain why the gage indica- 
tion ought to be higher when the engine 
was throttled than when wide open, and 
he, of course, at once explained that the 
reduction in load ought to reduce the de- 
mand for steam and thus lessen the “drop” 
in the steam-supply pipe. The facts very 
plainly, however, failed to accord with 
this theory, as the pressure plainly fell 
about 5 pounds instead of rising slightly. 

By this time I had my explanation 


of course, 


ready, and I proceeded to express to: the 
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class my surprise at not having, through- 
out all the years I had been teaching, 
thought of this simple method of proving 
that the efficiency of such an engine is 
much greater when cutting off at. about 
quarter stroke and getting the full bene- 
fit of the expansion than it is when op- 
erating at S-cutoff and governing the 
mean effective pressure by throttling. 

In this particular case even the 10 per 
cent. reduction in load, due to the re- 
duction in speed, is not sufficient to 
counteract the greater loss, due to throt- 
tling with later cutoff; the result. being 
that the engine demanded so much more 
steam that the steam-pipe drop increased 
nearly 5 pounds. 

Mature consideration, however, makes 
it seem surprising that this increase in 
drop should be so great as it really is. 
Perhaps the apparent increase in drop is 
not real, but is due in some way to the 
change in steam flow from pulsatory to 
steady flow. 

J. M. Kent. 

Kansas City, Mo. 





Designing a Vacuum Tank 


The 
was going to install a new drying sys- 
tem and would need a vacuum tank 120 
inches in diameter and 20 feet long. He 
had been to the boilermakers to get their 
quotation, but there seemed to be some 
doubt about tlie correct thickness that 
would be safe and yet not have the tank 
unnecessarily heavy. 


“boss” told the engineer that he 


As the boss knew 
the engineer had studied boilers and en- 
gines he wished him to figure out the 
correct for the tank, so he 
would know that the boiler company was 
not putting in too much weight. He also 
suggested that a factor of safety of four 
would probably be ample, as there would 
be no severe strains and wear, such as 
are encountered in steam boilers. Of 
course the engineer was delighted; it 
was only a small matter to figure out 
boilers, and he would bring the figures in 
the morning. 

After supper the engineer took time to 
read the evening paper, as he knew he 
could look up about that tank and figure 
it out in less than an hour. When he 
was ready he got out his textbooks and 
looked up boilers, riveted joints, etc., but 
couldn't find anything that seemed to fit 
this case. A boiler made of about ™%-inch 
plate would be safe for 15 pounds pres- 
sure per square inch inside, but would 
the same boiler stand the same pres- 
sure from the outside? He did not 
think so, because if the boiler were a lit- 
tle out of round the pressure would tend 
to flatten it, whereas with internal pres- 
sure it keep its 
After more searching he came to the sec- 
tion on boiler flues and this time it 
seemed as though he had found just what 
was wanted, for surely a long boiler flue 


thickness 


would always shape. 
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was under almost the same conditions as 
this vacuum tank: 

Longridge’s rule for boiler flues gave 
the following: 





"120 X 15 X 44720 __ 
5° ois 


Thickness = 





12.688 
or 3% inch, nearly 7/16 inch. This very 
inches, nearly 7/16 inch. This very much 
much astonished the engineer, who was 
expecting to find about '%-inch plate 
amply strong. He felt that something was 
wrong. He could not tell the boss that 
the tank should be made from 7/16-inch 
boiler plate, which would be strong 
enough for 50 pounds steam pressure, un- 
less he was convinced that it really ought 
to be that thick. 

The engineer searched for more infor- 
mation and came across the famous 
Fairbairn’s rule, which gave 15/32 inch. 
This showed that a still stronger plate 
would be needed, and this caused him 
much discomfort, for instead of getting 
nearer to what he expected he was get- 
ting to still thicker plates. 
the worst, however, for he now felt 
doubtful as to the accuracy of these 
formulas; up to now he had always 
fondly supposed that the formulas used 
in boiler construction 


This was not 


were based on a 
mathematical analysis of the strains and, 
therefore, should all give the same re- 
sults. He further found that the well 
known Board-of-Trade formula gave % 
inch thickness and Seaton’s formula gave 
21/32 inch. These results showed that 
the thickness of the plate should be 13/32 
inch or 15/32 inch or % inch or 21/32 
inch, so the plate ought to be anywhere 
from 7/16 inch to 11/16 inch thick. 

It was past midnight now, but there 
seemed to be no satisfactory solution to 
this blamed tank, and what in the world 
to say to the boss in the morning he did 
not know. He might tell him he could 
not say for sure, but the tank should be 
somewhere between 7/16 inch and r1/16 
inch thick; but as this was the first time 
the boss had ever given him any figuring 
to do he did not wish to fall down, 
especially as he had _ been — studying 
nights to be ready when the first oppor- 
tunity came. He could specify that the 
tank be made of %-inch plate and be 
sure to be on the safe side, but then how 
would he feel should the 
laugh at such a_ thickness 
guarantee a 7/16-inch one. 
had better take a chance and say that 
-/16 inch would be right. But he had to 
werk next to that tank all day and sup- 
pose it were to collapse? No; he did not 
wish to take chances, and so he was all 
tangled up. He researched all his books, 
but could find nothing more. 


boilermakers 
and offer to 
Perhaps he 


After some 
pondering as to what to do he remem- 
bered that a brother engineer had a copy 
of Kent’s “Pocket Book,” and as he did 
not live far away he decided to go and 
wake up the family and borrow it, for he 
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now was desperate and the risk of waki: 
a healthy man up at I a.m. to borrow 
pocket book never occurred to him. Th 
intention he carried out. He got the 
book and hurried home and quickly foun.| 
that the Board-of-Trade formula w 
good only for flues up to Io feet long, 
instead of being helped he felt more | 
wildered than ever; however, farth< 
along he found a table such as is used | 
the U. S. supervising inspectors for fl 
and tubes, and although it went only 

to 40 inches diameter he found that the 
minimum thickness increased 1/100 inch 
for every 1 inch increase in diameter 
from 12 inches to 40 inches, the limit of 
the table, and so it seemed as though it 
would be safe to extend this method to 
the 120-inch diameter. The thickness for 
40-inch was 0.50 inch, and therefore for 
120-inch it would be 1.30 inches. Oh, 
my, how his head did spin! He imagined 
himself telling the boss that the tank 
must be at least 1%4 inches thick. 

In another part of the book he found 
many formulas on “Resistance of Hollow 
Cylinders to Collapse,” but these formu- 
las were based on 
English 


Fairbairn’s and _ the 
Board-of-Trade’s, and as Fair- 
bairn’s experiments were on tubes vary- 
ing from 4 inches to 12 inches in diameter 
and from 19 inches to 60 inches long, it 
did not seem as though they could be 
relied upon when applied to a tank 120 
inches in diameter and 20 feet long. Then 
the Board-of-Trade formula, from what 
was said elsewhere, was good only for 
flues up to to feet long. However, there 
was an account of where various flues in 
Cornish and Lancashire boilers had col- 
lapsed under certain pressures, and the 
formula Clark deduced from these was 


Pa 200;000 : am 
ql.76 
where 
P= Collapsing pressure in pounds per 
square inch, 
t= Thickness of the plate in inches, 
d=TInternal diameter of the 
tube in inches. 
By taking P as 60 pounds, which allows 
a factor of safety of four, and transpos- 
ing, the formula became 


furnace 


1201.75 x 60 
——— $$ = 1.142 
200,000 4°4 


inches, and so the thickness was 1.1424 
inches or, say, 1% inches. As this is 
about the same as that used by the United 
States supervising inspectors, it certainly 
seemed as though the thickness should be 
over I inch instead of 7/16 inch. It was 
now time for the poor muddled and be- 
wildered engineer to go to work, which 
he did, and he told the boss that the 
nearest estimate he could give was that 
the shell should be 1% inches thick, at 
which he fell, in the boss’ estimation, 
from a promising engineer to a raving 
theoretician. 
Georce P. Pierce 
Exeter, N. H. 
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The Lea Continuous Engine Recorder 


An English Device to Record Water Rate of Engine, Compare Engine 


Economies for Various Adjustments and Measure Water Flow in General 





BY 


Continuous recorders of the amount of 
carbon dioxide gas in the effluent gases 
from boiler furnaces are now very usual 
accessories of power houses. Yet such 
recorders are only very partial in their 
records, for while it is very desirable to 
know how much dioxide is being made, 
it is perhaps of greater importance to 
know how many volumes of carbon mon- 
oxide is going with it. This the recorder 
does not tell, and while a 13 per cent. 
record may appear to be better than one 
of 12 per cent., their true value is really 
fixed by the percentage of monoxide that 
goes with each case. 


WILLIAM H. 


Next is the case of the one surface con- 
denser serving more than one engine. 
Thirdly, there is the case of the separate 
jet condenser to each engine and fourthly, 
the jet condenser serving more than one 
engine. Since the sole duty of the recorder 
is to measure the discharge of the air 
pump, it is obvious that the most direct 
results are those obtained with the first 
disposition of the condensing plant, since 
each engine’s steam consumption is found 
at once. If the disposition is that of 
case 2, it is clear that any change in the 
behavior of a particular engine of a group 
of several engines can only be found by 

















FIG. I. LEA TANK AND RECORDER 


In the Lea engine recorder there is no 
such ambiguity. But first what is the 
Lea recorder? It is an instrument that 
tells how much water is discharged from 
the surface ‘condenser of a steam engine. 
The rate of discharge can be read off at 
any instant by the position of the pointer. 
The amount of the discharge in a given 
period of time can be measured off on 
the diagram by means of a_planimeter. 
It is thus a very universal implement. 


— 


general there are four different types 
of condensing plant in a power station. 
The best for the purposes of the Lea 
tecorder is that in which each engine has 
its own independent surface condenser. 


some process of elimination or differentia- 
tion and reasoning. 

In case of jet condensers, the engine 
consumption can only be found either by 
some such means as measuring both out- 
flow and jet inflow, or by reasoning from 
the rise of temperature that takes place 
in the jet when passing through the 
condenser. It will be sufficient here to 
describe the instrument as it is applied 
in the. first and simplest case of the 
separate condenser to each engine. 


ARRANGEMENT AND MECHANICAL CON- 
STRUCTION 


In its simplest and most compact form, 


BOOTH 


Fig. 1, the instrument stands on the top 
of a tank about 5 feet 6 inches in length, 
and half that breadth. The length of the 
tank is divided into two equal halves by 
a transverse plate which extends from the 
upper edge to within about 4 inches of the 
bottom. Near the top of the first division 
is a horizontal plate freely perforated, 
over which the air-pump discharge is de- 
livered. It serves to break the rush of 
the water and distribute it over the area 
of the division, from which it is then free 
to flow with no remaining eddy or swirl 
below the division plate into the second 
division. In the first division is immersed 
a closed cylindrical chamber. This has 
no communication with the water in the 
first. division. It stands in that division 
merely as a concession to self-contained 
compactness. It may equally well be placed 
at the other end of the room. The cham- 
ber is connected by a pipe to the second 
division or notch chamber. If at a 
distance, the pipe should be large enough 
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FIG. 2. TRIANGULAR NOTCH 


to avoid skin resistance, and so sloped as 
to be maintained always free from air. 
The water level in the cylinder is thus 
always exactly that in the second division 
of the tank, which henceforward will be 
called the notch chamber, because its 
outer end is closed by a plate to which 
is fitted a carefully cut and smoothed gun- 
metal plate with a go-degree triangular 
notch. 

Many years ago Prof. James Thompsvun, 
of Belfast, the inventor of the vortex tur- 
bine, made very careful experiments with 
notches, and he found that the coefficient 
for the flow over a triangular notch was 
always the same, no matter what the depth 
of water over the point. The formula 
he determined was, 


0 =H* x WY H X 0.305, 
where 

H = Hight of the notch, 

O = Cubic feet of water per minute. 
The basis is that the rate of flow is pro- 
portionate to the square root of the hight, 
while the amount of flow is proportionate 
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to the notch area, and the area of a tri- 
angle is as the square of its hight. Hence 
the values H* and ¥ H in the formula, 
and 0.305 are simply the connective coeffi- 
cient of time, hight and capacity in min- 
utes, inches and gallons. See Fig. 2. This 
formula can therefore be applied at once 
when the depth of water over a notch has 
been measured. 


RECORDING APPARATUS 


In the Lea recorder, the cylindrical 
chamber contains a float, carrying a verti- 
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parture from the dead point is represented 
by the value H? x Y H. The reason- 
ing underlying this is, of course, that in a 
still pond the outflow over a notch varies 
in the way already described. 

Thus, the outflow is represented by 
the increasing pitch spiral, Fig. 3. In this 
spiral groove is fitted a button on a lever, 
and as the drum rotates, this lever or 
bracket, is pushed laterally, and governs 
the position of the pen on the recording 
diagram. At the same time the drum it- 
self is marked for so many gallons rate 














FIG, 3. DRUM OF RECORDS, SHOWING INCREASING-PITCH SPIRAL FOR ACTUAT- 
ING RECORDING PEN 


cal rod, 
to allow 


and the primitive idea would be 
a pointer on the rod to be moved 
up and down a vertical scale, the pointer 
being adjusted to show zero on the scale 
just when the notch had drained the 
chamber down to the point, or zero level. 
But such a simple arrangement would 
require the formula to be worked out for 
every value of H and the usefulness of 


Lea’s Patent Recorder 
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FIG. 4. CH 


the instrument would be greatly limited 
thereby. In:the Lea instrument, the cal- 
culation is performed once for all, and the 
instrument shows directly the amount of 
water that is passing at any instant. To 
effect this, the float rod is cut into a 
toothed rack which engages with a pinion 
on the spindle of a horizontal drum. A 
groove is cut in the face of the drum. It 
starts at one end of the drum with a 
plain cut at right angles to the axis. From 
this it diverges at a gradually increasing 
angle such that at any moment its de- 


50 Pounds 


of flow per time unit, and a pointer at 
the button point stands against such figure 
on the drum as is also pointed on the 
diagram paper above by the pen. The 
diagram paper is folded upon a clock- 
actuated drum, and the record shows at 
any time just what was the rate of flow 
at that instant. By taking a similar auto- 
graphic record from the wattmeter of the 


Date:- 
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May 25th & 26th, 1908. 


Hour 


s_oLS m. pe_ Hoar. 
owatts 


Tt Steam_perkKw_ 


5 4 3 2 1 
A.M. A.M. A.M. A.M. A.M. 


electrical generator driven by the engine, 
if an electric station is in question, the 
steam consumption per kilowatt at each 
instant can be calculated instantly by slide 
rule or otherwise. See Fig. 4. 

Now, assuming the main engine is at 
rest, and the air pump is at work, there 
should be no outflow over the notch. Any 
outflow is a sign that the condenser tubes 
are leaking, and the sudden increase of 
the apparent water consumption of an 
engine a few days before writing this was 
a sign of this very fault. However, the 


Taken at:- 
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condenser being proved tight and the ir 
strument set to work, it is very easy t 
detect anything going wrong. 


Various Uses For REcorps 


As an illustration of what the recordc* 
will show, the writer made a trial of ; 
capacity by varying the cutoff on the lo 
pressure cylinder of a  5000-kilowa‘t 
engine from three-eighths to one-half t! 
stroke. The pointer of the recorder mov: 
tu a position showing considerably mo 
steam being used. After a few minutes, tlic 
cutoff was put back to three-eighths-in 
stroke and as soon as the air-pump d 
livery felt the difference—in a few secon 
—the pointer went back to the origi 
steam consumption rate. A rough cal 
culation made on the spot showed that 
the change represented a coal value per 
week of $150 had the same rate of chanve 
been carried through the whole of the 
engines. 

It is plain that by means of this instru- 
ment there can be made in a few hours 
a series of tests on steam engines with 
every degree of cutoff. Such tests would 
require many weeks’ work with several 
assistants to carry out and they would 
involve considerable in excess fuel 
during the uneconomical conditions. Thus 
an engine may be tested at all ratios of 
cutoff and the results plotted. It may be 
tested for a series of boiler pressures, or 
it may be tested on several superheat 
temperatures or with and without steam 
in the intermediate reheater. Only a few 
minutes will practically serve to deter- 
mine the best cutoff on the low-pressure 
cylinder. , 

Though results cannot so promptly or 
definitely be secured from engines grouped 


cost 
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on one condenser, the recorder will show 
very well in such a case, especially if, 
out of, say four engines, three are regular- 
ly worked. The relative economy of 

B and C is at once comparable with that 
of B, C, D, or C, D, A, and the station 
engineer who watches his recorder soon 
begins to calculate what it is costing to 
run the old engine that sends up 
record so badly. The firemen have known 
it for a year or two, and there is a gen- 
eral understanding that the old engine is 
less economical than it might be, but it 
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has never been so plainly put upon record 
before. 

In some engine rooms there is an in- 
strument to each engine. In others there 
may be one instrument only and a notch 
tank to each engine, with a pipe to the 
float cylinder. But with this arrangement 
he continuous diagram cannot be obtained 
from each engine. If without known 
cause the record shows too high, it is an 
intimation that probably something has 
gone wrong. A _ circulating-pump inlet 
has become choked, or a vacuum-pipe 
joint is drawing air, or a piston is passing 


Taken at Stockport Corporation Electricity Works 
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multiplied by the number of notches in use. 


The instrument is not confined to the 
one use. Boiler feed can be gaged by its 
use, and other obvious uses are the 
measuring of water served out to irriga- 
tion farms, or to miners, or the measure- 
ment of the volume of sewage that is 
flowing upon a given area of land. And 
recently the writer heard of a case where, 
with a notch that was little more than a 
slit, the amount of water that was flow- 
ing to damp wheat of a hard and dry 
variety was being measured. 

A curious fact concerning these very 
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narrow notches is that they allow more 
vater to pass than do wide notches 
per unit of area. Thus a wide notch 
passes Soo gallons in a certain time. A 
notch only one-eighth as wide will pass 
more than one-eighth the quantity of 
water—more than 100 gallons in the same 
time. Each angle of notch has, therefore, 
to be calibrated, and its coefficient found. 


But, this found, it appears to hold good 
for all hights of that angle of notch. The 
readings of the instrument are claimed 
to be accurate within 1% per cent., and 
since water expands with temperature, and 
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FIG. 5. REDUCED ILLUSTRATIONS OF TWO ACTUAL BOILER-HOUSE RECORDS 


steam. There is no getting away from 
the record. It finds the best point of cut- 
off; the best ratio of circulating water, 
or the most economical load, and_ it 
soon invites you to examine the con- 
denser for baking tubes or approves 
your exdenditure on paint for that long 
unpainted exhaust pipe that ought to 
have been scrapped, being blown in the 
casting, 

Where the volume of water to be meas- 
ured is very large, there may be several 
notches in one notch plate, the tank being 
made wider to avoid excessive or incon- 
\enient depth. On the other hand, if a 

iall volume of water is to be measured, 
harrow-angle notches may be used through 
which the flow will vary in the ratio of 
the notch breadth. Thus, if 10,000 gallons 

r hour is a good flow for a go-degree 

ch, the angles of 45 and 2214 degrees 

give 5000 and 2500 gallons with the 

ne hight H, thus utilizing the full stroke 
he instrument and correcting the read- 

by the use of 2 or 4 as a correcting 

© visor. Similarly with multiple notches, 
t © reading of the instrument is to be 

















FIG. 6, RECORDING APPARATUS 


a given volume will stand higher over 
the notch, this error is more or less 
neutralized by the fact that the float will 
sink farther in warm water. This, of 
couse, supposes the float chamber to be 
immersed in the stream of water, as in the 
first chamber of the tank. The rate of 
flow of water over a V notch of go-degree 
angle is given in the annexed table, the 
gallon being the British gallon of 10 
pounds of water. Corrected for Ameri- 
can gallons, the formula changes its co- 
efficient from 0.305 to 0.366. 

In certain water-softening systems, the 
endeavor is made to divide the water 
into two unequal streams. One of these is 
intended to be lime-saturated. By means 
of adjustable notches a stream of water 
can be divided very accurately and the 
ratio will be maintained for all hights of 
water in the tank. 

In a station where coal is automatically 
weighed, ‘either to the men or to the 
hopper of the stoker, the Lea recorder 
enables the average daily rate of evapora 
tion to be readily ascertained and _inci- 
dentally helps to make some use of the 
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Deduced from Thomson’s’ Formula: 


per min. = 0.305 H? Y H, where H 
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CO: recorders, for the best average CO. 
of the whole station may be indicated by 
a knowledge of the average evaporation 
per pound of coal. In general-station work, 
long of little 
permanent aids to economy. 


special tests are use as 
Continuous 
records, when plotted on a large sheet in 
the form of curves and suitably intercal- 
culated and pl-tted, show in time the 
trend of the combinations of factors and 
assist most materially in finding the con- 


ditions for the best commercial conditions. 
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In Great Britain it is usual practice 
in steam-engine working to apply auto- 
matically the variable cutoff gear to the 
high-pressure cylinder of the compound en- 
gine, but the low-pressure gear is vari- 
able by hand only. Some engineers never 
attempt to change the low-pressure gear, 
but set it at seven-sixteenths of the stroke, 
at which point they declare the best re- 
sults are obtained. Probably they are 
not very far wrong, but as previously 
pointed out, the recorder showed that 
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FIG. II. 
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1 Plan 
cutoff at three-eighths stroke was best 


for a certain engine at a certain load. An 
earlier cutoff in the second cylinder puts 
up the back pressure in the first cylinder 
and reduces the pressure difference be- 
tween the two faces of the high-pressure 
piston. It may be beneficial to do this in 
one engine and not in another, at one load 
and not at another; with a certain de- 
gree of vacuum and not with one of an- 
other degree. We cannot know of our 
knowledge and reasoning what will best 
suit any engine at its varying loads, but 
we can find out by a few trials, and so, 
used to determine the unknown in a few 
minutes or even hours, an instrument like 
this should very soon give good returns 
on its cost. 

It is most interesting and instructive to 
watch it, taking note of the variations that 
are made in the regime of an engine, for 
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the movements of the pencil very quickly 
follow any change, and it does not require 
long for the changed rate of steam con- 
sumption to tell upon the stream of water 
available at the air-pump intake. 

The instrument ought to prove of very 
great value in testing the effect of dif- 
ferent temperatures of superheat. In 
varying the temperature of steam, the 
temperature of the mass of the cylinder 
metal must also vary, so that there will 
be a certain lag of the results behind the 
temperature curve. If possible, therefore, 
any tests involving temperature should be 
continuously progressive, so that there will 
be no great jumps and the performance 
curve will move steadily up or down as 
the temperature curve rises or falls. Such 
a set of parallel curves of temperature 
and air-pump discharge, if carefully under- 
taken, would prove most valuable in as- 
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FIG. 12, THE ORDINARY SELF-CONTAINED 


APPARATUS 


sisting to elucidate some of the less-known 
facts as regards superheat, both in recipro- 
cating engines and in turbines. And there 
is also much more to be definitely known 
respecting the performance for good or ill 
of reheaters, intermediate receivers, jack- 
ets and cylinder coverings, which can be 
known by aid of the continuous recorder. 

In a recent form of the instrument, an 
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Air Pump Discharge 


TRACTION 


SETS 


integrating gear has been added, so ar- 
ranged that an index finger is driven by 
means of an interrupted toothed drum, 
the amount of interruption being suited 
to the position of the instrument pointer 
which carries the pinion 
the toothed drum. 


that gears with 
Thus, at a glance, the 
total gallons since zero reading can be 
read off, this total being the product of 
the hours by the mean rate of flow. 

In Fig. 5 are shown two actual records 
from an electric-power station and from 
a cotton mill, and in Fig. 6 is shown the 
recorder itself detached from the tank and 
float chamber. The style of drum shown 
in lig. 3 differs somewhat in detail from 
other drums, for in some drums the spiral 
is a cut in the surface of the drum, where- 
as, in Fig. 3, it is a wire soldered upon 
the drum. This is, however, a mere mat- 
ter of detail. Fig. 7 is an actual record 
taken from a traction load at Manchester, 
Bloom 
lighting 


street statian. Fig. 8 is from a 
load at the station. <A 
blank record paper is given in Fig. 9. Note 


same 


the area of the rectangle representing 7000 
pounds. In the full-size diagram, it meas- 
ures about 9/16x3/32 inch. 

In Fig. 10 is shown the arrangment for 
a 6000-kilowatt steam turbine at the Man 
chester corporation, Stuart street works. 
Fig. tt shows the recorders arranged for 
the four 4000-kilowatt sets of 
the London county council, at Greenwich, 
while Fig. 12 is from a blueprint of the 


traction 


ordinary self-contained apparatus. 

A very useful instrument this should 
be for recording the output of pounds en- 
gaged on the testing of bore holes and 
wells. It is often specified—too often per- 
haps—that a well shall be tested for yicld 
by a prolonged pump test at so many gal- 
lons per hour. The recorder would show 
just what was the mean rate of pumping 
over any period of time, and what had 
been the stoppage periods during the time 
of the test, if any. But there is no further 
need of describing the uses to which the 
instrument can be put. Suffice that it has 
proved eminently satisfactory in steam- 
power houses and is very sensitive to 
changes, as may be told at once by watch- 
ing its behavior when a change is made in 
the manner already described or in other 


ways. 
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Ash-, Coal- and Coke-handling 
Equipment for Gas Plants 


By J. RowLanp SHAysS 


Under the above heading many differ- 
ent types of equipment for this class of 
work, as manufactured by the many con- 
cerns who make a specialty of the work, 
might mentioned, but space is 
limited, attention will be called to only a 
few The equipment manufac- 
tured by the Robins Conveying Belt Com- 
pany, of Passaic, N. J., is that of the belt- 
conveying type. The company has several 
noteworthy installations in the middle 
West, two in particular: one at the plant 
of the Milwaukee Coke and Gas Company 


be as 


of these. 
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stallation at the plant of the By Products 
Coke Corporation is the main conveyer 
belt which carries the coal from the re- 
ceiving docks to the storage bins. This 
belt is nearly a mile in length and in its 
travel passes through a concrete passage- 
way under two railways and a highway. 
After passing these it leaves the passage- 
way and rises at an angle of about 20 de- 
grees to a hight of about 4o feet, traveling 
from this point on a trestle to the storage 
bins. 

At this plant the coal is first unloaded 
from the vessels at the receiving docks by 
two Robins unloading towers which are 
shown in Fig. 1. The buckets in these 
towers have a capacity of 2% tons each, 
and the maximum speed at which they op- 
erate is 24 seconds per round trip. If 
the necessity warranted, these towers could 
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plished by a special counterweighted buck- 
et which has a capacity of five tons of 
coal. With this equipment coal can be 
taken out of storage at the rate of 300 
tons per hour. Only one operator is re- 
quired to run this system. A _ unique 
feature of the bridge is that while the 
conveyer is stocking the bucket is free 
to take out of storage at the same time. 

In the first part of this article the 
equipment for handling the coal between 
the docks and the storage pile has been 
described. Attention will now be given 
to the equipment for handling the coal 
and ashes in the power station of the gas 
plant. 

In the various plants of the People’s 
Gas Light and Coke Company, of Chi- 
cago, Ill., the machinery used for this 
purpose is that which is manufactured by 
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FIG. I. UNLOADING 


at South Milwaukee, Wis., and the other 
located at the plant of the By Products 
Coke Corporation at South Chicago, II. 

With the belt-conveyer type of equip- 
ment there are certain conditions that it 
is necessary for the manufacturer to be 
acquainted with before he can figure in- 
telligently on the job. The following 
are some of the conditions that are looked 
into: Desired length of conveyer; level 
or inclined, and if the latter the degree 
of inclination, or the number of feet which 
the load is raised; desired capacity per 
hour; of material to be carried; 
average size; material, wet or dry, hot or 
cold; any strong chemical qualities; char- 
acter of motive power, etc. These and 
other questions of similar purport confront 
the prospective customer, but they are 
only the means for an end. 

One of the notable features of the in- 


class 


TOWERS 


AT DOCK WITH CAPACITY OF 


tons of 
are run 
man at 
If for any reason it is neces- 


unload at the rate of about 375 
coal per hour each. The towers 
by steam and require only one 
the levers. 
sary to stop the belt conveyer, the unload- 
ing of the boat may continue, the coal 
being placed on stack piles right at hand 
where it can reclaimed later. The 
coal can be loaded on cars as well as on 
the conveyer by this same system. 


be 


From the unloading towers the material 
is carried on the belt conveyer to a travel- 
ing and reclaiming. bridge, Fig. 2, about 
half a mile distant. The span of this 
bridge is 280 feet, cantilever 60 feet. On 
the bridge runs a 36-inch belt conveyer 
equipped with an automatic tripper by 
which coal is discharged to storage. Coal 
can be delivered from the bridge at the 
rate of 600 tons per hour. 


The reclaiming of the coal is accom- 


375. 10NS 


OF COAL PER HOUR 


the Link-Belt Company, of the same city 
The plant located at Twenty-fifth and 
Loomis streets, on the south side of 
the city, is probably one of the most upto- 
date plants of its kind in the country. It 
was installed only about a year ago and 
has been in operation about six months. 
The installation, embodying the Peck car- 


rier system, might be classed as 4 
bucket conveyer. This conveyer, while 
doing practically the same work as 
the belt conveyer, has perhaps a 


wider field of application, owing to thx 
fact that the buckets being made out of 
steel or malleable iron are better able t 
withstand the abrasive action of the hot 
ashes and cinders which would wear out 
a belt of any material in no time. 

At the above-mentioned plant the coal 
for the power station is unloaded from th 
cars into a Link-Belt hopper of such ca 
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FIG, 2. TRAVELING AND RECLAIMING BRIDGE WHICH WILL DELIVER 


pacity as will allow cars of the bottom 
type to unload. From this hopper, which 
measures 14 feet wide by 18 feet long, 
the coal is delivered to a Link-Belt recip- 
rocating feeder which discharges to a 
crusher, the rolls of which are 30 inches 
in diameter and have a 24-inch face. 
This crusher is driven by a small steam 
engine independent of the rest of the 
installation. The rolls of the crusher are 
movable in order that fine coal not re- 





quiring crushing may pass through, the 
coal being fed to the carrier at this point. 
The carrier 24x18-inch Peck 
overlapping buckets and conveys the coal 
from this point to the storage hoppers 
over the boilers. 


employs 


The capacity of the hop- 
pers is about 200 tons of coal, the coal 
being delivered to the 
undercut gate chutes. 


grate through 


The ashes are quenched in the pit and 


raked into the same conveyer and are 

















FIG, 3. SCREEN HOUSE AT WORCESTER GAS LIGHT COMPANY’S PLANT 
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the 


over 


delivered by 
lined 


system to a firebrick 
hopper the switch track at 
one end of the building. This 
has a capacity of about 2000 cubic feet 
of ashes. 


hopper 


The ashes and cinders from the 


gas retorts are first broken into pieces 
about the size of a man’s head and are 


then carted to the conveyer, being sent 
through the crusher and reduced to about 
the size of a brick, after which they are 
delivered to the ash hoppers. This in- 
stallation, as well as the installations of 
its kind in the various other plants, has 
proved a most economical 
method for doing the work. 


and speedy 

Before closing the subject, one other 
equipment of an altogether different type 
from either of those previously described 
should be mentioned. This is the telpher 
system of conveying ashes, coal and coke. 
This system has been tried out very suc- 
cessfully in the East for different classes 
of work. An installation of this char- 
acter has been in operation at the plant 
of the Worcester Gas Light 
Worcester, about 
eight years. This equipment, manufactured 
by the J. M. Dodge Company, of Phila- 
delphia, Penn., is designed for the hand- 
ling of the coke by means of ordinary tub 
buckets which are filled from the 
veyers in the retort house and are hoisted 
and conveyed by the telpher machine to 
the storage pile, water-gas house and boil- 


Company, 


Mass., for seven or 


con 


er house, or to the screen house, the latter 
building being shown in Fig. 3. This 
plant, although of the early has 
proved a very efficient one, in spite of the 
fact that the buckets have to be filled 
by hand. It has a capacity of about 25 
tons per hour. The telpher hoists the 
bucket at a speed of 100 feet per minute, 


type, 
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the telpher itself traveling at a speed of 
700 feet per minute. The bucket is dumped 
into a hopper on top of the screen house, 
the material passing through a crusher 
and over several screens of different sizes 
before it is deposited into bins from which 
it is drawn out at the bottom into baskets 
for retail distribution. The hight of the 
telpher runway above the storage pile is 
about 50 feet. 

The plant of the Lowell Gas Light Com- 
pany, of Lowell, Mass., is also equipped 
with this system, which, however, is of a 
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Significance of Drafts in Boiler 
Room Practice 


“The Significance of Drafts in Steam 
soiler Practice” is the title of Bulletin 
No. 367 issued by the United States Geo- 
logical Survey. It was written by Walter 
T. Ray and Henry Kreisinger and is a 
record of the results of experiments made 
at Norfolk, Va., laboratory experiments 
relative to the flow of gases through boil- 
ers, steaming tests at St. Louis, Mo., and 





FIG. 4. TELPHER AT 


later type than that previously mentioned. 
This plant employs a clam-shell bucket, 
the capacity of which is 2'4 cubic yards. 
The bucket picks up the coke from a 
pile, and discharges it into storage, a 
screen house, water-gas house, or boiler 
house as desired, in the same manner as 
described for the Worcester Gas Light 
Company. The hoisting speed of the buck- 
et is 120 feet per minute and the trevel- 
ing speed 1000 feet per minute. The 
capacity of this machine is about 50 tons 
of coke per hour and requires only one 
operator at the levers. 








LOWELL GAS LIGHT COMPANY’S PLANT 


tests on locomotive by the Survey and 
the Seaboard Air Line Railway at Ports- 
mouth, Va. 

The experiments were made with the 
idea in view of getting a clear understand- 
ing of the conditions obtaining in the 
passage of air through fuel beds and boil- 
er tubes. Observations were made of the 
weight of air passed through the beds of 
fuel in a given time and the data plotted 
on charts permitting future investigation 
and study from all points of view. In 
view of the probability that a gas is dis- 
continuous, and that if so, “draft” as a 
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motive cause is an impossibility, the term 
pressure difference is used throughout in- 
stead of draft. 

Pressure differences as utilized in boiler 
practice are created in three ways, by 
chimneys, by exhaust fans and by pres- 
sure fans or blowers. In the experiments 
all three methods were used and the re- 
sults tabulated. 

In the laboratory experiments upon the 
passage of air through fuel beds layers 
of shot were substituted and the results 
tabulated in the same manner as with 
fuel beds of different thicknesses, and the 
power absorbed in passing different quan- 
tities of air through beds of varying thick- 
nesses noted. 

In substance, the bulletin shows that 
the pressure drop through any portion of 
the gas passage bears a constant ratio to 
the total drop if the resistance is con- 
stant. If the total pressure drop is con- 
stant the drop of pressure in any portion 
of the passage varies with the resistance 
in that portion. 

If the resistance of any portion of the 
passage is constant, the weight of gas 
passing varies as some power of the pres- 
sure drop. The index of this power is 
approximately 2. If double the quantity 
of gas is passed, the pressure drop will 
be quadrupled, and if three times the 
quantity is passed the drop will be in- 
creased nine times. It is immaterial 
whether the pressure difference is forced 
or induced, for with gases there can be 
no pulling. Gases travel because of dif- 
ferences in pressure. 

The bulletin is both interesting and in- 
structive and may be obtained free by 
applying to George O. Smith, director 
United States Geological Survey, Wash- 
ington, D. C. 





It may be affirmed, states a consular 
report, that the State of Sao Paulo has 


been the cradle of the utilization of 


‘hydraulic power in Brazil for generating 
. a 


electricity. That at present, however 
turned to account, is but insignificant in 
comparison with the immense undeveloped 
resources which the State possesses in the 
numerous large waterfalls, mostly State 
property, and to a large extent still un- 
explored. The principal hydroelectric in- 
stallations constructed in the State are 
that of the Sao Paulo Tramway, Light, 
and Power at Parnahyba, with a capacity 
of 8000 horsepower, and those of various 
other companies, viz., Jundiahy, generating 
1000 kilowatts; Sorocaba, 1000 kilowatts; 
Rio Claro, 589 kilowatts; Mococa, 500 
kilowatts; Piracicaba, 450 kilowatts. The 
important hydroelectric station in course 
of construction by the Santos Dock Com- 
pany at the Itatinga Falls, near Santos, 
which should be completed in a year, will 
transform and transmit electric energy of 
3000 kilowatts, which will be used in the 
working of the cranes on the quay at 
Santos and the supply of light and power 
to that city. 
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A Union with a Commendable 
Method 


To the man who with every mention 
of a labor union associates ideas of arro- 
gant demands enforced by lawlessness and 
violence we commend the following ad- 
dress delivered at a recent meeting of the 
Eccentric Firemen’s Association by Na- 
tional President Timothy Healy. Here 
will be seen to be an organization which 
is striving to raise its members to a 
higher plane and to obtain for them wages 
and recognition commensurate with the 
importance of the service which they 
render by reasonable and rational meth- 
ods; by educating them in their vocation, 
making them worth more in the work of 
the world, as well as by inducing em- 
ployers to recognize that increased worth. 
The reasonable employer will heartily 
commend and coéperate with such a union. 

The occasion was a public meeting of 
the union at which a presentation had 
been made to a prominent member and at 
which a number of visitors were present. 
Mr. Healy’s remarks were, in part, as 
follows: 

“Brothers, we have friends with us to- 
night who are influential and whose word 
will go a long way to help this organiza- 
tion and its members, and I believe that 
it is a fitting occasion, with these friends 
sitting here, to say a few words. 

“I want to say that we are organized 
to uplift a class of men who have been 
abused in the past, and in some instances 
are abused today more than any other 
class of men in our great city. You all 
know that the fireman, up to a few years 
ago, with very few exceptions, had to 
work day and_ three 
hundred and sixty-five days ina year. He 
never got a Sunday or a holiday off, and 
couldn’t even get permission to stay at 
home and attend to his sick family, or 
bury a dead relative. That is not right, 


twelve hours a 


it is not human, and it is not a proper 
way. to treat any man. 
“I believe that American citizens are 


entitled to better treatment, and always 
have believed that. Therefore, we have 
worked for and built up an organization 
that is in a position today to put every 
man in a better condition. 

“We are not organized for the purpose 
of causing strikes, or causing trouble of 
any kind to an employer. We believe in 
meeting our employers man for man and 
in a business-like manner; putting the 
wrong right up to them. 

“Many men in our day, men of large 
affairs, captains of industry, if you wish, 
ate good men, good-hearted men, and I 
want to tell you, my friends, that I have 
met some of these men and when I have 


told them the conditions of the fire- 
men’s work they have said: ‘Well, 
. never thought about the firemen, 
we will see if we cannot do. better 
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for them.” They never thought of the 
man who was working long hours under 
unsanitary conditions. It was _ properly 
brought to their attention that the fire- 
man as an individual working in a plant 
has to depend on somebody else. The 
highest authority he can go to is his chief 
engineer. Well, I leave go to 
the devil as to. some of the chief engi- 
neers, if I was working under them, but 
I thank God that they are not all that 
way. 


had as 


There are good and bad every- 
where; and there are some good chief 
engineers in this city and some bad ones. 
But we are bringing them around gradual- 
ly to our way of thinking, and we are 
doing great work. Nobody is losing any- 
thing by it. All that men, is 
to have confidence in and | 
am glad to say that the members of this 
organization are taking more interest and 
placing more confidence in the organiza- 
tion every day. 

“IT remember that on the of the 
organization once I begged the men to 
have courage; when they were dwindling 
away, when they didn’t have any hope 
of anything being done for them by the 
organization. I said that the time would 
come when our men would be working 
eight hours a day, and them 
shut their eyes. 1 told them later 
on that the time would come when the 
scale of wages for this organization would 
be three dollars a day. Well, they laughed 
at that. Still, now, we have in this or- 
ganization seventeen 
hundred men who are getting three dollars 
a day, and we will have as many more in 
two years from now who will be getting 
the same. 

“T recall that when I said we would 
work only eight hours word was brought 
to me that they said that I was crazy and 
some of the engineers appealed to the men 
to pull me off or they would lose their 
The idea of giving firemen eight 
hours a day! Well, it has all come around. 
They wouldn’t dare to ask a man to work 
twelve hours today. He would be insulted 
by it, and T don’t blame him. 

“T can remember that I used to be at 
this organization on Saturday night and 
would get home at or two 
at night. At that time we could not con- 
duct our business as we do it 


we want, 


ourselves, 


floor 


some of 


also 


some sixteen or 


jobs. 


one o'clock 
now, and 
once in a while we would have a big 
fight. Well, as I say, I would get home 
at one or two o’clock in the morning, and 
then would go to my work at seven o’clock 
in the morning and stay until seven o’clock 
Monday morning. I used to work and 
work hard, I know what it is. Well, we 
don’t have to do that now, thank God. 
“All we want is a square deal, and we 
want an employer to give us a fair day’s 
pay for a fair day’s work, and reasonable 
hours, and we want our men to give him 
good service for the good pay and the 
reasonable hours that the employers are 
giving them. We stand for no man loaf- 
ing on his job. We believe that a man 
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who is working eight hours a day should 
be on his feet every minute of that eight 
hours. I am saying that right here, and 
we are going to carry it out. 
always get 
room. 


A man can 
something to do around a 
boiler If he is not firing, he can 
be cleaning, or sweeping up. I want to 
tell you that I have got no use for a fire- 
man who goes slushing around a_ boiler 
room up to his knees in coal, and if I was 
an engineer employing such a man I would 
not keep him there a minute. 

“My friends, when a man comes into 
this organization we promise him nothing 


-well, there are one or two things that 


we do promise him. We tell him this, 
that we will do the best we can for him. 
Fellows come around here and say that 
if we will give them jobs they will join 


No, we don't do busi- 
ness that way. We tell them that we will 
do the that for them. We 
tell them that in case of death, if a man 
is not more than sixty days in arrears, 
we will pay a hundred and sixty dollars 
on the death of the wife the 


the organization. 


best we can 


in cash, and 
family gets 
this 


cents a 


seventy-five dollars, and all 
we do for the sum of seventy-five 
month. Men 


we do it, we do it, just 


often wonder how 
the 


We have a good financial system. 


but same. 
Our 
expenses are high, but we find that we can 
do it, and we are doing it, and we are 


going to continue to do it. That is one 
thing that we do for them. 

“Another is, that we give them the best 
of advice. There is an office here, open 
every day, and if a man has any trouble 
of any kind, and God knows there are a 
whole lot of them in 


trouble, we want 


them to come here, and they come. They 
come and tell us their stories, and there 
is no man who ever hears of it afterward. 
Women come here and tell us their stories, 
sometimes about their husbands. We listen 
to their stories and advise them what to 
do, and what is told here to us is just 
as secret as if it had been told in the 
confessional. 

“In case of legal trouble, we have the 
best of legal talent. In case of any trouble, 
in case of family trouble, if a man is 
drunk and abuses his wife, we get him up 
here and we tell him what will happen to 
him if he don’t change, and | 
to say 


them. 


am glad 


that we have changed many of 


is left a widow. 


Just a few weeks ago I saw a woman who 


“Sometimes a woman 


had five children, the widow of a good 
It took me 
five weeks to get them fixed. She could 
keep two of them at work, that is all. 
When the authorities learned that she had 
seven hundred dollars of insurance com- 
ing they wouldn’t take the children, but 
I got the matter fixed after a hard fight. 
Sometimes, too, people go to hospitals, 
and we help them out in that matter. If 
a man is in Bellevue and wants to change 
to the ‘island,’ we attend to it. 
go out to Ellis island. 


member of this organization. 


Then we 
I have been out 
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there twice in three weeks, and there is 
one man here tonight who has been helped 
in that way. We help our members out in 
every way we possibly can. 

“Now, I will come down to the best 
thing that we do, but I am afraid that it 
is not appreciated: 

“About four years ago I got it into my 
head that we should do something, should 
make some attempt to educate the young 
men started in this business. A young 
man who starts in firing, if he has any- 
thing in his head at all, can get on in 
the city. These men who are with us 
tonight all served their time and they 
are now holding good positions. The 
same opportunity is open to you, and there 
is a better opportunity today than there 
ever was before. 

“We started a school here and invited 
you to come to it. We told you that we 
had good instructors here and that it 
would cost you nothing. This school, this 
class, was held every Monday night. Ques- 
tions were put to you on the blackboard, 
and matter was run off on the hektograph 
machine, given you to take home and 
study during the week, and then come 
back for more information. 

“Now, that school has not been attended 
as it should be, and I hope that when it 
opens on the first of September it will 
be better attended. 

“We told you at the time, and we tell 
you now, that instead of running around 
the city, when ycu have a chance to ad- 
vance yourself, or when you want a 
license, running around with twenty or 
fifty dollars in your hands to find some- 
body who has influence at police head- 
quarters, that was not the way. That 
has been going on here for a long time, 
but I am glad to say that it is pretty 
well rooted out. Any man who is going 
to a get a license as an engineer, should 
get it on his merits, and if you will at- 
tend this school of ours, if we can’t in 
six months knock enough into your head 
for you to pass on your merits, such as 
the examinations are—they are not as 
strict as I would like to have them—if 
you can’t learn enough to do that in six 
months, then you had better go back to 
shoveling coal. 

“If you go down to headquarters and 
fail to pass the examination they will put 
you through, of course that tells the story ; 
but if you think you are all right, and 
you are all right, and you pass our ex- 
amination, I will get you a license, and 
you won't put up a nickel for it either, 
and there are many men sitting here to- 
night who know that what I am saying 
is so. 

“T want to tell you that you can go 
tonight with thirty or forty dollars in your 
pocket and you will find some shark who 
will take it from you, and sharks have 
been taking it from you for years, because 
T am satisfied that very little of the money 
taken in that way ever goes to police 
headquarters. I know there are engineers 
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who will tell you that they have influence 
at police headquarters and will get you 
through all right, and it will only cost you 
so much, and a ‘sucker’ will put it up. 
Many a time fellows have come to me 
and said to me that they knew Green 
or Brown, or whoever it might be, who 
could put them through, and I have gone 
down to police headquarters to inquire, 
and they would say: ‘Green,’ or ‘Brown,’ 
as the case may be, ‘who is he?’ And I 
would say that he was chief engineer in 
such and such a building and I would 
be told that he might be, but they would 
know nothing about him. There are thou- 
sands of engineers in this city, perhaps, 
who have been told the same yarn. I have 
been trying to help them for weeks and 
weeks to get a license, and couldn’t get a 
chance, and at the same time they would be 
putting up their money for one of these 
sharks. The last case I know of, and 
God knows I was doing all I could for the 
man, and he is in a good position today, 
was a man whom somebody told that I 
was fooling with him, and he went and 
put up forty dollars with one of these 
sharks over at a saloon at the bridge. 


“Now, these are facts, and I want to 
say to you men here tonight that if 
you want to get a license and you are 
intending to put up money, before you do 
it come and talk with us, anyhow. Be 
frank with us, and we will help you along. 
I want to tell you that I know some 
things. I am not knocking them, but I 
want to be frank with you, and there are 
some chief engineers in this city who 
would take your dollars from you, who 
would take it off your corpse, they are 
so greedy for money. I am not condemn- 
ing them all, because there are scores of 
men in that position who are as honor- 
able as any I have ever met or dealt with. 


“Another thing: that piece of paper that 
you get at headquarters don’t make an 
engineer out of you, and I am sorry to say 
that there are owners of those papers in 
this city today and the holders of them 
are not fit to run a ‘wheelbarrow, 
much less a plant. They get licenses, and 
that is all they want. Many a time I 
wonder what the devil they ever got them 
for. They get the licenses and then they 
say: ‘I am an engineer’—that is all. They 
are engineers. Why, there are some of 
those fellows who if they went to a 
plant like the one where Brother Chisholm 
was, where those big turbines are, would 
think those turbines were haystacks. 


“They are engineers. They will never 
know any different, or any better, be- 
cause they are engineers, and they don’t 
want to learn, they know it all. Well, 
there is not a man in the business who 
knows it all. Take John Chisholm here, 
for instance, and in his line he is one 
of the best engineers in New York, with- 
out a doubt. Chisholm, do. you know it 
all?” 


Mr. Chisholm: “No.” 
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Mr. Healy: “Molendo—there is no bet- 
ter ice-machine man in New York than 
Mr. Molendo. Now, Molendo, aren’t you 
still studying?” 

Mr. Molendo: “Yes.” 

Mr. Healy: “He is studying yet, while 
these fellows that I have been speaking 
of know it all and won't study. 

“We are told that there are too many 
engineers in New York. There are not 
half enough. There are modern plants 
going up every day and a lot of ‘pikers’ 
are going to take charge of them. They 
are not competent to run them. A man 
spends his time and his money in putting 
up a first-class plant and means to put 
in a first-class engineer, and he gets a 
bum engineer to run it. The next thing 
is that the Edison people are in there. 
Why, if there were good engineers to 
take charge of these plants they could 
beat the Edison people two to one in 
running them. It is not always the engi- 
neers, sometimes it is the assistant and 
sometimes the foreman, but as a rule it 
is the engineer’s fault. 

“Modern buildings, modern steam plants 
of every kind are going up so rapidly in 
this city and throughout this country that 
the engineers are unable to keep up with 
the pace, and I am convinced today that 
not only in New York, but throughout 
the United States, there are too few engi- 
neers. These fellows carry papers around, 
they are not engineers, and the papers 
don’t make them engineers. 

“Now, I am saying all this with the hope 
that some of you young fellows here will 
take hold of this school and will try to 
study and learn. I talked to you here 
sometime ago and I had a professor here 
from Columbia University and at that time 
I told you that I was working with John 
Mitchell and others to try and get a class 
of young fellows such as these to take 
a course in Columbia University. The 
professors are willing to give their time, 
to devote their time in teaching, and 
President Butler is anxious that it should 
be done and that there should be such a 
class. Ex-Mayor Low, who addressed 
you last winter, is anxious that it should 
be done and will do all he can to help. 
These men are practical men. 

“The man who starts in with the shovel 
must be educated up, if we are going to 
have the proper material for engineers 
in this city and throughout the country, 
because, while the college man has the 
theory, he has not got the practice, and 
both theory and practice are needed to 
make a good engineer or a good mechanic 
in any line. 

“Don’t forget, my friends, the school 
that we have here. Don’t forget us when 
you are in trouble, when you want ad- 
vice of any kind. Call on us. All of you 
in this organization, every man of you, 
is on the same footing—the latest man 
who comes into: this organization is re- 
ceived with fraternal friendship, and he 
is just as good as the president who sits 
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in the chair. We are all equal here, and 
we want to help one another. 

“We realize that the young man start- 
ing in in the boiler room today is the en- 
gineer of tomorrow, and I believe it is 
our duty to educate him. This country 
today is ahead of all other countries on 
the face of the earth, when it 
down to mechanics, and if this country 
is to go ahead in the next few years, it 
is just such men as you are who are here 
tonight who will have to do it. Re- 
member, that you are the men who go 
into the boiler room and generate the 
power and run the trolley cars, the trains 
and the electric-light plants, the ice plants, 
the elevators, and are engaged in every- 
thing that contributes to the comfort and 
the convenience of people who are better 


comes 
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Detroit Meeting of American Boiler 
Manufacturers’ Association 


Commencing August 10, the three days’ 
session of the American Boiler Manu- 
facturers’ Association of the United States 
and Canada, held at Hotel Pontchartrain, 
Detroit, Mich., was the twenty-first annual 
meeting of the organization. The mem- 
bers were warmly welcomed to the city 
by Mayor Philip Breitmeyer, and the re- 
sponse was by E. D. Meier, president of 
the association. 

The morning session was taken up by 
discussion of topics relating to the con- 
struction and operation of boilers. 

George Waystaff, of the International 
Master Boiler Makers’ Association, ad- 
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on Western river steamers was severely 
criticized by the members having experi- 
ence in this line. It was complained that 
where the old requirement limiting the 
thickness of river boiler plate to 0.30 inch 
had been extended to allow a thickness of 
0.38 inch, there had at the same time been 
an additional provision made to the effect 
that no plate should be considered to have 
a tensile than 62,000 
pounds, no matter what its real tensile 
strength might show on test. The effect 
of this rule, it was claimed, left the mat- 
ter of allowable boiler pressure practically 


strength greater 


the same as before, limiting the tensile 
strength and annulling the benefits of the 
thicker plate. It 
convention that 
stamped at the 


sense of the 
plate 
tensile 


was the 
boiler 
actual 


should be 
strength 














ATTENDANTS AT THE AMERICAN BOILER MANUFACTURERS ASSOCIATION CONVENTION, DETROIT, MICH., AUGUST 10-12, I9Q09 


situated than you are and in different 
walks of life from yourself. We are en- 
titled, however, as American citizens, to 
a fair day’s pay for a fair day’s work. 
We want to bring up our children as the 
‘hildren of American citizens should be 
brought up, and give them at least a com- 
mon-school education, so that when they 
come to the*time that they go into the 
oiler room, we want them to find a good 
place, and not find a hell hole like I found 
vhen I went into the boiler room many 
vears ago.” 





Plaster of paris is a good flux for use 
') melting scrap brass. It melts at a red 
at and dissolves the foreign matter in 
1e metal and does not attack the crucible. 


dressed the convention and invited its co- 
operation with the society he represented. 

Joseph H. McNeill, chief boiler inspector 
for the State of Massachusetts, assisted by 
J. A. Stevens, member of the Massa- 
chusetts Board of Boiler Rules, explained 
in detail the Massachusetts law. This was 
brought about by the discussion of the 
proposed boiler rules for the city of 
Detroit. 

A motion was passed advising the city 
council to follow these rules as closely 
as practicable in the new ordinance. 

In regard to the recent slight changes 
in the boiler rules of the Board of Super- 
vising Inspectors, the sentiment was in 
favor of them in general, as tending to- 
ward better and safer construction. But 
that section of the rules relating to boilers 


found on test, and that the allowable 
steam pressure should be figured on that 
basis. 

The convention also went on record as 
favoring its original specifications in re- 
gard to the sulphur and phosphorus con 
tent of boiler plate, insisting that plates 
should be furnished with not more than 
0.03 per cent. sulphur, nor 0.04 per cent. 
phosphorus. 

In executive session Chicago was chosen 
as the place of next meeting and the of- 
officers were all reélected. 





The following is a useful glue for fast- 
cning leather to iron: Best ground glue two 
parts and acetic acid one part. Glue dis- 
solves when acid is heated. Mix well to- 
gether and apply. 
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The Boilers of the “Maine” 


Alarming items have appeared in the 
daily press regarding the boilers of the 
United States battleship “Maine.” It is 
true that the “Maine” was ordered from 
Provincetown to the navy yard at Ports- 
mouth instead of being allowed to accom- 
pany the fléet on its manceuvers; true 
also that her Niclausse boilers, which were 
of the old type and have never been a 
pronounced success, are to be replaced 
by others of the Babcock & Wilcox type. 
The boilers and piping of the “Maine” 


are old. She is due for a general over- 
hauling. The contract for her new boilers 


was let some time ago, and she goes to get 
them installed in the natural course of 
events, and not as the sudden development 
of specially dangerous conditions. 





Power from Leverage 


The misconception upon which most of 
the inventions expected to 
revolutionize engineering are 
founded is that power may be gained by 
leverage. 


which are 
steam 


A lever is an elementary machine and 
no more energy can be taken out of it 
than is put into it. No machine can make 
energy any more than it can make coal. 
A small force on the long arm of a 
lever will balance a large force on the 
short arm, and in this sense a lever may 
be said to increase force; but energy is 
the product of force and distance. A 
man on the end of a bar twenty times as 
far from the fulcrum as the load is can 
lift twenty pounds for each pound that 
he pulls, but if he does not move the load 
no work is accomplished, no energy ex- 
pended. If the load moves, his end of 
the bar moves twenty times as far, and 
the product of his pull and the distance 
through which it is exerted equals the 
product of the load and the distance 
through which it is moved. The bar has 
delivered at the load end just as much 
energy as was put into it at the other end. 
If the man were strong enough to lift 
the weight directly, and lifted it only as 
far as it is raised per stroke by the bar 
he would do as much work and only as 
much as he does per stroke when the bar 
is used. 

Imagine a steam cylinder to be sub- 
stituted for the man. With a leverage of 
ten to one the piston would have to move 
ten inches to move the load an inch. In- 
crease the leverage to twenty, and a pis- 
ton of the same could lift twice 
as much, but it would have to make twice 
as long a stroke, and take twice as much 
steam, to move it the same distance. Or, 
a eylinder of half the area could handle 
the same but, the stroke 
doubled, would require the same amount 
of steam to move the load the same dis- 


area 


load, being 
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tance as would the larger cylinder with 
the lesser leverage and half the stroke. 

It does not cost anything to exert a 
force. You can get force by piling up 
cobble stones, and they will go on exerting 
force upon the area that supports them 
forever. Steam exerts a force against 
a stationary piston, but until the piston 
moves no steam (except such as is con- 
densed to supply radiation) will be used. 

When force is exerted through space 
energy is developed, or applied or pro- 
duced or transferred. The word “pro- 
duced” should be used here with qualifica- 
tion. We produce energy in a steam en- 
gine by burning coal under the boiler 
and expanding the steam in the cylinder, 
but the energy was in the coal to start 
with. The boiler and engine are simply 
apparatus for transforming it into a form 
for useful application. It is as impos- 
sible to create energy as it is to create 
matter. 

Power is the product of force and space 
divided by time, the amount of energy 
developed per unit of time. A weak man, 
a small pump or engine can do as much 
work as a strong man or a larger machine 
if given the time to do it in. A man or 
an engine is powerful because he or it 
can do a lot of work quickly. A strong 
man can be made no more powerful by 
He can lift a greater 
weight but he does it more slowly. 

The lever is one of the most useful de- 
vices in the service of the engineer, but 
it cannot create energy or power, and as 
soon as this is generally understood there 
will be fewer perpetual-motion machines 
and engines which are to three- 
quarters or more of the steam by using it 
at a greater leverage. 


giving him a lever. 


save 





Use of Cylinder Oil 


We have had an inquiry for practical 
information regarding the amount of cyl- 
inder oil to be used, per horsepower and 
per hour, for steam engines of different 
styles and capacities. As far as our own 
observation goes, this is a factor which 
varies through wide limits, and we would 
appreciate notes and contributions, relative 
to the subject, from the experiences of 
our readers, not only those who are doing 
exceptionally well, but those whose prac- 
tice represents the average, or below. 

Such information should include, if pos- 
sible, the style, size, horsepower and speed 
of the engine, the rate of feed in drops 
per minute (sight feed, positive feed, etc.), 
the gallons used per month, the kind and 
price of oil used, and anything which bears 
upon the use or saving of the oil. 

As far as practicable, we would like to 
receive of this nature for 
Letters department, but 
where the request is made not to publish 
contributors’ names, the particulars re- 
quested may be sent to us with full con- 


contributions 
the Practical 
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fidence that they will be published in col- 
lated form, with no mention of names or 
localities. 


Compound Engines 


Engines were first compounded for eco- 
nomical reasons and while it was not gen- 
erally known why more work could be 
got from a given quantity of steam when 
expanded in two cylinders than when 
only one was used, the fact was accepted 
and compound engines became common. 
One of the stock arguments in favor of 
the addition of a low-pressure cylinder to 
an engine already installed was that the 
power of the engine could be largely in- 
creased and the number of pounds of 
steam used per indicated horsepower-hour 
very materially decreased. As the low- 
pressure cylinder is really the determining 
factor in the power of an engine, the 
purchase of a new low-pressure cylinder 
was really the purchase of a larger 
engine. 

Little or no effort has been made to- 
ward the economical use of steam by 
taking engines already installed and com- 
pounding by the addition of high-pressure 
cylinders. This, of course, would not in- 
crease the power of the engine but it 
would decrease the steam consumption per 
horsepower-hour. Had it been well 
known that in many cases of simple 
engine installation the addition of a small 
cylinder to the one already in use, making 
the engine compound, would reduce very 
inaterially the steam consumption per 
horsepower-hour, the use of the compound 
cngine, either condensing or noncondens- 
ing, would have been much in- 
creased; but, as in this country the com- 
pounding of engines already installed was 
chiefly in the line of adding a low-pressure 
cylinder to the one already installed for 
the purpose of getting a greater output 
of the engine as a whole, the question of 
low much can the power of a_ simple 
engine be increased by the addition of a 
low-pressure cylinder, making it a com- 
pound engine, has been frequently asked. 

It is a question that comes to the owner 
when an increase of power is needed, to 
the engineer who is running an _ over- 
loaded simple engine and to the educa- 
tional committee of the 
sociations during the winter months when 
time is given to the discussion of educa- 
tional tonics and engine- and hoiler-room 
problems. One of the handy rules for 
estimating the horsepower of an engine 
reads: Square the diameter of the cyl- 
inder and divide by 2. This rule will 
vive the exact indicated horsepower that 
he engine will develop when the product 

f the mean effective pressure multiplied 
iv the piston speed equals 21.000. As 
‘he mean effective pressure in compound 
ngines is referred to the low-pressure 
‘ylinder, this rule will apply equally to 
the compound engines with any number of 








very 


engineers’ as- 
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cylinders, and it will be found upon ex- 
amination that these conditions fall well 
within the limits of ordinary practice in 
steam-engine operation. This being true, 
the extent to which the horsepower of an 
engine will be affected by changing it 
from a simple to a compound by the addi- 
tion of a low-pressure cylinder may be 
readily calculated. 

As one-half of the.square of the cyl- 
inder diameter in inches in the simple 
engine will give the horsepower of the 
single cylinder, treating the proposed low- 
pressure cylinder in the same way will 
give the power of the engine as a whole, 
and the difference between these two 
minus the loss of power in the high-pres- 
sure cylinder, from back pressure, will 
determine the increase in the 
power of the engine by compounding, with 
the same mean effective pressure, i.e., if 
the ratio of expansion is not increased 
which, however, it usually is. Leaving 
the clearance and condensation aside, no 
more power can be got from the same 
quantity of steam expanded in two or 
more cylinders than if expanded in one, 
but with the compound engine greater 
weight of steam may be used expansively 
than with the simple engine. Hence more 
power may be developed by a compound 
engine than by a simple one, how much 
depending upon the steam pressure and 
the cylinder ratio. 


possible 





Low Pressure Steam 


“But what shall IT do about heating my 
building?” asks the engineer or manager, 
when he is approached with a proposition 
to shut down his steam plant and put in 
motors or gas engines. 

“Oh, you can put in a little boiler over 
in the corner and run it at a pound or 
two pressure. That will give you all the 
heat you need and anybody can look after 
1” 

This kind of specious argument has de- 
ceived many a man who did not know 
enough about the physical properties of 
steam not to be misled by the implication 
that it would take a lot less heat to make 
the steam at the “pound or two” of pres- 
sure than at the pressure carried for 
power-producing purposes. To one who 
does not know, the inference is natural 
that it should take a great deal more heat 
to make a pound of steam at one hundred 
and twenty pounds than at two pounds, 
especially if he knows that the tempera- 
ture of the higher-pressure steam is over 
three hundred and fifty degrees, against 
less than two-twenty for the lower-, but 
he who is acquainted with the steam tables 
knows that the difference is less than forty 
heat units in a total of nearly twelve 
hundred. To make a pound of water at 
thirty-two degrees into steam of seventeen 
pounds absolute 
pounds 


about two 
1153.1 British 
To carry the pressure up 


pressure, 
gage, 


thermal units. 


requires 


375 


to one hundred and thirty-five pounds, 
absolute, would require only 38.5 heat 
units additional, or 1191.6 in all, so that 
the little boiler which is to be squeezed 
into a corner and run by the janitor is 
sure to require almost as much, and is 
likely to require quite as much, coal as a 
boiler would to make the same quantity 
of steam at the higher pressure. 

When the steam is made at the higher 
pressure and expanded to the lower, some 
150 of the 1191.6 heat units put into it 
are converted into work and the rest are 
voided at two pounds pressure and are 
just as good for heating or manufacturing 
purposes as though they had been put into 
newly made steam at that pressure. 

If the engine is run condensing and the 
expansion carried to two pounds absolute, 
twenty-six inches of vacuum, 270-odd of 
the heat units will be converted into work, 
leaving over 900 to be voided in the ex- 
haust, which in this case goes to waste in 
the overflow from the condenser. The 
folly of running an engine condensing 
and letting this large number of heat units 
escape in order to rescue the compara- 
tively small number converted by the use 
of the condenser, and then running a 
separate set of boilers to furnish steam 
at low pressure for heating and processes, 
is too apparent for discussion, and yet 
many mills are run that way today and 
many engineers who ought to know better 
are putting in condensers, gas engines, 
motors or some means cf power produc- 
tion which sacrifices the exhaust, and re- 
quires the manufacture of steam specially 
for heating and manufacturing processes, 
at a cost no less than that at which it 
could be made with a pressure and potency 
tor the development of power. The cheap- 
est and most efficient power-producing ap- 
paratus yet suggested is a steam engine 
used as a reducing valve between a high- 
and low-pressure steam system. 





An interesting experiment to determine 
whether the strength of iron and_ steel 
was affected by magnetism was carried 
out at the Technical Institute of Belfast 
with the following reported result: Bars 
of mild steel and wrought iron 8 inches 
long by % inch to ft inch in diameter were 
used, part of which were magnetized by 
When 


tested, the elongation of the magnetized 


being saturated in a_ solenoid. 
parts decreased 3 to 16 per cent., and the 
average breaking load seemed to be in- 
creased.—The Engineer. 





The mica produced in the United States 
during 1908 amounted to 972,064 pounds 
of sheet mica and 2417 short tons of scrap 
mica, with a total value of $260,000. In 
1907 the production of sheet 
1,060,182 pounds, of scrap mica 3025 tons, 
and the total value was $370,000. The 
average price of sheet mica in the United 
States during 1908 was 24.1 


mica was 


cents per 
pound, as compared with 33 cents in 1907. 
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the case of other indicators manufactured 
by this company, is provided with reduc- 
ing motion and the necessary attachments 
It is made by 


New Socket Wrench gas, oils and other liquids, either under 
pitaeniees pressure or suction, and are fitted with 
screw or flange joints as required. 


As will be seen in Fig. 1, the “Barco” for producing good work. 


A new socket wrench, illustrated and 
described herewith, is manufactured by 


¢é at 7 


Non-metallic 
Moulded Rings ~~ 
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Six Lugs for 


Spanner W: 
] FIG 2, JOINT ASSEMBLED 

















Cb) flexible joint consists of put three metallic 
parts, the body, the ball and the ring. 

It has two hard, nonmetallic gaskets, 

which prevent contact of metal with 

metal at any point, making it impossible 

for the ball to grind itself in spots and the 

‘+ CROSBY OUTSIDE-SPRING INDICATOR 

joint to become leaky. The gaskets per- 

NEW SOCKET WRENCH war a een the Crosby Steam nan. sat ‘Wepee Com 

= wae They are not affected by steam, heat, pony, oy Oliver street, Boston, Bese. 
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Power, N.Y. 

















the Frank Mossberg Company, Attleboro, aif, pressure or liquids and consequently 
Mass. Its length makes it convenient for In small sizes these 
use in places difficult of access, and the 
length of the handle furnishes sufficient 
leverage. When the wrench is not in use 
the handle can be folded down so as to 
lie flat with the body, as shown by the be furnished if desirable. 
dotted lines. The wrench thus requires joint assembled. They are made by the pressure steam lines 
little room in the toolbox. Barco Brass and Joint Company, 56 North A SRNR er ree ‘heal 
With different sizes of sockets the Jefferson street, Chicago, Ill Company, 157 Woodbridge street, Detroit, 
Mich. The accompanying illustration .rep- 


have a long life. 
joints are made of bronze, and larger 
sizes of malleable iron; the standard joint 
being designed for pressures up to 200 iy , 
ig sake e sll Che Austin all-steel welded seamless re- 
Special high-pressure joints can . ; ie 
oe ceiver separator 1S a _ pressure-resisting, 
Fig. 2 shows a : ‘5 : ’ : 
rivetless separator for installation in high- 
This separator is 
Separator 


Austin Seamless Receiver Separator 





pounds. 








wrench is particularly adapted for remov- 
resents a sectional view of the vertical 
It is constructed 


ing or inserting spark plugs; the special 
type recently completed. 


socket being of suitable length and size : ia . 
osby Outside-Spring Indicato 
of opening to take in all standard spark Cr y me Indicator 





plugs. 
As a part of the tool equipment for The Crosby standard indicator with 


special machines the wrench may be fur- : a ee ? 
3 : : outside spring is illustrated herewith. It 
nished with any required assortment of as ; 

A differs somewhat from the standard in- 
dicator of the inside-spring type, mainly 
in the location of the spring, which is 
Th “B os Fl bl . placed above the central mechanism and 

€ arco exible Joint will, therefore, remain cool under all con- 
ditions of use. 

As shown in the illustration, the spring 

is easily attached to or removed from the 


sockets. 








“Barco” flexible joints are made to 


meet the requirements in places where a 
flexible conveyer is required. They are 
designed to be used for steam, air, water, 


indicator, being supported by two columns 


and a cross picce. This indicator, as in 
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of open-hearth steel plate welded into 
vertical, horizontal or angular shapes, and 
no seams, rivets or bolts are employed. It 
is claimed that it has an efficiency of 99.81 
per cent. dry steam. 
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TABLES OF THE PROPERTIES OF STEAM AND 
OTHER VAporS, AND TEMPERATURE- 
Entropy Tasie. By Cecil H. Peabody. 
Eighth edition, rewritten. John Wiley 
& Sons, New York, 1909. Cloth; 133 
pages, 6xg inches. Price, $1. 

TABLES AND DIAGRAMS OF THE THERMAL 
PPpoPpERTIES OF SATURATED AND SUPER- 
HEATED STEAM. By L. S. Marks and 
H. N. Davis. Longmans, Green & 
Co., New York, 1909. Cloth; 106 
pages 634x9 inches. Price, $1. 

The steam tables in use among engi- 
neers up to this time have been based 
chiefly upon the experimental work of 
Kegnault. For some years there has been 
growing a realization that these tables 
leave a good deal to be desired in the way 
of accuracy. While probably correct 
enough for rough engineering experiments, 
such as ordinary boiler and engine tests, 
they develop serious discrepancies under 
attempts to apply the checks and interre- 
lations deduced from fundamental thermo- 
dynamic principles; and the errors indi- 
cated by these discrepancies are of ap- 
preciable importance in careful, scientific 
testing of steam-using apparatus. 

The fundamental quantities for saturated 
steam are, at any temperature ¢, the pres- 
sure p, the heat of the liquid g, the heat 
of vaporization r, and the specific volume 
s; and of these, the volume s is given, 
not as experimentally measured, but as 
derived from r and p. It is in the total 
heat, H = q + 1, that the largest error 
has been found. Instead of Regnault’s 
straight-line formula, various curves have 
been proposed at different times, mostly 
based upon a new. interpretation of 
Regnault’s Decidedly the 
hest thing that has been put forward in 
this line, however, is the formula of 
Davis, presented at the New York meet- 
ing of the American Society of Mechanical 
Engineers, in December, 1908. The rate 
of change in the total heat above 212 de- 
grees Fahrenheit is deduced from pub- 
lished throttling experiments, by work- 
ing backward with the recently determined 
values of the specific heat of superheated 
steam; and the resulting curve agrees 
hetter in form with the plot of Regnault’s 
results than 


experiments. 


straight-line 
3elow 212 degrees a number of 
experiments have been made in the last 
ew years, quite sufficient to fix the value 
'! H or r very closely. 


does his own 
relation. 


It is interesting 
note that no one has attempted the 
ificult task of repeating, and possibly 


bettering, the direct measurements of total 


cat by Regnault above 212 degrees. 
The two new steam tables which have 
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just appeared are essentially alike in the 
numerical values given for the 
quantities, in 
which 


various 
spite of minor differences 
may be of considerable 
from a scientific point of view. 


interest 
Both fol- 


low the Holborn-Henning (1998) deter- 
mination of the relation between  pres- 
sure and temperature. Peabody uses 


Davis’ formula for total heat, with only 
the adjustment of decreasing each value 
by 0.3 or 0.4 B.t.u., due to taking H as 
1150.0 instead of 1150.4 B.t.u. at 212 de- 
grees. Below 212, with independent inter- 
pretation of experimental data, there is 
some difference, Peabody’s value of J at 
32 degrees being 17 B.t.u. smaller than 
that of Davis’. 

In regard to the heat of the quid q 
there is an essential difference; Peabody 
adheres to his interpretztion of 
Regnault’s work, as set forth in his edi- 
tion of 1907; Marks and Davis adopt 
Dicterici’s formula, supporting the choice 
by a recomputation of Regnauit’s data. 
The writer has already expressed prefer- 
ence for the Dicterici curve* (especially 
for extension into the higher ranges of 
pressure); but up to the limit of Pea- 
body’s table, at 428 degrees Fahrenheit, 
or 336 pounds absolute, the difference is 
of little practical importance. At 300 de- 
grees it is +o2 Bt.u.; at 360, —o.3 
3.t.u.; at 420, —1.7 B.t.u.; the plus sign 
means that Peabody’s value is larger. 


own 


To show how much the new tables dif- 
fer from the old, the accompanying brief 
tabular comparison may be of interest. 
Over the range of common technical ap- 
plication, the agreement between the new 
tables is very close; and having shown 
this practical numerical equivalence, it is 
in order to consider manner of presenta- 
tion, convenience for use, and range of 
conditions covered. 

The first two tables are the same in 
both books; they give the properties of 
saturated steam, Table 1 with temperature 
as the “argument” or base, Table 2 with 
integral values of pressure in the first 
column. The Marks and Davis table has 
the advantage of a wider page, which 
makes room for three more columns. The 
added columns are, (a) pressure in an- 
other unit besides pounds, namely, inches 
of mercury below 212 degrees, atmospheres 
above 212 degrees; (b) total heat H, 
following g and r as their sum, while 
Peabody has room for only the parts q 
and r; (c) total entropy, following the 
entropy of the liquid and that of vaporiza- 
tion. Further, the value of the external 
work is omitted by Marks and Davis (a 
departure from practice), and 
there are two columns for internal energy, 
the first, the usual “inner latent heat,” 
the second, the internal-energy portion of 
the total heat. It appears that all these 
additions are in the direction of greater 
convenience in use. 

After these two primary tables, the two 


common 


*Journal, American Society of Mechanical 
Engineers, May, 1909, page 669. 


books differ widely. Table 3, 
with Centigrade temperature as the argu- 


Peabody's 


ment, gives parallel columns of the quan- 
French and 
in English units; this will greatly facilitate 


tities in Tables 1 and 2, in 
the reading of reports in foreign books 
Tables 4 to 11 the 
properties of liquids other than water are 


and periodicals. In 


set forth in brief, as in the preceding edi- 
tion. Tables 12 to 15 may be classed as 
miscellaneous, while Number 16 is the big 
“Temperature-Entropy Table,” of which 
more will be said presently. 

In the Marks and Davis book, Table 3 

covering 44 pages, as 
for Tables 1 and 2 


avyainst I4 pages 
gives in very con- 
venient shape the important properties of 
superheated steam. The argument is pres- 
sure, ranging by single pounds from I to 
250, and by increasing intervals to 600 
The head of the column is de- 
grees of superheat, ranging by tenths up 
to 200, and by wider intervals to 690 de- 


pounds. 


grees. For each pressure and amount 








COMPARISON OF Si EAM TABLES. 





t | Tab. q r H 8 
P, 0.0 1001.7 | 1091.7 (3395 
32) Ps 0.0 1071.7 1071.7 3308 
M 0.0 1073.4 1073.4 3294 
P, (S8.15)) 1030.5 1118.5 204.8 
120 P, &8.0 1024.4 1112.4 203.0 
M 87.91 | 1024.4 | 1112.3 |203.1 
e's (180.9) 966.3 1146.6 |) 26.66 
212; P, 180.3 969.7 | 1150.0 | 26.78 
M 180.0 970.4) 1150.4 | 26.79 
P, (270.6) 903.6 1173.4 6.388 
300) P, 269.8 908.9 | 1178.7 6.462 
| 269.6 909.5 | 1179.1 6.46 
1 Pp, (332.5) 860.1 1191.7 2.954 
360 | P 331.6 861.8 | 1193.4 2.960 
M | 331.9 861.8 | 1193.7} 2.957 
P, (395.1) 816.0 1210.0 1.516 
420/ P, 394.0 810.1 1204.1 1.499 
| M 395.4 809.0 |) 1204.4 1.510 





In column headed ‘“Tab.,” P, refers to Pea- 
body’s tables of 1907, P, to Peabody's tables of 
1909, M to Marks’ and Davis’ tables. The vaiues 
of q in parentheses are from Regneult’s formula, 
Tables P, and P, are the same in this quantity. 








of superheat are given four quantities, 


namely, temperature ¢, specilic volume v 


total heat content /, and total entropy x. 


In completeness and in range covered, this 
goes far ahead of any table that has as 
yet been published, and marks a decided 
advance in the readily available quan- 
titative knowledge of superheated steam. 
The upper temperature limit of this table, 
for steam of the pressures used in boilers 
and eneines, is from 800 to tooo degrees 
Fahrenheit; and in the supplementary 
Table 4, data are given for carrying total 
heat and entropy 1200 degrees higher, or 
to 2000 degrees of superheat—this belong- 
ing to the range of conditions within the 
cylinder of a gas engine. The miscellane- 
ous tables in this book include the thermal 
properties of water for every to degrees 
from 20 to 600 degrees (and beyond by 
estimate), also a number of tseful con- 
version tables. Both books contain short 
tables of four-place common and Naperian 
logarithms, which will be convenient for 
classroom work. 
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Marks and Davis carry all the quan- 
titics for saturated steam (in Table 1) 
_ap to 600 degrees Fahrenheit, and some 
of them to the critical temperature, 6890 
degrees. While this is wholly extrapola- 
tion, it may yet be made with enough 
probable correctness to be quite serviceable 
up to a pressure of 1500 pounds per square 
inch. 

l‘inally, we have to consider the special 
tables or diagrams, worked out with a 
view to the quick solution of many 
thermodynamic problems. Peabody’s Table 
16 has temperature and pressure in the 
first two columns, as determinants for the 
horizontal lines, while each column is 
headed by a value (constant) of entropy. 
It is a little misleading to call this a tem- 
perature-entropy table and to print the 
temperature in blackface type as_ the 
principal determinant. Really, each hori- 
zontal line simply follows a constant-pres- 
sure line of the Mollier diagram, and only 
up to saturation is the temperature a coin- 
cident determinant with pressure. [or 
superheated steam it is necessary to use 
the oddly spaced values of pressure in 
the second column in order to locate a 
particular condition in the table. At each 
“point,” as located by temperature or pres- 
sure and by entropy, are given the quality, 
the heat content, and the specific volume 
of the steam. The table extends from 
1.52 to 1.83 of entropy, and runs up to 300 
pounds of pressure and to 300 degrees of 
superheat. 

Marks and Davis give two diagrams: 
Number 1 is the Mollier diagram, with 
entropy as abscissa, heat content as or- 
dinate, and drawn for 
particular values (each constant) of pres- 
sure and of quality. By “quality” is meant, 
in this connection, proportion of steam 
in a mixture of steam and water, tem- 
perature rise ¢ above saturation (or de- 
superheat) with superheated 
On the sheet with Diagram 1 is 
printed a table showing the saturation 
temperature for the various constant-pres- 


curves various 


grees” of 


steam. 


sure Ines drawn. Diagram 2 has pressure 
(to a varying scale) and heat 


content as ordinate, and curves are drawn 


as base 
for constant values of quality and of 
specific volume. It is a disadvantage of 
this system that all the quantities cannot 
well be diagram. The 
range covered in Diagram 1 is from 1.30 
to 2.10 of entropy, with pressure at 600 
pounds and 600 degrees of superheat as 
the upper limits. 

The tabular method has the advantage 
of leading to more precise results, al- 


plotted on one 


involving troublesome interpola- 
tion in Only after much 
practice, to give thorough familiarity, will 


though 
many cases. 
it be anything like so easy to “find the 
place” in the table as on the diagrams. 
The Marks and Davis diagrams are print- 
ed in two colors: while this makes for 
convenience, it introduces an element of 
inaccuracy, in the difficulty of securing 
perfect “registration” or matching of the 
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two impressions. The probable error in 
use of the diagrams is about one-half of 
one per cent., or about 5 B.t.u. in total 
heat readings—this with reasonably skilful 
interpolation, which in most cases must 
be estimated by eye. The simple expedient 
of using the Peabody table without in- 


terpolation inyolves about the same 
amount of error. 
The last 20 pages of the Marks and 


Davis book are devoted to a “Discussion 
of Sources,” which will be found very 
valuable by anyone who wishes to go into 
the matter of the origins of the steam 
table. 

It cannot be said that the properties of 
steam have reached the stage of expres- 
sion where they are no longer subject to 
correction; but it is safe to claim that 
the corrections yet to be made are relative- 
ly small. In the older tables and formulas 
there are discrepancies rising as high as 
1% per cent. In these newer tables the 
greatest degree of uncertainty, up to the 
limit of experiment at about 250 pounds 
pressure, is not more than one-fifth of one 
per cent. m. C.. Bi. Bites. 


STEAM Pipes; THEIR DESIGN AND CON- 
struction. By William H. Booth. 
The Norman W. Henley Publishing 
Company, New York. Cloth; 187 
pages, 6x9 inches; illustrated. Price, $2. 


The author has selected a subject upon 
which literature is lacking, and it is a pity 
that his book should have been spoiled in 
the making. 

The subject is divided into seventeen 
chapters, the first of which treats of “The 
Duty and Object of Pipes,” and condemns 
duplicate pipe systems. The “ring main” 
is stigmatized as a nuisance, “with its 
myriad of costly valves, its maximum of 
condensation and its minimum of safety.” 
Chapter II deals with the “Flow of 
Steam,” giving formulas for 
velocity, loss of pressure, weight delivered, 
size of main required, loss by globe valves 


various 


No addition to existing 
information is here offered, and Professor 
Carpenter’s latest and valuable contribu- 
tion to the subject is not included. On 
page 5 the author credits the Napier for- 
mula to Rankine and gives the quantity 
in “pounds per second per unit of area.” 
This should he definitely 
square inch. If any other unit is used, 
the 70 of the formula must be changed 
accordingly. On page 6, the (3) intended 
to designate the third formula is run in 
with and made a part of the equation, 
while the fifth formula is numbered (1). 
An alternative method of writing formula 
(1) given on the same page, applies to 
that one of the two formulas so numbered 
which, to be consecutive, should be num- 
bered (5). 

Chapter TIT deals with Materials. The = 
sign in the formula for pipe thickness on 
page 24 should be +. This chapter treats 
fully as much upon the dimensions and de- 


and elbows, etc. 


stated as per 
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sign of fittings as of the materials of 
which they are made. The 8 threads to 
the inch used by Americans for sizes 
above 2 inches “seems coarse to English 
engineers and is not so good as our Whit- 
worth 11 threads for light (tight?) work.” 

On page 53 the author returns to the 
subject of pipe thickness and gives over 
again as “another very fair formule for 
cast iron up to 200 pounds per square inch 
water power,” the formula which he has 
given twice before. 

On the same page, “a good formuleé”’ 
for thickness of flanges is given with an 
xX instead of a + for the last term. The 
formulas for diameter and number of 
bolts are so run together with the ex- 
planation of the notation that the items of 
the first two lines of the definition ap- 
pear as factors of the formulas. 

Chapter IV treats of “Expansion.” The 
calculation of variation of length with 
changes of temperature is explained and 
different methods of providing for it il- 
lustrated. The reference to Fig. 15, at the 
bottom of page 57, should be to Fig. 20. 
On page 68, the expansion between 32 and 
42 degrees is mentioned, when 212 is 
meant for the higher limit. There follows 
a short chapter on the “Strength of Pipes,” 
which might well have been included in 
the former treatment of the subject. The 
next chapter treats of “Anti-Priming 
Pipes” and “Outlet Valves.” “Pipe Joints” 
are disposed of in four pages, and little 
is made of the loose-flange type. Matter 
pertinent to this chapter is, however, in- 
cluded in that upon Suc- 
ceeding chapters treat of “Supports,” 
“Erection and General Arrangements,” 
the latter considering the relative posi- 
tions of boilers and engines, or the station 
plan. The author describes with apparent 
approval in the chapter devoted to 
“Valves,” a cast-iron body, good for 200 
pounds, fitted with a seat of “high-pres- 
sure bronze” fixed into the body by studs 
to avoid the warping of the seat by dif- 
ferential expansion such as occurs where 
seats are tightly pressed into cast iron. 
The chapter on “Drainage” is largely de- 


“Materials.” 


voted to the description of a proprietary 
expansion trap. 

The chapter upon “Junction Pieces and 
Flanges” gives dimensions and weights to 
tees and other fittings, and the flange tables 
of the Babcock & Wilcox Company, thie 
British Electric Traction Company, the 
American Standard of 1902, James Russell 
& Sons and the Crane Company. A refer- 
ence to the report of the standard com- 
mittee on this subject, which appeared at 
the moment of going to press, is contained 
in an appendix. 

The chapter upon “Separators, Exhaust 


Heads and Atmospheric Valves,” instead 


of treating generally of their design, a- 
vantages and use, is devoted to descrip- 
tions of several of those upon the market. 

The author is well known as an advo- 
cate of superheated steam and one looks 
to his chapter upon this subject with the 
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anticipation of finding some uptodate con- 
sideration oftheeffect of superheated steam 
upon valves and fittings, but of the twenty 
pages which it contains, one is devoted 
to a consideration of the effect of super- 
heating upon the size of pipe required, 
with the conclusion that “on the whole, 
for a given power, the steam pipes may be 
less in size than usually provided ;” while 
the other nineteen pages are devoted to 
pipe coverings. 

After a short chapter upon “Weights 
of Pipe,’ the book concludes with a 
chapter upon “The Kinetic Theory of 
Gases.” 





International Brotherhood of Station- 
ary Firemen in Tenth Annual 
Convention 





The tenth annual convention of the In- 
ternational Brotherhood of Stationary 
Firemen was held at Yonkers, N. Y., dur- 
ing the week beginning Monday, August 





IN THE UPPER LEFT-HAND CORNER, MRS. 





i\RRIMAN WITH TIMOTHY HEALY AT 
‘ER RIGHT AND JOHN MITCHELL AT HER 
EFT; IN THE CENTRAL VIEW, THE LAWN 


PARTY AT “THE UPLANDS;” IN THE 
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16. The headquarters were at the Getty 
house, and the business sessions of the 
convention were held in Teutonia hall. 
On Monday morning at half-past ten 
the delegates assembled at the Getty house 
and, headed by the Eccentric Firemen’s 
Drum, Fife and Bugle Corps, composed 


of members of New York City Local No. 


56, marched to the convention hall, where 
the opening ceremonies took place. 
International President Timothy Healy 


called the meeting to order and, after 


speaking briefly, introduced Mayor War- 
ren, of Yonkers, 
visitors to the city. 


who welcomed the 
His Honor was fol- 
lowed by John Mitchell, ex-president of 
the United Mine Workers of America, 
who spoke most interestingly. Addresses 
were also made by John N. Parsons, post- 
master of Yonkers, and other prominent 
leaders in the field of labor. 

At the conclusion of the opening for- 
malities, the 


ecutive session. 


convention went into ex- 
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There were many social con- 
nected with the convention, the most im- 
portant being a visit to “The Uplands” 
at Mount 


events 


Kisco, the summer home of 
Mrs. J. Borden Harriman, wife of the 
New York banker. Mrs. Harriman has 


shown much interest in the welfare of the 
workman, and International 
President Timothy Healy she extended an 
invitation to the entire and 
friends to dine with her. The courtesy 
was readily excepted. Automobiles and 
carriages were in waiting at the station, 


through 


delegation 


and the company enjoyed a pleasant ride 
of three miles to “The Uplands,’ where 
they were warmly received Sy Mrs. Harri- 


man. The west terrace was t stefully 
decorated with Japanese lanterns, and 
four large tables were spread on th lawn. 

Mrs. Harriman, Mr. Healy and Mr. 


Mitchell were seated together at the head 
table, Mr. Healy being upon Mrs. Harri- 
man’s right hand and Mr. Mitchell upon 
her left. 


During the dinner, Mrs. Harri- 
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man’s eleven-year-old daughter, Ethel, as- 
sisted by several of her girl companions, 
entertained the assemblage with several 
prettily arranged tableaux, accompanied 
by 2 medley of patriotic songs, closing with 
the “Star Spangled Banner.” The guests 
were delighted with the performance and 
heartily cheered the efforts of the clever 
little artists. 

3efore the departure of her 
Mrs. Harriman addressed the company, 
and told them how pleased she was by 
their visit, and warmly pressed the hand 
of each. Mr. Healy and Mr. Mitchell 
responded for the firemen, with feeling. 

Other features of entertainment in- 
clude’ a trip to Coney Island on Tues- 
day, where a clambake was served, fol- 
lowed by an entertainment. On Thursday 
evening President Healy held “open 
house” at his residence. The home and 
grounds were decorated with flags and 
lanterns. There was an abundance of 
good things to eat and drink, and the New 
York “Bunch” gave a fine outdoor enter- 
tainment. 

The convention came to a fitting con- 
clusion by the delegates participating in 
the fourteenth annual picnic and games of 
the Eccentric Firemen’s Local Union No. 
50, at Celtic Park, Long Island City. There 
was an excellent program of games and 
races of all kinds, some of the leading 
athletes of the country being among the 
contestants. 


visitors 


During an intermission between the 
dances, Mr. Healy invited to the platform 
William J. Reynolds, national vice-presi- 
dent of the National Association of Sta- 
tionary Engineers, and Frank Martin, of 
Jenkins Bros., and presented each a 
handsome gold medal, emblematic of the 
organization, in consideration for their 
many kindnesses toward its members. 

The following international officers were 


elected for the ensuing two years: 
President, Timothy Healy, New York; 
first vice-president, L. S. Smith, Newark, 


N. J.; second vice-president, N. A. James, 
Washington, D. C.; third vice-president, 
A. Beavers, San Francisco, Cal.; fourth 
vice-president, J. J. Cunningham, Boston, 
Mass.; fifth vice-president, P. J. Timon, 
Millinocket, Me.; sixth vice-president, 
William Ritzmann, Columbus, O.; seventh 
vice-president, J. Holtzmann, Minneapolis, 


Minn.:; secretary-treasurer, C. L. Shamp, 
Omaha, Neb. 

The next convention will be held at 
Milwaukee, Wis., in August, TQTT. 





Phoenix Association’s Outing 

Pheenix Association No..24, N. A. S. E., 
of New York, held its nineteenth annual 
outing on Sunday, August 22, at Don- 
nelly’s Boulevard hotel, College Point, 
Long Island. The usual large attendance 
that Phoenix always draws was present, 
and when dinner was announced over 
three hundred seated themselves at the 
tables. 
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A match game of baseball between the 
engineers and the “Bunch” was played, the 
“Bunch” wining by the score of 12 to 10, 
Herbert Self and Arthur Vincent, of- 
ficiating as umpires. 

The program of races attracted uni- 
versal attention, the sport being greatly 
enjoyed. Many of the contests were close 
and exciting. The first and second in 
“ach event received a very neat medal. 





Business Items 


On August 18, 1909, Judge McPherson of 
the Federal court of Iowa, rendered a decision 
in the case of Warren Webster & Co. vs. C. A. 
Dunham Company, to the effect that the use 
of Dunham radiator traps in vacuum-heating 
systems does not constitute an infringement, 
in view of the prior art. 

The “Selden” and ‘ Zena” 
factured by Randolph 
street, New York, are helping to build the 
Panama canal. After trials during the past 
year a large order has been placed for these 
packings for use in the ice and refrigerating 
plants of the canal zone. 

“Oxoilox” belt dressing, manufactured by 
the F. S. Walton Company, Philadelphia, Penn., 
is attaining a wide sale abroad, one firm in 
Russia alone ordering four barrels a month. 
Tf ‘“Oxoilox’’ makes belts pull like chains, as 
the manufacturers claim, it is not surprising 
that it is attracting such wide attention. 

Frank Beemer, who has been general super- 
intendent of the Standard Roller Bearing Com- 
pany for a number of years, has resigned, and 
has been elected vice-president and general 
manager of the Becker Steel Company, Ger- 
many. This company manufactures high-carbon 
tool-steel tubing, chrome-steel tubing and high- 
speed steel and various other  crucible-steel 
products. Its United States offices is in the 
Land Title building, Philadelphia. 


Harry H. Atkinson, for five years president 
and New England manager of the Philadelphia 
Grease Company, recently severed his connection 
with that company and established a lubricating- 
grease business under the style of the Economy 
Lubricating Company, with headquarters at First 
and L streets, Boston, Mass. The product of 
the new company, of which Mr. Atkinson is the 
proprietor, is known as “Economy” grease, 
which is stated to be a pure oil lubricant. 


packings, manu- 
Brandt, 72 Cortlandt 


Watertown» 
some months ago installed a 60-horsepower 
Economic gas producer and Nash gas engine 
at the B. Hoffman Manufacturing Company’s 
plant, Milwaukee, Wis. This plant replaces 
a Corliss steam engine and is said to be giving 
excellent results as regards economy and reliabil- 
ity. The steam plant averaged 4000 pounds 
of coal per day, while the new equipment is 
doing the same work for 550 pounds per day, 
including all standby losses. 

At the recent annual meeting of the stock- 
holders of the Wheeler Condenser and Engi- 
neering Company, held at its works, Carteret, 
N. J., J. J. Brown, M. Am. Soc. M. E., was elected 
vice-president and general manager. Mr. Brown 
entered the condenser field some fifteen years 
ago as southwestern manager for the Henry 
R. Worthington Company and later became 
its generai sales manager. After the formation 
of the International Steam Pump Company 
he became its general western sales manager, 
with headquarters at Chicago, and resigned 
that position to take up his present work. The 
Wheeler Condenser and Engineering Company 
has recently introduced several important 
improvements in condensing apparatus, among 
which is the ‘‘dry-tube surface condenser,” 
which has shown remarkable results in high- 
vacuum work. The company has also in hand 


The Dornfeld-Kunert Company, 
Wis., 





August 31, 


1909. 


new and improved types of rotative dry-vacuum 
pumps, centrifugal pumps, centrifugal jet con- 
densers and cooling powers. The plant at 
Carteret is being enlarged and improved. Among 
these improvements is a new power house which 
will be equipped with several different systems 
of condenser for exhibition purposes, as well as 
for supplying the electrical energy which will 
be used throughout the shop. 





Help Wanted 


Advertisements under this head are inserted 
for 25 cents per line. About six words make 
a line. 

WANTED—Chief draftsman or engineer for 
engine works. Address ‘‘Corliss,’’ Box 3, KOWER. 

WANTED—Good mechanical designers and 
detail draftsmen for machinery manufacturer 
located in Wisconsin. Box 98, PowER. 

WANTED—Thoroughly competent steam 
specialty salesman; one that can_ sell high- 
grade goods. Address ‘‘M. M. Co.,”’ Powmr. 

AN ENGINEER in each town to sell the 


best rocking grate for steam boilers. Write 
Martin Grate Co.,.281 Dearborn St., Chicago. 


AGENTS WANTED to sell Burgmann cele- 
brated engine packings in territories not yet 
covered. See our advertisement on page 86. 

WANTED—A (first-class designer for open 
feed-water heaters. Man must be capable of 
taking entire charge of this business. Box 99, 
POWER. 

EXPERIENCED ENGINEER wanted to intro- 
duce first-class steam turbines, rotary air compres- 
sors and high lift centrifugal pumps to_impor- 
tant firms. Offers to be sent to Box 300, PowrEr. 

WANTED—New York and Boston repre- 
sentatives by Eastern slow-speed steam engine 
builder. One of these offices has cleared $4500 
yearly on commission basis. Write fully. 
Box 1, Power. 

WANTED—Feed water heater designer and 
draftsman. One who has had experience in 
designing successful open-type cast iron heaters. 
Advise age, experience, education and com- 
pensation desired. Box 97, POWER. 


Situations Wanted 


insericd 
words make 


this head are 
About six 


Advertisements under 
for 25 cents per line. 
a line. 


WANTED—Position as chief engineer; aged 
37; married and sober; experienced with water 
tube boilers, Corliss engines, steam turbines 
and high tension transmission. Box 4, Power. 

CHIEF ENGINEER _ wishes position in 
railway or light plant as chief or superintendent. 
Technical education; five years with present 
employer. Best of reasons for changing. Box 
2, POWER. 

POSITION WANTED as 
or chief engineer. Thorough experience in 
electrical and mechanical steam engineering; 
familiar with all kinds of printing machinery. 
Very best references. Address Box 96, Power. 

AN EXECUTIVE POSITION by a techni- 
cal publicist with engineering education and 
training, reputation and good address. Ex- 
perience includes responsible positions in one 
of the large electrical manufacturing companies 
and the U.S. geological survey, and independent 
work. Box 95, POWER. 

POSITION WANTED by strictly sober and 
reliable engineer with three years’ experience 
in machine shop, one year fireman, two years 
as assistant, one year as engineer of ocean 
liner, one and one-half year assistant to the 
chief. References. Address: ‘‘ Engineer,’ 58 
Catharine Street, Saratoga, N. Y. 

POSITION WANTED by chief engineer, 
30 years of age. First-class license; ye 
enced on all kinds of engines, compound and 
condensing, De Laval steam turbines, Deisel 
oil engines, * and a.c. (single and 3-phase) 
generators. present employed. East pre- 
ferred. Best a references. Box 100, Power. 

WANTED—Work, by an engineer, mechan- 
ical and electrical, 12 years’ shop practice, 1! 
years chief and superintendent in electrical 
light, dredge, ice-ammonia compression. ll 
kinds of boilers, engines, pumps, d.c. and a.¢ 
generators, installing and operating, flue gas 
analysis. Ten years in South America. Speaks 
Spanish, | Spanish country preferred. Address 
W. B. Kelsey, 328 Main St., East Aurora, Erie 
Co., New York. 


master mechanic 


Miscellaneous 


Advertisements under this 
for 25 cents per line. 
a line. 
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POWER AND THE ENGINEER. 


The Steam Turbine in English Power Houses 


Some Reasons for the Popularity of the Steam Turbine in Electrical 
Work, Favored by the Attitude of the British Board of Trade 





oY 


History in English electric-power sup- 
ply appears to be repeating itself. Eight 
or ten years ago the steam turbine was a 
comparative newcomer and was challeng- 
ing the older-established reciprocating en- 
gine. This was largely due, as far as 
Great Britain is concerned, to the steady 
work C. A. Parsons and his assistant en- 
gineers have put into the development of 
the turbine for commercial purposes; and 
it was soon recognized that, given a good 
vacuum, the steam turbine was a serious 
competitor of any form of power-pro- 
ducing plant at that time on the market. 
The steam turbine is now a firmly es- 
tablished portion of a modern power- 
house equipment, particularly of the larger 
sizes, and most of the firms which for- 
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plication will be limited in extent, as the 
blast-furnace area is not extensive, but 
directly it is proved that producer gas can 
be produced of a perfectly uniform quality 
and at an economical rate in large quan- 
tities, it is probable that the gas engine 
will proceed to take the place as a vigor- 
ous newcomer which the steam turbine oc- 
cupied some years ago, inasmuch as any 
objection which was based on any irreg- 
ularity of turning moments has been to a 
large extent dissipated by practical ex- 
perience in the parallel running of al- 
ternators. 


STEAM-TURBINE PRACTICE AT ITS 
MATuRITY 


As steam-turbine practice in 


Great 
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excellent steam performance, as evidenced 
in mill work and marine practice. This 
had to be paid for in increased capital 
expenditure, due to the large bulk of 
metal used in construction and also the 
large floor space required by this plant; 
and in spite of the fact that municipalities 
own a large proportion of the electric 
power-supply systems in Great Britain, 
the English Board of Trade has of late 
years been extremely careful as to the 
amount of sanction it has given to the 
raising of loans for extensions to electri- 
cal machinery. The turbine, however, 
satisfied the need for a steam unit giving 
the best possible performance at the low- 
est possible price. 

The attitude of the Board of Trade has 
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merly made reciprocating engines are now 
producing turbines, either under the Par- 
sons patents as licensees, or in conjunction 
with the Continental types of steam tur- 
bine, such as the Zoelly and Bergmann. 
Just at the period, however, when the 
Steam turbine has reached an acknowl- 
edged position in English power-house 
Practice it is being put into competition, in 
the ory at any rate, with a new application 
ot an old form of motive power, the 
larze-cylinder gas engine. This competi- 


tion owes its rise to the successful per- 
fo nance of large gas engines on the 
Cootinent, particularly in Germany, 


sing on blast-furnace gas. At present, 
ngland, it appears that such an ap- 


Britain has now reached what may be 
termed its maturity in power-house work 
it may be interesting to summarize the 
reasons for the popularity of the steam 
turbine in electric-power supply. The 
first of these is, of course, its excellent 
steam performance when running con- 
densing. The competition between electric- 
ity and other forms of illumination and 
power in Great Britain is of the very 
keenest nature, and unlike America, where 
frequently the competition is between 
crude oil and steam application, the Eng- 
lish problem resolves itself into a ques- 
tion of the most efficient utilization of 
the calorific power of coal. 

Also, large reciprocating engines offer 


given emphasis to another point of econ- 
omy with regard to the steam turbine. 
Many of the smaller power houses in 
Great Britain were put down without any 
idea as to the ultimate extent to which 
electricity supply would grow. In many 
cases they were situated in the center of 
a residential area in which ground space 
is valuable and room for farther exten- 
sions very limited, while owing to the 
anxiety of some borough surveyors to 
make the building architecturally impres- 
sive, cosiderable money sunk in 
capital expenditure in building, which 
might have been otherwise employed. 
Under these circumstances the advent of 
the turbine was particularly useful in af- 


was 
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fording a means of extension of plant 
capacity without interfering with the 
original dimensions of the building, the 
older reciprocating units being cleared 
out as required in order to make room 
for the turbine sets. This practice has 
been most extensively adopted in Great 
Britain. 


ANOTHER PoINT IN Favor oF TuRBo- 
DRIVEN SETS 


Another most important point in favor 
of turbo-driven sets in Great Britain is 
the fact that in a large number of in- 
stances the load is to a very great extent 
a lighting load. The use of small motors 
has of late years improved the diversity 
factor of English power houses for small- 
and medium-sized towns, but where these 
are chiefly residential, as, for example, 
in the south and west of England, the 
peak load assumes an enormous impor- 
tance in the daily operation of the power 
plant. Electric heating, which in many 
American power houses fills up the day- 
light hours to a considerable extent, has 
not made the progress in Great Britain up 
to the present which was at first antici- 
pated, and it will probably take some 
years before the inertia of the British 
public in this respect is overcome. 

It is therefore evident that a steam 
unit of the utmost flexibility in opera- 
tion is required, and there again the steam 
turbo-driven set, whose limits in over- 
load are generally regulated by the electri- 
cal, and not the mechanical, portion of the 
gear, has proved extremely valuable. 
Many of the specifications now issued pro- 
vide for a considerable period of run- 
ning at 50 per cent. overload, while for 
momentary overloads from 80 to 100 per 
cent. has been obtained. The value of 
this has been not only that the plant can 
work at good efficiency throughout the 
day on normal loads, the same plant being 
on peak loads forced up to an overload ca- 
pacity, but the same amount of spare 
provision had not to be made, inasmuch 
as should one plant break down, it is 
possible for the other units to take to the 
work without undue risk for, at any rate, 
a short time of running. 

Yet another advantage, which is perhaps 
of more importance in Great Britain than 
America, where very stringent conditions 
as regards nuisance are imposed on 
electricity-supply undertakings, is the fact 
that the turbine performs its work with 
an absence of vibration and, to a grcat 
extent, of noise. Reference has previously 
been made to the fact that many English 
power houses are situated in the midst 
of a residential area, whose residents 
would strenuously object to anything ap- 
proaching the nature of earth tremors 
or audible hum, and the amount of pre- 
caution which has been taken to overcome 
this feature with reciprocating engines 
in many British power houses would seem 
almost incredible to anyone unacquainted 
with British conditions. There is at 
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least one case where an English power 
house was seriously threatened with a 
legal injunction against running an ex- 
pensive plant on account of vibration, and 
turbine practice has received a consider- 
able stimulus by reason of this fact. 

Two other features may be said to com- 
plete the list of advantages which may be 
claimed for the turbine from the point 
of view of the practical power-house 
operator. The first is the great decrease 
in the amount of repair necessary as con- 
trasted with reciprocating engines of the 
same order of magnitude. With the auto- 
matic system of forced lubrication and 
the thinning of the tips of the rotor 
blades to prevent stripping, it can almost 
be said that the turbine as nearly ap- 
proaches the automatic-power generator 
as is possible to conceive. The nearest 
approach to this was previously obtained 
by the entirely inclosed high-speed vertical 
engines which have been such a feature 
in English power practice, but even this 
required periodical overhauling to ad- 
just brasses, examine piston rods and at- 
tend to valve gear. The mechanical mo- 
tions attendant on the steam turbine are 
very much more in full view of the op- 
erator than the boxed-up portions of the 
inclosed engine, and it is a very significant 
feature that some of the prominent en- 
gine builders whose names have been as- 
sociated with the high-speed inclosed type 
of engine are now building turbines of 
large power. The second of these two 
features is the fact that the turbine can 
take steam at a high degree of superheat, 
fully utilizing its work, and delivering the 
steam to the exhaust in a very high 
state of cleanliness. This involves that on 
the one hand superheaters either of the 
integral type found in the Babcock & 
Wilcox sets, or the separately fired type 
found in several power houses, may be 
used without any fear of excessive de- 
terioration in the engine house, due to 
the dryness of the steam, and, secondly, 
the water consumption of the power hotise 
is limited to a small amount of makeup 
feed with the abolition of expensive and 
complicated oil-eliminating plants. Both 
these features have been largely appreci- 
ated by British engineers. 


EXHAUST-STEAM TURBINES 


The latest word in English turbine prac- 
tice has been the introduction of exhaust- 
steam turbines, either as auxiliaries to the 
reciprocating steam units in a power 
house, or as the motive power of an 
electricity-generating station utilizing the 
waste power in industrial processes. There 
are already cases in Great Britain where, 
as in the works of B. Samuelson & Co., 
Limited, of Newport Iron Works, Mid- 
dlesborough, the exhaust steam from 
works processes has been utilized to drive 
a large power turbine ‘coupled to an 
electric generator. In this particular in- 
stance the electricity so produced is being 
fed into an extended system of power 
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distribution, which has effected a con- 
siderable revolution in the manufacturing 
processes on the northeast coast, and it 
is very probable indeed that the pos- 
sibilities of utilizing exhaust steam in this 
way through turbo-electric sets will be a 
big feature of future British practice in 
the iron and coal areas. 

It may be interesting in order to il- 
lustrate the point above mentioned to give 
some examples of recent practice in 
British power-house equipment, the first 
being taken from a medium-sized power 
station, used principally for lighting pur- 
poses, and the second being an example 
of the large power houses in the metro- 
politan area. For the first instance the 
writer is indebted to the courtesy of H. 
A. Bolam, the borough electrical engineer 
of Weymouth, a seaside resort on the 
southwest coast of England. 


SoME INTERESTING RESULTS 


The increase of business done has re- 
cently caused the Weymouth Corporation 
practically to double the capacity of the 
station. The original plant consisted of 
two 120-kilowatt, 460-volt generators, two 
steam balancers, each of 75 kilowatts, and 
a battery of 360 ampere-hours capacity. 
In the boiler house, three Lancashire 
boilers, 28x8 feet, were hand-fired, the 
waste gases being taken through an 
economizer of 96 tubes. Ejectors were 
fitted on each engine to obtain a vacuum, 
the water being pumped from a tidal 
backwater near the station. As the result 
of a Board of Trade inquiry in February, 
1907, respecting an application for further 
borrowing powers, a 300-kilowatt Brush 
turbo-generator set has just been installed 
whose performance is worthy of atten- © 
tion. The maximum load which this set 
actually developed under test was 420 
kilowatts. With 160 pounds power pres- 
sure and no superheat the steam consump- 
tion was 21 pounds at iull load, 22.5 at 
¥% load, 25 at % load, and 32 at % load. 
It was anticipated that these figures would 
be improved when the contemplated ad- 
dition of superheaters was made to the 
boilers. The vacuum guaranteed by the 
makers is 28 inches at full’ load. The 
actual vacuum obtained is 29 inches, with- 
out the use of vacuum augmenters or 
any auxiliary devices. The condenser, 
which is of the surface type, of 800 square 
feet surface, is situated beneath the tur- 
bine set, the latter resting on a concrete- 
steel flooring, including 10x6-inch rolled- 
steel joists resting on concrete piers 18 
inches thick. The floor of the condenser 
chamber is thus 5 feet below the old floor 
level, the bed of the turbo-generator set, 
on top of the joists, being 4 feet above 
the old floor level. The chamber also 


contains a three-throw Edwards-Brush air 
pump capable of dealing both with the 
turbine and all the other sets in the sta- 
tion. This very compact arrangement of 
auxiliaries has greatly decreased the floor 
space necessary for extensions. The pitch 
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between the center lines of the original 
sets was 11 feet. Between the last of the 
old sets and the turbo set the pitch is 
only g feet, and if a duplicate turbo set is 
installed the pitch between the two can 
be reduced to 6 feet. 

Some further details of the test figures 
obtained on the Brush set may be in- 
teresting. When running noncondensing 
at full load the consumption of steam per 
kilowatt was only 37.6 pounds, a most ex- 
cellent figure. The momentary variation 
of speed caused by throwing a load of 
400 kilowatts instantaneously off the set 
was 7.67 per cent., the permanent variation 
being 2.82 per cent. No sparking occurred 
on the brushes either in throwing the load 
on or off, interpoles being fitted and 
foliated brushes, composed of alternate 
layers of gauze and paper compressed 
and baked, being used in conjunction with 
carbon tips. After six hours on full load 
and % an hour on 25 per cent. overload, 
the temperatures obtained, with air at 57 
degrees Fahrenheit, were: Armature, 114 
degrees Fahrenheit; polo tips, 122 degrees 
Fahrenheit; interpoles, 140 degrees Fah- 
renheit; shunt, 109 degrees Fahrenheit; 
commutator, 118 degrees Fahrenheit. The 
excitation for full load is only 1.4 
amperes, the auxiliary plant requires 6 
amperes for the centrifugal pump giving 


‘410 gallons per minute, and 3 to 5 amperes 


for the air pump. Although an automatic 
bypass is fitted on the turbine it has not 
yet been found necessary in practice. The 
turbine is so free from vibration that 
although it is running at 2500 revolutions 
per minute a Frahm’s tachometer fixed 
on it is not sufficiently sensitive to record 
the speed, unless the bolts securing the 
instrument are specially slackened to in- 
crease vibration. 

In the boiler house the problem of 
raising additional steam for the new act 
at first appeared to offer an opportunity 
for thermal storage, but after considera- 
tion it was decided to adopt mechanical 
stokers. With hand firing, using small 
unwashed coal, each boiler had been able 
to develop 6000 pounds of steam per hour. 
A Meldrum and Clayton sprinkler stoker 
was installed on one boiler and forced 
draft used. This boiler then developed 
10,000 pounds per hour, and after three 
months a second boiler was fitted with a 
similar stoker, and a third is shortly to 
be similarly fitted. Natural draft is now 
used, the forced draft being retained as 
standby for emergencies. 
the sprinkler stokers give quite sufficient 
flexiblity to meet the varying loads. The 
only other extension necessary thus nearly 
to double the steaming capacity was the 


provision of another set of 96 economizer 
tithes. 


ANOTHER INTERESTING EXAMPLE 
The second example is to be found in 
power house of the St. Pancras Vestry, 
london, where Willans & Robinson, 
1 -nited, of Rugby, recently erected a 200- 
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It is found that 
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kilowatt steam turbine. This power house 
is situated in the center of a high-class 
residential neighborhood, and the turbine 
is therefore mounted on special rubber 
foundations which have been introduced 
to obviate any possible vibration. Due to 
troubles previously experienced in this 
locality on account of vibration from the 
reciprocating engines, although the con- 
tractors were prepared to guarantee that 
the turbine would run free from vibration 
on an ordinary concrete bed, it was de- 
cided in view of the importance of not 
incurring any risks in this direction to 
adopt the special Prache foundations il- 
lustrated in the figure and described here- 
with. 

The turbine is bolted to a special slab 
of concrete, about 2 feet thick, rein- 
forced with steel girders and supported 
by a series of circular rubber stools which 
rest on the ordinary concrete founda- 
tion built in the ground. The top of the 
floating concrete slab is level with the en- 
gine-room floor, but the edges do not 
come into contact with it, so that there is 
no connection between the concrete slab 
to which the turbine set is bolted and the 
foundation, except through the rubber. A 
trench is provided around the floating slab 
so that the rubber stools can be inspected. 
Each stool is about 4 inches in diameter 
and about 3 inches in hight when com- 
pressed by the weight of the turbine set. 
They are separately renewable, and can 
be withdrawn and reinserted by means of 
further compression by tightening up the 
box in which they are held by means of 
screws which are provided. As, however, 
the rubber stools have a _ considerable 
life, the frequency of their renewal is 
not high. 

This turbine has a normal output of 
2000 kilowatts with an overload capacity 
of 46 per cent. for three hours. It has 
a speed of 1500 revolutions per minute 
and runs with a pressure of 185 pounds of 
steam per square inch at the stop valve 
with a superheat of 200 degrees Fahren- 
heit. A three-phase alternator made by 
Dick, Kerr & Co., Limited, direct-coupled 
to the turbine, gives 5050 to 5300 volts at 
a frequency of 50 periods per second. 
An exciter giving a range of volts from 
100 to 125 is direct-coupled to the al- 
ternator, and the power factor of the main 
set is 0.9. The condenser, of the Willans 
& Robinson type, gives a vacuum of 28 
inches at full load and about 26 inches at 
overload, with a cooling water tempera- 
ture at 70 degrees Fahrenheit; and a 
three-throw Edwards air pump running 
at 136 revolutions per minute is driven by 
means of a 17-brake-horsepower three- 
phase motor running at 1680 revolutions 
per minute through single-reduction gear- 
ing. A Gwynne circulating pump running 
at 437 revolutions per minute is driven 
by a 37-brake-horsepower motor and gives 
3640 gallons per minute against 20 feet 
head, and the turbine is fitted with an 
automatic atmospheric exhaust and sluice 
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valves to enable it to exhaust into the 
atmosphere when necessary. 

It will be seen from the foregoing that 
the turbo-electric generator has in Great 
Britain reached a position of great im- 
portance in power-house practice, and the 
stringent conditions rendered necessary 
by the various causes operating in a 
densely crowded area, with a large pro- 
portion of residents closely adjacent to 
the power house, has brought about a 
degree of refinement in design which evi- 
dences to a very full extent the capabilities. 
of the steam turbine. 





Fires and Accidents in Electrical 
Installations 


By H. S. KNnow.ton 


The multiplying applications of electri- 
cal service provide an ever present op- 
portunity for accident and fire occurrence 
in installations where constant vigilance 
is not exercised. It is true that stand- 
ards of construction are improving year 
by vear, and with better work comes a 
decreased risk per installation; but the 
vast increase in the number of establish- 
ments which generate or use electricity, 
and the growing length of distribution 
lines and systems call for great care in 
construction and operation. The causes 
of electrical fires are in a general way 
familiar to engineers in many localities, 
but there is still much to be learned from 
recurring disasters. In a nutshell, most 
electrical fires are due to the failure or 
the destruction of insulation. Simple as 
this statement is, it affords a variety of 
situations that differ widely in detail, 
and new combinations of circumstance: 
capable of making trouble are constantly 
coming forward. There is little doubt 
that many fires which are charged to 
electrical caus¢s are due to other reasons. 
Nevertheless, the electrical fires are still 
frequent enough to justify codperation on 
the part of all owners and users of power 
installations in the line of prevention. The 
same thing may be said about personal 
injuries received from electrical apparatus. 
In the following paragraphs some prac- 
tical lessons of cause and effect will be 
stated on the basis of electrical casualties 
covering a somewhat wide range. 

Careless work during construction is 
responsible for not a few troubles. A 
typical case, though perhaps somewhat 
extreme, is afforded by a_ short-circuit 
which occurred on a central-station dis- 
tributing system one morning when sev- 
eral men were making repairs to a door 
frame in an archway passage of a building. 
The work was well under way when one 
of the men drove some nails into a casing 
containing the lead-covered cables of a 
2000-volt alternating- and a s5o00-volt di- 
rect-current circuit. One nail was driven: 


‘through the lead sheathing and rubber in.- 
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sulation of one of the 2000-volt wires 
and in contact with the wire itself, and 
the same thing happened to the 500-volt 
line. This established an electrical con- 
nection between the two circuits; the 
higher potential power was thrown into 
the direct-current mains, and between four 
and five times the normal voltage im- 
mediately was applied to a large number 
of motors in different parts of the city, 
with the capacity of the power plant be- 
hind it. Sixty-five electric motors ag- 
gregating about 300 horsepower were 
burned out, and 63 establishments put out 
of business temporarily. Fortunately no 
one was injured, but the money loss was 
considerably in excess of $10,000. Serious 
fires springing up in different localities 
might have followed upon such an ex- 
tended burnout, but happily the damage 
was local in each case. 

A small fire occurred in a retail-store 
show window on account of the brushes 
of a small motor making poor contact. 
The motor was used to drive the switch- 
ing mechanism of an electric sign, and 
was run all night. During the night 
the contact became so poor that the circuit 
was broken; the springs failed to force 
the brush firmly forward against the 
commutator bars, and the motor stopped. 
It happened to stop in the position that 
left the switch for the sign lamps closed, 
and the continued radiation from the 
lamps of the sign, which was located in 
the window, caused the woodwork to 
ignite. 

Injury to insulation by water is a fre- 
quent cause of electrical fires. In one 
recent case an arc lamp was located in a 
position where an overhead leak carried 
drippings of water into the lamp me- 
chanism. This was not noticed until 
the insulation was so much reduced that 
the excessive flow of current burned out 
the lamp and the meter of the circuit on 
which it was*running, the installation be- 
ing one of low potential. The fire did 
not spread farther as it was promptly 
discovered. Another arc-lamp trouble was 
caused indirectly by the failure to clean 
the equipment properly. A large amount 
of carbon dust accumulated around the 
hanger board and metal case of the lamp. 
The lamp was suspended so close to an 
adjoining gas pipe that a large rat, on in- 
vestigating the latest wrinkles in illumina- 
tion, managed to create a connection 
through his body between the grounded 
gas pipe and the lamp frame. The latter 
was heavily charged as a result of the 
long-standing accumulation of carbon 
dust, and the grounding of the arc circuit, 
which was of a high potential, immediate- 
ly produced a blaze around the ceiling. 
The report gives no further mention of 
the rat, but the blaze was quickly dis- 
covered and extinguished. 

The importance of installing direct-cur- 
rent motors so that inflammable matter 
cannot fall upon the commutator is il- 
fustrated by a fire which occurred in the 


POWER AND THE ENGINEER. 


picker room of a small factory. An em- 
ployee was running about 60 pounds of 
hair through a picker operated by a one- 
half horsepower motor. Some of the 
hair fell upon the motor and became en- 
tangled with the brushes and commutator. 
An arc resulted, and fired the hair, the 
blaze extending to the rest of the shop. 

In the power-house workshops, where di- 
rect-current equipment is in use, it can- 
not be too strongly emphasized that the 
one spot above all others where trouble 
can originate is at the commutator, and 
all combustibles should be kept well away 
from motors of this type. 

In dealing with arc lamps operated on 
the series plan, it is important never to 
overlook the fact that an open circuit is 
capable of producing a good deal of 
trouble, since a break at any point brings 
practically the entire voltage of the gen- 
erator at once to the spot, and a most 
vicious arcing is capable of taking place. 
Series lamps are short-circuited instead of 
being cut out in the manner of parallel- 
operated lamps; but an open circuit is 
highly provocative of fire risk. Thus, in 
one case a series arc lamp was installed 
so as to depend upon hook connections 
for its supply of current from the outside 
circuit. An occupant of the premises 
attempted to start this lamp by using a 
broom handle, and in so doing unhooked 
the lamp upon one side. The open cir- 
cuit immediately established an arc, fol- 
lowed by a slight fire. 

In drilling in power stations near the 
switchboard equipment or any exposed 
wiring, the greatest care is always nec- 
essary to avoid personal injury and the 
possible shutting down of the entire sys- 
tem. The use of bare-handled metal 
wrenches around busbar connections 
simply invites trouble. Any hand _ tool 
needs careful watching when working 
around live electric wiring. A representa- 
tive case is that of two men who were 
working in a main power plant in the rear 


of a transfer switchboard installing wood’ 


partitions or barriers between the transfer 
switches and busbars of a 2200-volt al- 
ternating system. Their work was nearly 
completed and they were installing a top 
or cap board, using an angle brace to 
bore holes through it and into the parti- 
tions for the screws which were to fasten 
the latter together. While attempting to 
remove the angle brace, after having bored 
a hole, the chuck of the brace came in 
contact with one busbar, while the sweep 
of the brace touched a busbar of opposite 


polarity. Of course the result was a 
short-circuit which burned both men 
severely. A similar accident, but even 


simpler in its cause, occurred to a work- 
man who was painting busbars in the 
operating room of a storage-battery sta- 
tion. The wire binding of the paint brush 
came in contact with two busbars of op- 
posite polarity, and although these were 
of only 220 volts, the man was severely 
burned in the resulting short-circuit. 
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A fire which might have had serious 
consequences occurred in a lighting in- 
stallation supplied with current from a 
2000- to I10-volt step-down transformer 
located outside the building. The trouble 
was due to someone throwing an old 
loose piece of insulated wire up into the 
air, so that it crossed a 5000-volt arc 
circuit and the transformer primary lead. 
The transformer primary and secondary 
coils were fused together, and the cur- 
rent entered the building, burning out the 
lamps and fuses, and setting fire to the 
structure. One circuit was also found to 
be grounded. The night was wet and 
stormy, and the so-called insulation was 
consequently worthless when the wire 
was thrown across the two high-voltage 
lines. The incident illustrates the virtues 
of cleaning up all construction jobs, if 
nothing more. 

The importance of using only the best 
qualities of supplies in electrical main- 
tenance is illustrated by a small fire which 
occurred on account of using a crooked 
carbon in an arc lamp. The lamp could 
not feed properly with this carbon; a 
short arc was formed, with excessive 
flow of current, and the regulating coil 
became overheated and ignited, scorching 
the adjacent ceiling. The use of a frayed 
incandescent lamp cord also was the cause 
of a fire in a recent instance where a 
window curtain was ignited by the flash 
of a short-circuit in the fiexible pair of 
wires leading to a portable lamp. 

A somewhat unusual accident and fire 
occurred outside a power station located 
on tide water, and connected with another 
plant by a submarine cable line. At the 
rear of the station boiler room were lo- 
cated the coal bins, and between these 
bins and the rear wall of the station was 
a space about 5 feet wide which was 
planked over. Beneath this planking, in a 
space about 5 feet high, was located a 
wooden junction box in which connec- 
tions were made between cables in the 
station and the submarine lines. The 
hox was filled with compound and at 
high tide was covered with several inches 
of water. While working on the junction 
box in connection with some pressure 
wires, and while the compound was being 
cut away to facilitate the freeing of the 
pressure wires, a man inadvertently drove 
a cold chisel into the negative pole of a 
feeder, grounding it on an iron pipe, and 
causing a short-circuit which apparently 
burned itself clear. As the tide was rising 
to a point where the box would soon be 
submerged, the workman melted the com- 
pound down around the conductors and 
left them in what he supposed was a safe 
condition until such time as the tide 
would permit work to be resumed. On 
the rise of the tide water to the cables a 
short-circuit again occurred, igniting the 
insulating compound and adjoining wood- 
en stringers. The fire spread for a short 


distance beneath the coal shed before it 
was extinguished. 
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Modern Machines for Pipe Threading 


Large Pipe Threading Machines Embodying the Latest Improve- 
ments and Some Examples of Hand Threading in Inaccessible Places 
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The chief fundamental principles which 
are followed in the construction of num- 
bers of the leading pipe-threading ma- 
chines are not new. Thus, a hollow spindle, 
free to rotate but not free to move to and 
fro, constitutes a feature common to quite 


a number of machines. Also a die head 


,. 


dies. That is to say, this gear should be, 
as nearly as possible, set up in the pipe by 
the cutting action of the dies. The op- 
eration and speed changes of the spindle 
are controlled by the levers seen in front. 
Upon the rear chuck are shown the jaws 
for gripping the flanges. This enables the 
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FIG. 1. 


holding the dies rigidly in position and not 
free to rotate, but free to slide to and 
fro on ways, is another feature usually 
found in combination with the nonsliding 
spindle. Indeed, these features may be re- 
garded as belonging to the typical ap- 
paratus. Apparently all the very largest 
machines are constructed upon these prin- 
ciples. 


THE STANDARD-WIELAND MACHINES 


Thus, upon examining the machines built 
by the Standard Engineering Company, 
Ellwood City, Penn., it will be found that 
they do not depart from the regulation 
type as far as these fundamentals are con- 
cerned. They differ, and differ somewhat 
widely, in certain other details, to which 
some reference will be made later on. In 
Fig. 1 is a front view of the largest ma- 
‘thine made by this company, which has 

capacity enabling it to handle 20-inch 
jipe. The entire bed, including the bear- 
ngs for the rotatable spindle, consists of 

single casting. This is a construction 
vell deserving of consideration, seeing 
hat it eliminates at once all possibility of 
oss of alinement between the bearings 
hich carry the spindle. The driving gear 
just back of the forward chuck, where 
should be to react effectively against the 


LARGEST SIZE OF STANDARD-WIELAND MACHINE 


SPRINGER 


blocks are at the left, the upper one being 
controlled by the wheel at the top of the 
die bracket. The cutting-off slide dis- 
closed in this view is controlled by a 
crank, better shown in Fig. 1. The spoked 
arrangement at the bottom operates the 
pinion-and-rack mechanism by which the 
die head with its chasers is fed onto the 
rotating pipe. So far there is no great 
novelty in this machine, but the method of 
operating the dies is worthy of special 
attention. 

Refer for a moment to Fig. 15, page 265, 
August 17 number, showing the cam mech- 
anism of one of Crane Company’s ma- 
chines. There is a cam ring and inside 
it the die holder. The one turns about 
the other. The apron has been lowered 
to a horizontal position and lying on it 
is seen one of the chasers. The cutting 
end is to the left. At the other end a 
groove may be observed. When the die 
is in the die holder, this groove cooperates 
with a cam rib. It will be readily under- 
stood that when the cam ribs are rotated 
about the die holder clockwise, they will 
operate to withdraw all the chasers simul- 
taneously from the center. If now the 
cam ring with its ribs be rotated contrary 
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FIG. 2. REAR VIEW OF 
fitting of flanges to be accomplished by 
the machine with the pipe kept clear. 
Upon referring to Fig. 2, the gear mech- 
anism is brought into view, through which 
six changes of speed may be secured. With 
the exception of the main driving gear 
back of the forward chuck, all gears are 
shielded by a guard. The rounding-up 


STANDARD-WIELAND MACHINE, SHOWING GEAR MECHANISM 


to the hands of a clock, the dies will all 
be shoved in toward the center. Now 
there will be no difficulty in understand- 
ing that groove in the 
chaser and a cam rib codperating, there 
may just as well be a tongue projecting 
from the chaser and coacting with a cam 
groove. The result will be the same. In 


instead of a 
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the Standard-Wieland machine, both 
methods are used in a single case, some 
of the dies being with projections, the 
others with grooves. When, in any ma- 
chine, the cam ring is rotated to its proper 
position with the dies set at precisely the 
right distance from the center for the 


FIG, 4 


size of the pipe, it is necessary that the 
cam ring be secured in order to prevent 
movement of the dies when the machine 
is in operation. The method of locking 


used in this apparatus is very interesting 


and is covered by patent (1901). 

When a locomotive driving wheed is 
turned by a crank shaft, there are two posi- 
tions in every rotation called a “dead 
center.” The movement of the piston rod 
is forever in a straight line. The pivot 
connecting the crank with the wheel is 
compelled to move around in a circle. 
Everywhere the movement of the piston- 
rod will exert a turning effect on the 
wheel, except when the pivots are both in 
line with the center of the wheel. If the 
wheel should come to a stop at either of 
the two possible positions, no forward 
or backward effort of the piston rod, how- 
ever powerful, would ‘turn the wheel. But 
the wheel can always move the piston, so 
that, if the wheel is driven, there is no 
dead center. But take the case where 
both pivots are compelled to move in 
circles. In Fig. 3 the two pivots 0 and R 
must move in circles about their respective 
centers P and O. An entire rotation can- 
not be made. When O gets to the posi- 
tion shown in Fig. 4, where O, R and QO 
are all in a straight line, then if OOP is 
a right angle, no turning effort of the 
wheel will result in any motion at all. The 
wheel cannot move counterclockwise, be- 
cause such a movement will require the 
distance from O to O to be increased, 
which is impossible. The wheel cannot 
move clockwise, because such an effort is 
exerted, and must be exerted, perpen- 
dicularly to PQ, that is, along OR. Such 
an effort will have no tendency to turn R 
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about O as acenter. In Fig. 5, where the 
angle ROP is not a right angle, motion 
counterclockwise is prohibited as before. 
An effort clockwise will be more success- 
ful, for such an effort will move Q in the 
direction of the arrow and will break the 
straight line QRO. However, if the angle 


~ 


FIG. 6 Power, N.Y. 


RQP is not much removed from a right 
angle, a very little resistance will prevent 
this movement. Friction, or friction and a 
little weight, will be sufficient. The novel 
locking device of the Standard-Wieland 
machine depends upon principles of the 
kind described. 

There is a lever A, Fig. 6, which has 
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in a reverse direction. These movements 
of the lever expand and contract the dies. 
But A may be depressed to the point 
where B, C and D will lie in a straight 
line. As the angle EDC will not vary 
much from a right angle, the cam ring 
will be locked—not against the lever, but 
against any,action or reaction set up by 
cutting the threads on the pipe. Now the 
locking occurs when B, C and D are ina 
straight line. Consequently, in order that 
the machine may be adapted to cutting 
threads on various sizes of pipe, a change 
of conditions must be possible. This is 
effected by adjusting the fulcrum B along 
a horizontal line GH. Every position of B 
means a different expansion of the dies 
when locked. Upon referring to Fig. 1, 
a thumb screw will be seen near the top 
of the die-head bracket. By turning this 
the fulcrum may be adjusted. Once set 
for a given size of pipe, the movement 
of the cam lever back and forth has no ef- 
fect upon it. Consequently, there is no 
disturbance when the chasers are expand- 
ed after a cut to permit movement of the 
pipe. 

Now, of course, it should not be left to 
the operator to determine the amount of 
depression of the lever necessary to secure 
the right line arrangement of the three 
pivots and consequent locked position of 
the dies. So a stop J is arranged to care 
for this automatically. However, when 
the fulcrum is displaced backward or for- 
ward, for the purpose of securing a new 
cutting gage of the dies, the necessary de- 
pression of the lever will vary. In order 














FIG. 7. 


for the time being a fixed fulcrum or pivot 
B. The part D is secured to the cam 
ring, and so moves about a center E. The 
link DC is pivoted at D and C. If the 
lever A be moved clockwise, the cam 
ring will be rotated counterclockwise. And 
if then the lever be brought back to its orig- 
inal position, the cam ring will be rotated 


THE MERRELL PIPE-THREADING MACHINE 


to secure automatically this variation in 
depression, the side of the lever which 
contacts with the stop is given a curved 
form. By consulting the figure, it will 
be seen that an adjustment of the fulcrum 
to the left will have the effect of in- 
creasing the distance from the axis of the 
lever from the stop. The block whose 
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position controls that of the fulcrum pin 
is firmly clamped when the machine is 
ready for the threading operation. 

It will be noticed that there are radial 
openings around the rim of the cam ring. 
Eight of the sixteen openings permit the 
introduction of dies externally. Eight dies 
are introduced from within the die holder. 
In those positions of the cam ring per- 
mitting the placing of the dies in position, 
opportunity is given by means of the open- 
ings to clear all sixteen passageways with- 
out removal of the faceplate. Certain dies 
—all the upper ones and one horizontal— 
are provided with projections. The others 
have grooves. Nore fall out whatever 
the position of the-cam ring. The upper 
ones are prevented by their location; the 
lower ones by stops. 


MERRELL PIPE-THREADING MACHINES 


A glance at -Figs. 7 and 8 will show 
that the type .ef machine built by the 
Merrell Manufatturing Company, Toledo, 
Ohio, conforms to the usual practice of 
providing a sliding die-head bracket com- 
bined with a nonsliding work-holding 
spindle. The completeness with which all 
gears are covered will be noted. The 
bed is cast in two parts, and the bearings 
of the spindle are integral with the cor- 
responding portion of the bed. A dis- 
tinctive feature of this machine is the pro- 
vision for cutting off pipe by the simul- 
taneous action of tools from two opposite 
sides, which should effect a considerable 
saving of time. The rear view, Fig. 8, 
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threading machines is the Bignall & Keeler 
Manufacturing Company, Edwardsville, IIl. 
The fundamental mode of operation of its 
apparatus is the same as that adopted by 
a number of manufacturers—the pipe ro- 
tates on its axis but is fixed longitudinally, 
the dies are held in a fixed position rela- 
tively to each other, but as a group have 
a longitudinal motion. In fact, this mode 
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independent jaw chucks for securing the 
pipe is prominently in view, as are also 
the arrangements for supporting and ro- 
tating it. The advantage of placing the 
large gear which immediately imparts the 
drive to the spindle just back of the for- 
ward chuck has already been explained. 
The spoked wheel, seen at the bottom on 
the right, controls the sliding bracket to 

















FIG. 9. LARGE 
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liscloses a telescopic device for the trans- 
mission of oil, which is an uptodate and 
practical feature. The style shown in the 
gures is that of three sizes of machine 
having capacities ranging up to 12 inches. 


BIGNALL & KEELER MACHINES 
One of the oldest manufacturers of pipe- 


REAR VIEW OF 


MERRELL MACHINE 


of operation may be said to have become 
standard, having been adopted by so many 
makers. 

Fig. 9 is a view illustrative of two of 
the largest machines made by this com- 
pany. These have capacities of 7- to 16- 
inch pipe and of 8- to 18-inch pipe, respec- 
tively. The great spindle with its two 


BIGNALL 


& KEELER MACHINE 


which the die holder and cutting-off mech- 
anism are secured. By referring to the 
rear view, Fig. 10, the cutting-off device 
may be seen. The holding jaws are con- 
trolled by a right- and left-hand screw, 
seen near the top and controlled by the 
small handwheel. There is an oil pump 
located in the bed. The supply is trans- 
mitted to the hand by means of a tele- 
scoping pipe running along the side of the 
upper part of the bed. This arrangement 
away with a more or less incon- 
venient length of flexible tubing and yet 
permits the to-and-fro movement of the 
head. Referring back to Fig. 9, the hand 
lever and adjoining mechanism at the top 
will be noted. These arrangements are 
for the purpose of controlling the dies 
and call for some particularity of de- 
scription. 

In Fig. 11 are three views showing the 
Peerless adjusting mechanism, used on the 
Bignall & Keeler machines, in three differ- 
ent positions. The individual dies are ar- 
ranged in radial guiding grooves not seen 
in the views. Their outward and inward 
movement in these grooves is controlled 
by a cam ring, the exterior of which is in 
plain view. Secured to the cam ring and 
seen at the top is a bracket, and through 
this bracket passes a threaded rod having 
one end pivoted to the hand lever. The 
length of rod between its connection with 
the lever and the bracket is controlled by 
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the hand nut seen to the left of the bracket. 
The fulcrum of the lever is arranged on a 
bracket bolted to the head. In the view at 
the left, the lever is down in almost a hori- 
zontal position and is in line with the 
threaded rod. Further, the angle made by 
the axis of this rod with the radius drawn 
through the center is a right angle, or 
nearly so. It will be remembered from an 
explanation already given, that in conse- 
‘quence of these conditions the cam ring 
will be locked from rotation. The dies 
are therefore held in a fixed position suit- 
able for cutting the thread. Although 
the cam ring is locked from rotation by 
any movement originating from the dies 
or itself, the lever is not locked, but may 
be moved and so rotate the cam ring. 

By lifting the outer end of the lever to 
the position shown in the middle view, 
the cam ring is given a movement clock- 
wise, which operates to withdraw the dies 
radially. The work may now be inserted 
or withdrawn or the cutting-off opera- 
tion be performed. By swinging the lever 
a little farther in the same direction to the 
position shown in the right-hand view, the 
slots in the cam ring are brought into line 
with the grooves in the head, when the 
dies may be slipped out. It will readily 
be understood, upon considering how 
nearly alike are the positions of the lever 
in the two figures at the right, that the lat- 
ter position must not be allowed to occur 
through any inadvertence of the operator. 
Dependence is, however, not put upon his 
attentiveness. Upon looking closely at the 
three figures, a pawl will be seen on the 
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the cutting gage of the system of dies may 
be changed. This is of service for three 
purposes. First, as the dies are used and 
reground they become shorter and need 
to be adjusted differently to secure the 
same cutting gage. Second, expansion and 
contraction of the dies enable different 
gages of thread to be cut. This possi- 
bility of using the same set of dies for 
different sizes of pipe would, however, 
not be possible if the number of threads 
per inch changed with every gage. In the 
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within limits, as the variation of the dis- 
tance between the pivot centers of the 
end of the lever and of the bracket on 
the cam ring disturbs the right-angle re- 
lationship before referred to and which 
can only be varied slightly. The possi- 
bility of slight variation depends upon 
friction of the parts. 


THE ToLtepo MACHINES 


So far those machines which maintain 
the chasers fixed radially in the die head 
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main casting of the head. A stop on the 
rim of the cam ring codperates with it 
to limit the expansion of the dies when it 
is merely desired to remove the work and 
the like. By throwing the pawl back, how- 
ever, the position necessary for the re- 
moval of the dies may readily be had. 
Returning now to the upper view, where 
the fixed position of the cam ring and 
dies is shown, it may readily be seen that 
by adjusting the hand nut the position of 
the cam ring is altered. That is to say, 


FIG. II. PEERLESS ADJUSTING 
Briggs standard, the '%4- and 34-inch pipe 
have precisely the same number of threads, 
14 per inch. The sizes from 1 to 2 inches 
have likewise the same number (11%). 
From there on, the number remains fixed 
at eight. The third advantage of being 
able to adjust the fixed position of the 
cam ring relates to the desirability, which 
sometimes occurs, of cutting the thread a 
little deeper or a little shallower than 
standard. It is to be observed, however, 
that such adjustment can be made only 


MECHANISM 


during the operation of cutting the thread 
have been considered exclusively. In all 
these machines the full length of thread 
is on the dies, and necessarily so. In an) 
machine, and irrespective of the manne 
of securing the taper thread, there must b« 
a longitudinal movement relative to th 
die head and work, and a rotational move 
ment relative to these same elements 
Rotation is necessary between dies an 
work in order to cut. <A _ reciprocator) 
movement is necessary to provide for th« 
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progress of the operation. But these 
movements are susceptible of accomplish- 
ment in a variety of ways. And they have 
been variously accomplished in actual 
practice. In the Loew machines and in 
one type of the Crane devices, reciproca- 
tion between die head and work is secured 
by advancing the work itself along the 
axis of the machine. In the Curtis, one 
type of the Crane, and nearly all other 
styles, the die head itself advances on the 
work. Relative rotation is secured in the 
Loew and Curtis and one or two other 
machines by revolving the die head. But 
up to the present point all the machines 
described have agreed in this—the dies 
remain fixed in the die holder during 
operation. 

The machines 
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the Toledo Pipe 





Ca 

















Power, N.¥. 
VOSPER DIE STOCK FOR CUTTING 
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FIG. 13. LONGITUDINAL SECTION 
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TOLEDO PIPE THREADER 
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FIG. T4. 
Threading Machine Company automat- 
ically expand the chasing tools during op- 
eration. It is thus that the taper is se- 
cured. This method is of recent date, 
the United States patent having been is- 
sued in 1904. As the taper is not secured 
by the tapering of the face of the chasing 
tool, but by its radial withdrawal, it is 
consequently possible to reduce the length 
of the cutting face to any convenient 
length—a mere thread or two. The cut- 
ting V runs over practically the whole 
of the thread groove throughout its spiral 
winding on the pipe from beginning to 
end. This is not the case at all with the 
fixed chaser. It has not only a separate V 
for every loop of groove along the whole 
distance threaded, but several of them. 


“handles H. 
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When the operation is just finishing, all 
the V’s are working at once, with the 
result that a slight bur may be left at 
the point where each ceases working. The 
Toledo device effectually meets this diffi- 
culty. Further, in the matter of lubrica- 
tion, it is quite evident that a short cut- 
ting face is much more easily cared for 
than a long one. 

Let us now consider the mode of op- 
eration of this distinct device. The prin- 
ciples are well shown in Figs. 12 and 13, 
the original patent office drawings, al- 
though some deviations in construction 
have, as is usually the case, been adopted 
in practice. In the front elevation, Fig. 
12, D represents the die holder, G being 
guides integral with it. In these guides, 
the chasing tools A are free to move 
radially. The clamps B complete the guid- 
ing arrangements. It will be seen that two 
of the guides are prolonged and arranged 
to receive the spokes or levers H. This 








FIG. THREADING A WELL PIPE 
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arrangement may be well seen in Fig. 13, 
which is a longitudinal section through 
two of the chasers and the operating 
The head is extended at / 
in the form of a’tube exteriorly threaded. 
A device F, for holding the pipe to be 
threaded, is provided with one or more 
set screws J, and is interiorly threaded to 
receive the exteriorly threaded portion J. 
It will now be seen that both the rotation- 
al and the reciprocatory movements of the 
dies and the pipe may be obtained by 
simply operating the levers H. As the 
longitudinal movement of the dies is pre- 
cisely in accordance with the thread of 
the engagement between the holder 
and the pipe holder, it will be seen that 
this thread must have exactly the pitch 
which it is desired to cut upon the pipe. 
At first, it might be thought that this re- 
quirement would operate to limit the use 
of a single machine very greatly. But 
upon referring to the standard specifica- 
tions, it will be found that the pitch for all 


die 
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sizes from 1 to 2 inches inclusive, is 
precisely the same, namely that of 11% 
threads per inch, and that beginning with 
2% inches and on up to 18 inches the 
pitch is uniformly that of 8 threads per 
inch. The provision for expanding the 
dies remains to be explained. 

Back of each tool the die holder is 
pierced and a movable pin arranged in 
the hole. This pin receives the thrust of 
the die during the progress of the work. 
By suitably. tapering the contacting sur- 
faces of pin and chaser, the latter may be 
permitted to recede radially by simply 
pushing the pin up through the hole. In 


Fig. 13, these pins* are represented by B. 











FIG. 16. IN CLOSE QUARTERS 














FIG. 17. 


THREADING A 
CEILING 


PIPE NEAR THE 


Their rear surfaces where they contact 
with the die holders are parallel with the 
axis of the pipe. Their forward surfaces, 
the contacting of the 
chasers, are tapered 1 to 32. The lower 


as also surfaces 
ends of these pins are arranged in holes 
ina ring FE. This ring is arranged so as 
to be free to revolve between the flange 
K and a threaded sleeve L. The pins B 
have a shoulder which prevents them from 
passing through the holes in the ring F. 
It will be observed now that, as the die 
holder, together with its dies, is drawn 
toward the pipe holder by the operation 
of the levers H, the pins B will be pushed 
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upward, permitting radial recession of the 
chasing tools. It is not difficult to see, 
then, that with the pipe held in the holder 
F, the operation of the die holder will 
carry the pins B and the ring E with it. 
The pins will not only revolve but pro- 
ject more and more above the die holder. 
The pressure of the pipe will cause the 
dies to press against the pins. The re- 
sult will be that a thread will be cut of the 
required pitch and having the taper of 1 
to 32 relative to the axis. 

In Fig. 14'is an example of Toledo con- 
struction. This is a machine having a 
capacity of 2% to 4 inches. There are 
five chasers.' The sockets for operating 
levers are seen at either side. A further 
means of operating this device is through 
the gear and pinion. The gear constitutes 
part of the pipe holder.. By operating the 
square end of the pinion by means of a 
ratchet handle, as in Fig. 15, the pipe 
holder will be revolved relatively to the 
die holder and the ring E, Fig. 13. The 
tapered pins, five in number, may be seen 
in Fig. 14, and below the dies the down- 
ward-projecting tubular portion of the die 
holder, smooth within and threaded with- 
out. 

The device is strictly portable, and the 
4%- to 8-inch machine weighs but 155 
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pounds, while the largest size made, 


threading 9-, 10- and 12-inch pipe, only 
weighs 225 pounds. Capacities run from 
I- to 12-inch pipe. It will be noticed that 
the narrow cutting tools are on the out- 
side. This permits of easy lubrication and 
removal of chips. Apparently no power- 
driven machines of this type have as yet 
been constructed. : 

If it is desired to cut a thread with a 
slightly larger diameter at the beginning, 
this may readily be done by operating the 
machine for a suitable number of turns 
before inserting the pipe. For an under- 
sized thread, the operation is the reverse. 
Screw the machine onto the end of the 
pipe before permitting the recession of the 
dies to begin. This may be done by 
simply omitting to secure the pipe in the 
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holder. When the required number of 
turns has been made, screw up the set 
screws to hold the pipe, when the tapering 
action will at once begin. 

The illustrations, Figs. 15, 16 and 17, 
manifest very clearly the readiness with 
which pipe may be threaded in almost any 
situation. Practically any place where 
there is room for the machine itself will 
be a possible location, for the ratchet 
handle requires but little space for its 
operation. 





Loose Armature Teeth and Field 
Winding Leads 





By G. W. NELSon 


The following experience with loose 
armature teeth may be of benefit to some- 
one and save a serious burnout: Vibra- 
tion of the teeth of the armature core be- 
tween the coil slots caused them to break 
off opposite the bottom of the slots and 
pull out as a field magnet pole passed 
them, wedging them between the pole 
face and armature. 

One afternoon, while busy in the switch- 
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FIG. 2 


room of the power house, the helper came 
running in and said that there was an 
unusual noise in one of the generators, 
which was a 3500-kilowatt 2300-volt ma- 
chine. He said that it sounded like “tear- 
in’ off a yard of pork.” Going out to 
investigate, the machine “tore off another 
yard” for my benefit, and I noticed some- 
thing fall on the floor close by me. It was 
a small iron pellet which proved to be 
a small piece of armature laminations 
rolled up into a compact ball. 

The machine was shut down at once, 
the loose teeth were tightened with a 
hardwood wedge and the laminations bent 
over as shown in the sketch, to prevent the 
wedge working out. The wedge was 
made slightly narrower than the width of 
the tooth (between the slots), and the 
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corners rounded to prevent injury to the 
insulations when driving in. 

There was a fine, reddish powder, like 
iron rust, around the loose laminations 
and on close examination of the armature 
face two more places were found with 
slight indications of the same red dust 
and, although the laminations seemed to 
be tight, very thin hardwood wedges were 
driven in the teeth and the tips of the 
laminations on either side slightly burred 
to hold them in place, as indicated in 
Figs. I and 2. New slot wedges were 
also put in. 

Except in the first instance, where some 
of the teeth came out, it has never been 
necessary to use a wedge thicker than 1/16 
to 3/32 inch. At the slightest indication 


of a “rusty spot” on the armature face 
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FIG. 3 


one of these wedges is put in, also new 
slot wedges, and there has been no more 
trouble with loose teeth. 

In the same station a loose lead from 
the field winding was the cause of a burn- 
out in one of the generators. The leads 
were not clamped tightly enough to pre- 
vent creeping, and when the lead crept far 
enough to push the end of the winding 
free from the body of the coil, as repre- 
sented in Fig. 3, all the strain was con- 
centrated on one of the soldered joints in 
the lead close to the collecting ring. This 
joint gave way and the cable, which was 
of 300,000 circular mils, pulled free of one 
clamp and was heavy enough to break the 
next. 

Whipping out against the armature, the 
loose end of the lead cut through the in- 








September 7, 1909. 


sulation where it first struck, short-cir- 
cuiting and burning out six armature 
turns. 

The insulation on the end connections 
in several other parts of the armature was 
also damaged. 

The lead was spliced, new and heavier 
clamps put on and the cable was wrapped 
with twine below each clamp, as shown in 
Fig. 4, the twine being liberally painted 
with quick-drying armature varnish as it 
was wound on. These shoulders prevent 
any creeping of the lead. 

A fiber block was bolted to the rim be- 
tween the two end field coils to hold the 
winding in place (see Fig. 5). The studs 
were locked with a piece of sheet iron 
bolted on with the fiber and bent up 
against the leads, as shown in the sketch. 
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steam nearly reduced to that theoretically 
required to heat the water to the same 
temperature, the final temperature was 
175 degrees. The weight of the steam in 
this case was about one-sixth the weight 
of the water passing through the heater in 
the same time. 

Other figures obtained several years ago 
are cited, in which 24 square feet of tube 
surface heated 6800 pounds of water from 
55 to 203 degrees, giving the equivalent of 
9% horsepower of heater capacity per 
square foot of tube surface, which is about 
three times the commercial rating of 3 
horsepower per square foot, the heater in 
this case being arranged so that the steam 
passes successively over six sets of tubes, 
evidently giving the water a long travel on 
the inside of the same tubes. 














FIG. 4 


After this costly experience, the leads 
of the other generators in the station were 
strengthened in the same manner. 





Heating Surface in Feed Water 
Heaters 





By Stertinc H. BUNNELL 





In the usual feed-water heater, as ap- 
plied to noncondensiny plants, the entire 
exhaust from the main engines is passed 
through the heater tubes. As the quantity 
of heat in the exhaust steam of a non- 
condensing engine is from ten to twenty 
times the quantity of heat required to heat 
the entire amount of feed water necessary 
to supply the boilers furnishing steam for 
the engine, the circulation in feed heaters 
under such conditions is very brisk. 

A technical magazine recently quoted 
certain tests of a closed feed-water heater 
in illustration of the influence of velocity 
of steam through the tubes on the terminal 
temperature of the water. These tests, 
which were published in the catalog of 
‘olden & Brooke, of Manchester, Eng- 
and, indicated that with the quantity of 
team equal to one-half the weight of the 
water being heated, the terminal tempera- 
ure of the water was raised to 199 de- 
erees Fahrenheit. With the quantity of 
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FIG. 5 


It has long been recognized that the 
quantity of heat transmitted through metal 
plates is governed by no simple laws. In 
the engineering literature of twenty years 
ago were reported numerous experiments 
by different authorities, the results vary- 
ing widely and proving nothing but that 
the rapidity of heat transmission depended 
entirely upon the flow of the heating sub- 
stance to and from the heating surface. 

It seems to be a fact that the time of 
heat transmission through metal tubes of 
ordinary thickness is practically zero, and 
that the quantity of heat transmitted de- 
pends entirely upon the speed with which 
particles of the substances from which and 
to which heat is being transmitted can 
be brought in contact with the surfaces 
and removed to make way for other parti- 
cles. The reason is therefore evident for 
the improved heating effect of long tubes 
as compared with short tubes. In passing 
through the short tubes, as in some forms 
of feed-water heater, the water travels as 
a solid mass, the external surface alone 
coming in contact with the tube walls. In 
longer tubes, particularly if curved, the 
tendency is for the water to be agitated 
during its passage, bringing the particles 
in contact. This effect is very evident in 
the case of the double-tube condensers 
used in refrigerating plants, in which the 
outer tube confines a thin film of water in 
contact with the inner tube in which the 
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gas is condensed. The rapid passage of 
the water through the concentric space be- 
tween the tubes forces its thorough cir- 
culation, and the quick transmission of 
heat from the gas within to the water 
without the inner tube. 

I have observed several times the sur- 
prising heating effect of a coiled tube as 
compared with a straight tube. In two or 
three instances, old refrigerating coils 
which happened to be lying around a small 
shop in the country were worked up into 
feed-water heaters for neighboring steam 
plants. In these cases the passage of feed 
water through sixty or more feet of pipe 
in a coil, even though the pipe was iron, 
produced a remarkably high terminal tem- 
perature, very close to that of the exhaust 
steam. The effect is better with coils of 
small diameter than with larger coils, for 
the evident reason that the water passing 
around the curve of small radius is more 
thoroughly stirred up. 

Three or four years ago the Griscom- 
Spencer Company conducted a careful 
series of experiments, at first in an engi- 
neering laboratory and later in its shops, 
upon the transmission of heat through the 
tube walls of the coils of small radius 
used as heating surface in the Reilly multi- 
coil feed-water heater; these coils are of 
copper pipe wound to a diameter of about 
4 inches. It was clearly shown that the 
time of transmission of the heat was prac- 
tically zero, that the quantity of heat that 
could be transmitted per square foot of 
surface was limited only by the impos- 
sibility of getting enough water through 
the tube without excessive friction to take 
away the heat as fast as it could be sup- 
plied to the exterior of the tube by the 
condensing steam; and that the amount of 
heat transmitted per square foot of sur- 
face of tube could be increased so enor- 
mously that a capacity of 10 to 15 horse- 
power per square foot could be obtained 
in practice. 

While the heating surface of these small 
coils of copper tubing is thus extremely 
efficient, however, it seems to be not de- 
sirable to attempt to secure the maximum 
heating effect which is obtainable, one- 
quarter to one-third of the maximum be- 
ing considered advisable in order to leave 
a good margin for falling off due to slow 
circulation or the collection of air in heat- 
ers badly connected. 

The fact is, however, that the transmis- 
sion of heat through copper surfaces ap- 
pears to be limited only by the condition 
of circulation without and within the tube, 
assuming the surfaces to be clean, of 
course. 





It is stated that according to the latest 
statistics, the total peat bogs of Sweden 
would be capable of producing 10,000 
millions of tons of air-dried peat, suitable 
for fuel. This quantity, as compared with 
the present import of coal, would be suffi- 
cient for a period of 1500 years. 
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Principle of Planimeter Operation 


Showing That the Planimeter Is a Device of Simple Construction and 
Operation Is Not at All Difficult to Understand 


Its Principle of 
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The writer well remembers with what 
awe he listened to his big sister some 
years ago when she made her first visit 
home from college and had some wonder- 
ful things to tell her little brother. I was 
then just at the point in school where 
I had learned to find the area of a 
rectangle or square (which I thought re- 
quired great skill), and consequently when 
she told me that there was an instrument 
which would read off directly the area of 
any figure regardless of whether it were 
round, square or any other shape, I nearly 
dropped off my chair. I imagined that it 
must be a machine full of all kinds of 
wheels and intricate mechanism and never 
did get over this idea until several years 
later when I saw the actual planimeter. 
I was certainly struck with its simplicity 
as regards looks, but in spite of that, its 
principle was still a mystery to me. Even 
when at college later on and able to give 
the calculus proof for the planimeter, the 
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FIG. I 


matter was not clear to me until one night, 
while lying awake, I studied the whole 
thing out in the dark. My course of rea- 
soning seemed to make the matter clearer 
to several of the boys at college and may 
be of interest to some others who have 
perhaps used the planimeter for years and 
who yet would be unable to make one or 
tell just what was wrong with it in case 
it failed to give correct readings. 

In starting, let us consider a planimeter 
similar to the one shown in Fig. 1. It 
will be seen that this consists of a rod or 
wire having a tracing point at one end 
while the other end is bent down and 
slides back and forth in a straight groove. 
At right angles with this first rod, is a 
second rod upon which is a knife-edged 
roller which is free to roll and also slide 
along the rod. Along this rod are gradu- 
ations which indicate any movement of 
the roller along the rod and not that due 
to revolving. With this type of planimeter 
it will be seen that the diameter of the 
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roller has nothing to do with the accuracy 
of the instrument. 


AREA OF RECTANGLES 


Referring to Fig. 2, let line F B repre- 
sent the tracing arm, F G A D the groove 
in which one end of the tracing arm slides, 
and A BC D the rectangle whose area is 
be found. The lower side of the rectangle 
has been taken as lying on the groove 
for the present in order to make the case 
more simple. It might be well, for the 
sake of any who may not have used a 
planimeter, to state briefly the method of 
using most of them. The tracing point is 
placed at any convenient point on the 
edge of the figure whose area is desired. 
It is quite customary to press the point 
hard enough into the paper to make an 
impression which will indicate when the 
entire outline has been traced. The re- 
cording disk or roller is then usually set 
at zero and the outline of the figure traced 
in a clockwise direction. When com- 
pletely around, as indicated by the drop- 
ping of the tracing point into the indenta- 
tion made at starting, the disk will have 
moved a certain distance along the rod 
and the graduations will show the area 
which this movement corresponds to. Let 
us follow this procedure with the rect- 
angle, starting at a point B and stopping 
at C. It will be evident that the roller 
will have traveled along the line 02’, while 
the mark o on the graduated scale (where 
the roller was started) will have traveled 
along the line 00’, which is parallel to 
the line B C. It is thus clear that the 
roller will have moved two graduations 
along the rod in tracing from B to C. 

In going from C to D the roller will 
move a certain distance, which does not 
count since there will be an equal and op- 
posite movement in going back from A 
to B. In going from D to A it will be 
seen that the roller will simply revolve 
on the rod and will not move along it, 
since the path of the roller is parallel to 
the line which is being traced. In going 
from A back to B the movement of the 
roller will be equal and in the opposite 
direction to what it was when going from 
C to D. To sum up, let us see what the 
final position of the roller is upon the rod. 
Going down one of the sides was just 
counteracted by going up the other. Across 
the bottom caused no movement of the 
roller, hence the only permanent or final 
movement along the rod was caused while 
going across the top, and is equal to 0’ 2’. 
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Now the following points may be noted, 

Angle © always equals angle ¢, therefore, 

: , s. 
snO=sin op = ~ 

Movement of roller along rod (reading) 
equals 

oo X sin ~=00 X sin OB. 

Since F B, the planimeter arm, is of a 
constant length, C, the hight of the rec- 
tangle equals 

C X sun 8, 
and the width of rectangle B C equals 00’. 

The area of the rectangle is equal to 
the hight times the width or, from the 
above, 

Area = C X sn 8 X 00.7 
This is the same as the movement of the 
roller multiplied by a constant C, hence 
to find the area of any rectangle having 
one side along the groove, it is only nec- 
essary to multiply the movement of the 
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roller, (in other words the reading) by a 
constant C. The method of determining 
the value of C will be given later. 

For the second case where the figure 
does not rest upon the groove, take the 
rectangle B C J] H, In tracing from B to 
C, as was found before, the movement of 
the roller will indicate the area of the 
large rectangle B C D A; the movement 
in going from C to J will be just counter- 
acted in going from H to B and hence 
need not be considered; in going from / 
to H the movement will correspond to 
the area of H | D A, but since tracing in 
the opposite direction from that while 
recording the area of the large rectangle, 
the area below the line J H will be sub- 
tracted, and hence the final or resultant 
reading will be the difference, or the area 
of B CTH, the figure traced. 


A ComMBINATION OF RECTANGLES AND 
TRREGULAR FIGURES 


By similar procedure, it may be shown 
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that the instrument is all right for a 
combination of rectangles having different 
dimensions, as in Fig. 3. If not perfectly 
clear to the reader, it may be well to trace 
the first rectangle, starting from A, and 
then, without lifting the tracing point, go 
over the second, noting that the line 
shown dotted will be retraced and since 
in the opposite direction the second time 
might just as well not have been con- 
sidered. By adding one rectangle at a 
time it will be clear that the instrument 
will properly indicate the area regardless 
of the number or size of the rectangles. 

In Fig. 4 the area of the rectangles 
shown is the same as that of the irregular 
figure. By making the rectangles narrower 
and narrower, it will be seen that their 
combined outline can be made as close 
as desired to the outline of the irregular 
figure, hence the planimeter works equally 
as well on any irregular figure as on 
rectangles. 


How ScALE 1s INDICATED 
To determine the constant C, previously 
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referred to, simply assume a_ rectangle 
whose hight is equal to the length of the 
tracing arm and whose base rests upon 
the groove. In tracing across the top 
(and thus indicating the entire area), it 
is evident that the tracing arm must 
stand at right angles to the groove, and 
hence the rod upon which the roller moves 
will be parallel with the groove. For this 
reason the roller will stand still and the 
rod simply slide in it, or in other words, 
the movement of the roller with respect 
to the rod will equal the width of the 
rectangle. Now the area of the rectangle 
is equal to the hight times the width, or, 
from above, the length of the tracing arm 
times the movement of the roller. Hence 
it is evident that the graduations upon 
the roller rod should be such that the dis- 
tance between any two fixed points or 
maiks should equal whatever that dis- 
tan ec represents divided by the length of 
the tracing arm. For instance, if the 
arni is 6 inches long, the distance on the 
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scale which represents 3 square inches 
must be % inch. 


VARIATIONS IN DESIGN 


The operation of this simple type of 
planimeter has probably been made clear 
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to the reader, but since it is seldom used 
in this form, let us consider the form 
shown in Fig. 5. Here it may be seen that 
the only radical difference is in the roller 
position, the axis being parallel with the 
center line of the tracing arm instead of at 
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right angles. Neither does it slide along 
the rod but rolls, the reading being shown 
on a scale which revolves with the roller. 
The edge of the roller is not sharp, as 
was true in the first case, and hence slips 
over the. paper when the movement is 








FIG. 6 


parallel with its shaft, but rolls when the 
movement is at right angles. A little 
thought will show that a point upon the 
circumference of the roller will move a 
distance corresponding to the sliding mo- 
tion of the roller in the first case. 
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By the same procedure as in finding 
the first constant, it will be evident that 
the circumference of the roller multiplied 
by the length of the tracing arm, must 
equal the area indicated by one complete 
revolution of the roller. 

As the next step, consider the form 
shown in Fig. 6. The only material dif- 
ference between this and the style shown 
in Fig. 5, is that the one end of the 
tracing arm follows an arc of a circle 
instead of the groove or straight line. 
Going back to the Fig. 5 type, consider the 
groove as being divided into several short, 
straight sections, as shown in Fig. 7. 
Dotted lines separate the irregular figure 
into portions, each of which can be traced 
while only one corresponding straight 
groove is being used. Tracing the figure 
portion by portion and remembering that 
the dotted lines can be neglected on ac- 
count of being retraced, will show that 
the planimeter is correct regardless of 
the shape of the groove, the only essential 
being that the end of the tracing arm shall 
return over the same course it followed 








FIG. 8 


in going out. Thus it is plain that an arc 
can be used, and in many cases is more 
convenient than a groove. 

For use in determining the average 
hight of an indicator diagram, the groove 
type has this advantage. By placing the 
card with one end resting upon the line 
of the groove and with the atmospheric 
line at right angles to it, tracing can be 
started from a point at the farthest end 
from the groove. Set the scale at zero 
and, instead of reading the scale after 
having traced the diagram, simply -move 
the tracing point along a line parallel 
with the groove until the scale again reads 
zero. The distance necessary to bring 
the scale back to zero then indicates the 
average hight of the diagram and does 
away with the necessity of dividing the 
area of the diagram by the length, as must 
be done when using the instrument shown 
in Fig. 6. 

Fig. 8 illustrates a planimeter, the 
length of whose tracing arm can be varied 
so that the instrument may be made to 
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read directly in square centimeters, inches 
or feet. If, by means of the points shown, 
the length of the tracing arm is set equal 
to the length of an indicator card, the 
average pressure can be read directly 
when certain indicator springs are used. 
For instance, if the circumference of the 
roller is 2% inches and one complete 
revolution indicates 100, the reading would 
be correct for a 40-pound spring (100 + 
2% = 40). If an 80-pound or 160-pound 
spring has been used, it is easy to multiply 
the reading found by 2 or 4 as the case 
may be. 





Automatic Engine Lubrication 
with Gravity Feed 





By Romyn HitTcucock 





For various reasons, gravity feed in 
marine work has not hitherto proved en- 
tirely satisfactory. Although used to 
some extent, it does not feed with reg- 
ularity and requires considerable super- 
vision. Depending primarily for regu- 
larity of action on a constant level of oil 
in the supply tank, this condition has not 
been realized in practice. Furthermore, 
the distribution of oil to the different 
parts has been only approximately, or 
somewhat erratically, controlled by vari- 
ous forms of feed regulator. 

The Mille apparatus, invented and con- 
structed by M. Mille, one of the chief en- 
gineers in the service of the Compagnie 
Général Transatlantique, is particularly 
adapted to marine use, being practically 
unaffected by the rolling and pitching of 
a vessel. It has been in constant use on 
the French liner “La Lorraine” during 
the past two years, with such satisfactory 
results as to attract considerable atten- 
tion from engineers. The distribution of 
oil from a main supply tank is auto- 
matically maintained uniform for every 
part of an engine and subject to regula- 
tion for each part independently as may 
be desired. Thus, for momentary or 
longer demands the general supply may 
be instantly increased, as, for example, 
when the speed is increased beyond the 
normal rate. Or, the supply to any part 
of the engine may be temporarily or 
permanently changed by turning a milled 
head, without affecting the delivery to 
other parts. Changes in the viscosity of 
oil, resulting from temperature variations, 
lead to automatic adjustment of the rate 
of flow whereby proper feed continues. 
Or, when a different quality of oil is in- 
troduced a readjustment of the apparatus 
suffices to continue the lubrication regu- 
larly. 

The Mille apparatus is based upon the 
principle that the rate of delivery of a 
siphon varies with the hight of level of 
the liquid above the opening of the short 
arm. This relation is maintained con- 
stant for any desired rate of flow by 
mounting the siphon on a float in the 
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main oil supply tank, with means to 
change the vertical adjustment to increase 
or lessen the rate of flow. Obviously the 
rate of delivery is irrespective of the 
level of the oil in the tank. The actual 
rate of delivery, however, is not deter- 
mined by the size of the siphon tube, but 
the outflow from the tube is controlled 
by interchangeable terminal caps or plugs 
having specially bored openings of suit- 
able diameter, which are screwed on to 
the long end of the siphon. It is most 
important that these caps should be prop- 
erly designed and bored, but when so 
constructed they insure a free and regu- 
lar flow of oil. Thus the supply of oil 


from the feed tank is hydrostatically reg- 
ulated. 
On the “La Lorraine” the main supply 





FIG. I. 


tank is shown in Fig. 2 and in section and 
plan in Fig. 4. The tank A may have 
one or more floats B which have free 
vertical movement along guides C, as best 
seen in the plan. The tube D is attached 
to the float and moves easily through the 
fitting E, opening into a glass tube F which 
is protected by the metal sight tube G. 
At the top are adjusting screws, the milled 
head H serving to raise and lower the 
siphon by means of screw threads on the 
tube J, which is connected to the siphon J 
at the junction K. The short arm of the 
siphon is graduated above the float and 
an index shows how much it is raised or 
depressed. The open end is protected by 
the strainer L. The long arm of the 
siphon terminates in one of the inter- 
changeable caps M. These caps are num- 
bered to indicate their specific rates of 
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delivery. The tube G is provided with 
a two-way cock N, whereby oil in the tube 
F may be directed either through the con- 
nection 0 directly to the principal distribut- 
ing apparatus, or it may be drawn into a 
measuring glass through the spout P, to 
determine the actual rate of delivery. The 
glass tube F is also provided with gradua- 
tions whereby, by closing the cock N for 
one minute, the hight of the oil accumu- 
lating in the tube idnicates on the scale the 
quantity delivered by the siphon in one 
hour. An air tube extends from Q to 
the top of the tank. 

On the other side of the float is a de- 
vice termed the valve of increase, R, gov- 
erned by the graduated head S, the ob- 
ject of which is to supply an additional 
quantity of oil to the siphon when it is 





GENERAL VIEW OF INSTALLATION 


desired temporarily to increase the rate 
of flow. Other arrangements about the 
tank need not be particularly described. 
Considerable variations of temperature 
may be prevented by the use of’a steam 
coil T. The tank is filled either through 
U or V, and the cover W permits of the 
easy removal of the float and of the wire- 
gauze cylinder X which is covered with 
flannel. 

The distributor is an important fea- 
ture of the apparatus, since upon this de- 
pends the adjustment of the supply to 
the different parts, the constancy of feed 
being insured by the automatic regulative 
action of the siphon of the supply tank 
The distributor is shown in Fig. 3, as in 
stalled on the “Lorraine,” and in detai! 
in Fig. 5. It consists of two body cham 
bers A with covers B bolted down, where 
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by the chambers are completely sealed 
except for the air tubes C which are open 
above. The glass tube D of large diam- 
eter is protected by the metal tube E 
which is secured to the flange F, while 
the cover G carries a gauze cylinder H. 





FIG. 2. MAIN OIL TANK 
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branches terminating in the closed troughs 
M. The siphons may be opened and closed 
by means of valves N. When the ap- 
paratus is first charged, air is allowed to 
escape through the plug openings O. 

As in the case of the main feed siphon, 
the specific rate of delivery of oil to dif- 
ferent parts of the engine is determined 
by delivery plugs, or caps, with def- 
initely determined openings. The de- 
livery tubes P are screw-threaded to re- 
ceive the bored caps Q. From these the 
oil is carried to the different parts, as 
shown in Figs. 1 and 3. At the lower 
part of Fig. 3 are shown the remaining 
parts of the apparatus formerly used, 
with needle-valve regulators. In some 
cases the oil passes to secondary dis- 
tributors which are of virtually the same 
construction as the primary apparatus. 

In practice the level of the oil in the 
distributor may not be quite constant; 
but changes of level, due to variations 
in temperature, viscosity of oil, etc., are 
self-corrective. In further explanation of 
the practical working of the apparatus, 





FIG. 3. PRINCIPAL DISTRIBUTOR 


The oil from the float siphon is received 
through the cock J and enters the cham- 
bers A through the tube D. 

From the distributor to each part of 
the engine the rate of delivery of oil is 
regulated by siphons fixed in position, 
one leading from each chamber, the prin- 
ciple of action here being that the de- 
livery of a siphon is uniform at constant 
temperature, when the level of the liquid 
is constant. Since the flow of the feed 
tank siphon is constant, and at a rate pre- 
determined to exactly correspond to the 
total oil consumption, it is obvious that 
the condition of constant level in the dis- 
tr‘butor is maintained. The two siphons 
/ are attached to the covers K, their 
short arms plunging into the oil and be- 
iny inclosed within strainers L, the long 


the proportions of the regulating plugs 
or caps should be considered, and the pos- 
sible range of adjustments. 

Consider first the float siphon. The 
series of delivery plugs provided is num- 
bered 1 to 10, and corresponds to the de- 
livery of 1 to 10 kilograms of oil an hour. 
Now the rate of delivery of the siphon 
may be changed, at constant temperature, 
in the ratio of I to 2, while the head of 
the valve of increase, S in Fig. 4, is so 
graduated that each division corresponds 
to a known rate of feed. By these two 
adjustments the rate of delivery can be 
made to meet any conditions, and the 
actual rate may be determined by either 
of the two methods already described. 
On the “Lorraine” the temperature re- 
mains practically constant at 40 degrees 
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Centigrade and the heating coil is not 
much used, except at the time of filling 
the tank. 

The delivery plugs of the distributor 
are numbered I to 22 for each terminal. 
These correspond to deliveries of 25, 50, 
75, 100, 150, 200 and up to 1000 grams an 
hour. If the total quantity of oil re- 
quired for the engine at normal speed is 
known, the float siphon is adjusted to de- 
liver that amount. The different dis- 
tribution plugs being chosen properly to 
feed the various parts, it is only neces- 
sary to add together the amounts de- 
livered by all the plugs, as shown by the 
numbers stamped upon them, to know the 
necessary delivery of the float siphon. 
The required rate of flow may then be 
obtained by actual measure of the rate 
of delivery of the float siphon in the 
manner indicated. 

Some may be inclined to ask whether 
in practice the desired regularity can be 
attained. Experience has shown that the 
apparatus really does meet with the re- 
quirements of practical service. The nor- 
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FIG. 4. PLAN AND VERTICAL SECTION OF 
MAIN SUPPLY TANK 


mal level of oil in the distributor at the 
mean temperature of the engine room, 30 
degrees Centigrade, corresponding to the 
rate of delivery indicated by the num- 
bers on the plugs, is about the middle 
of the tube D in Fig. 5. The delivery 
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of the plugs varies at constant tempera- 
ture in the relation of I to 3, according 
to whether the oil level is at the bottom 
or top of the tube. Such wide latitude 
of variation permits all exigencies to be 
met, not only such as changes of speed, or 
of quality of oil, but of abnormal func- 
tioning of parts. 

The fact is that the level of the oil 
in the distributor automatically changes 
according to the viscosity of the oil and 
differences of temperature, for, the feed 
being uniform, if the temperature in the 
distributor rises, whereby the viscosity of 
the oil decreases, the oil flows away 
more freely through the regulating plugs. 
consequently the level in tube D is low- 
ered until a point is reached at which the 
decrease in head corrects the excessive 
rate of flow; so also with reversed condi- 
tions. 

Charging of the apparatus in the first 
place is a simple operation, after which 
it is always ready for use. In starting give 
a turn, if necessary, to the plugs Q in Fig. 
5, open the oil cock J and valves N. The 
plugs Q would be closed only for a pro- 
longed stop. The general lubrication may 
be increased at any time, as at starting, 
without disturbing the adjustments at the 
distributor, by any means that will raise 
the level of the oil in the distributor. 
This may be done by turning the milled 
head H, in Fig. 4, thus lowering the float 
siphon, or by opening the valve of in- 
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siderable economy in the consumption of 
oil has been commercially shown. On the 
“Lorraine” the chief engineer has made 
systematic records of the Mille apparatus 
in comparison with the method: hereto- 
fore used, and the saving of oil during 
a round trip of about fourteen days was 
505.8 kilograms, or approximately 12 per 
cent. of the total oil used. This compari- 
son was made with a most efficient com- 
petitive apparatus, and it is said that the 
actual saving will ordinarily vary between 
15 and 30 per cent. in oil consumption 
alone, while the service of supervision is 
materially decreased, owing to the cen- 
tralized and easily managed control of the 
rate of delivery. 

This apparatus is protected by patents 


in a number of foreign countries and in 


the United States. 





Diameter of Steam Headers 





By Franz J. DENK 





The table on page 397 gives the size 
of steam headers for horsepowers ranging 
from 100 to 10,000, for velocities from 
4000 to 8000 feet per minute and for boiler 
pressures from 125 to 300 pounds per 
square inch. Usually the velocity of sat- 
urated steam is not higher than 6000 feet 
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crease R. When the engine is running 
regularly the siphon is returned to the 
normal position or the valve of increase 
closed. When the speed of running is 
increased the same procedure follows, 
and the proportionate feed to the differ- 
ent parts is not thereby changed. 

The most important feature of the sys- 
tem is that it permits the -delivery 
of the quantities of oil required by the 
different parts in a perfectly regular man- 
ner under all conditions of working. Con- 
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DISTRIBUTOR IN PLAN AND ELEVATION 


per minute for reciprocating engines, but 
when the steam has a steady flow through 
the line, as in the case of a turbine, or 
when used for boiling or heating purposes, 
as in a rubber factory, the velocity of the 
steam may be increased considerably and 
become as high as 8000 feet per minute. 
This is the reason that in the accompany- 
ing table steam velocities of 7000 and 
8000 feet per minute are taken into con- 
sideration. 

The computation of the size of the 


is necessary 
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steam headers is based on the following 
reasoning : 

As the largest boilers made are rarely 
over 750 horsepower, a battery of boilers 
to develop any greater 
amount. Smaller pipes lead from each 
boiler into one main header, and in com- 
puting the sizes of these headers the 
friction of the steam upon the sides of the 
pipe must be considered; therefore the 
diameters of the headers given in the table 
are smaller than they would be, when the 
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DETERMINING INSIDE DIAMETER 


computation is based on equal areas. As 
a unit a boiler developing 600 horsepower 
is taken. 

In the Babcock & Wilcox book “Steam” 
it is stated on page 101, that the ratio of 
flow under similar conditions is found by 
dividing some power of the diameter by 
the diameter increased by a constant, or 

da* 
Co —.. 
V d+ 3.6 
This gives the formula, 
for the actual inside diameter of the steam 





header. The value of C is, 
a3 V 
St x ’ 
V7 d, + 3.6 Vy, 
where 
d,= Actual inside diameter of the 


boiler branch in inches, 
V;= Volume of steam delivered by 
one boiler, 
V =Volume of steam delivered by 
the set of boilers. 
Suppose there are 12 boilers developing 
600 horsepower each, with steam of 125 
pounds pressure and 6000 feet velocity. 
The size of one boiler branch does not 
need to be more than 6 inches. Therefore 


d, = 6.06 


12V, 
Vy 





tom = I 
. 2x 


8 
C= a X 12 = 858.861 
V 9.66 
Substituting this value for C in the equa- 
tion gives, 
d* = 858.861 4/ d + 3.6 
or 


d* — 858.861 4d + 3.6 =o. 
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Substituting « for d and considering the 
whole equation to be a function of 2, 
we haye when f (+) = y. 

x* — 858.861 / x + 3.6 = f(x) my. 


Assuming different values for # and 
figuring out y, a curve can be plotted as 


shown in the accompanying sketch. 
s= vy = + 302.25 
*= 15.5 y = — 29.347 
#* c= 15 y = — 316.69 

The value of for which y will equal 


zero, is the inside diameter of the header. 
In the present case = I5 y's d. 
The next higher commercial size of pipe 
is 16 inches inside diameter, which is 
shown in the table. 

Up to and including 800 horsepower the 
table may be used to determine the size 
of the boiler branch necessary to convey 
steam of a given velocity, pressure and 





horsepower. The diameter of these 
branches is figured with the following 
formula: 
A — 2 _, 828 x HP. x f 
V J 
where 


A = Area of pipe in square inches, 

QO = Quantity of steam, 

f = Volume of one pound of steam at 
boiler pressure in cubic feet, 

V = Velocity of steam in feet per 
minute, 

H. P.= Evaporation of 34% pounds of 
water from and at 212 degrees 
Fahrenheit per hour. 

It should always be kept in mind that 
the table gives the smallest size of steam 
headers, sizes just large enough to carry 
steam with the specified properties. It 
is left to the judgment of the designing 
engineer to increase this diameter, if nec- 
essary, that the header shall 
be used as a receiver. 

Example—What is the diameter of a 
live-steam header which to convey 
steam from a set of boilers developing 
6000 horsepower at 125 pounds gage pres- 
sure, velocity of steam 6000 feet per min- 
ute? 

Locate the column headed by 6000 
horsepower; then follow the horizontal 
line opposite 125 pounds pressure at 6000 
feet velocity to the column under 6000 
horsepower and find 16 inches, the size 
of the steam header. 

Assuming 10 boilers at 600 horsepower 


is, in case 


has 


each, the table shows at the same time, 
proceeding as above, that the diameter 
of each boiler branch does not need to 
be more than 6 inches. 

Generally boilermakers furnish larger 
outlets on the boilers than necessary (in 
this case 10 inches), but this does not 
affect the size of the header, which is 
figured for the actual size necessary, as 


in a pipe with a diameter larger than nec- 
essary the velocity of the steam is low. 
After entering the properly sized header, 
the steam will flow with its specified 
velocity. 
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Fig. 1 illustrates one of the best sight- 
feed single-connection lubricators in use 
at the present time. A small brass pipe 
is connected into the main outlet just 
above the steam-chest cover, then curves 
upward, where a union is provided, after 
which a still smaller pipe in the form 
of a graceful right-angle bend supplies 
a connection into the vertical condenser 
containing a head of water for floating 
oil through the sight-feed glass into the 
steam chest. The union in this case is 
made by inserting a small pipe into a 
larger one as shown, then a stuffing-box 
nut filled with suitable packing is screwed 
onto the larger pipe, the same as if it 
were on a valve stem. The only trouble 
with such unions, as they are furnished 
for this service, is that the smaller pipe 
is too short, hence the piping is never 
straight at this point, because one part 
does not enter the other far enough to se 
cure a stiff joint. 

Single-connection lubricators when 
placed on pumps as illustrated are not al- 
ways satisfactory in appearance for the 
following reasons: Pressure in the steam 


chest varies greatly, and as these varia- 
tions are communicated directly to the oil, 
the drops feed irregularly and frequently 
stick to the glass. 


Water is sucked out 


] 

















FIG. 2 


of the condenser, air collects in the high- 
est part of the piping and oil fills the 
sight-feed glass. A remedy for the three 
latter objectionable features is secured by 
shutting all valves on the lubricator be- 
fore the throttle valve is closed, when 
the pump is to be shut down, and by not 
starting the lubricator until after the pump 
is in full operation again. 

Another objection to this arrangement 


WwW. 
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is that the lubricator is heated to a high 
temperature by radiation from the steam- 
chest cover and other parts. While this 
may do no special harm to the machinery, 
still it results in burned fingers and 
blistered hands, unless special care is 
taken to prevent it. As a general rule, 
it is necessary to tighten the filling plug 
of a lubricator so located with a small 
wrench, after the body is filled with oil, 
to prevent leakage, but when the same 


























lubricator is placed where there is* less 
heat, the plug may be easily tightened by 
hand. When a few drops of oil escape 
from a lubricator located as shown in Fig. 
1 and fall on the steam-chest cover, they 
boil like molasses, which is another un- 
pleasant feature. 

Fig. 2 illustrates, the lubricator shown 
in Fig. 1 after it had been changed by a 
very simple process to require two connec- 
tions instead of one. The curved pipe 
which formerly supplied steam .to be 
changed to water in the condenser was 
removed and the bottom hole plugged by 
driving a piece of brass rod into it. A 
straight horizontal pipe now connects the 
main steam pipe and the condenser, and 
no other changes were made in the lubri- 
cator. The main steam pipe is now fitted 
with a tee instead of an ell, in order to 
receive a nipple with an ell to support the 
lubricator and convey oil into the swiftly 
flowing steam. 

The advantages of this arrangement are 
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as follows: It is much more convenient 
to remove the filling plug before the 
body is filled with oil, also to replace it 
after filling, because there is one less pipe 
in the way. When this plug is screwed 
on by hand it makes a tight joint, because 
the whole device remains cooler, or, in 
other words, there is less variation in 
the temperature. If a few drops of oil 
escape, they will fall on the cold founda- 
tion, and are easily wiped off, leaving the 
steam-chest cover neat and clean. 

In this case all outlets of the tee are 
of equal size, therefore the horizontal nip- 
ple and the ell which supports the lubri- 
cator are as large as the steam pipe. A 
bushing is used in the ell to provide a 
suitable connection at this point. The 
condenser connection is made by tapping 
a hole into the steam pipe, without using 
a tee. 

Fig. 3 shows improvements over the 
preceding illustrations as follows: A re- 
ducing tee is used in the steam pipe, thus 
affording a smaller outlet to attach the 
horizontal nipple through which oil is 
delivered into the main pipe. A reducing 
ell is put on the end of this nipple into 
which the lubricator is screwed without 
a bushing. This is desirable because the 
use of a bushing in an ell usually results 
in the production of an angle in the piping 
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FIG. 3 
i : “ ¥ 
that is either more or less than go degrees, 
hence is not satisfactory. This is due to 
imperfect workmanship on the threads of 
bushings. 

The condenser connection is attached 
to the steam pipe by means of a tee with 
a small outlet, thus holding by about three 
times as many threads as when it was 
tapped directly into the pipe. 

The result of my experience is that a! 
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though a force-feed oil pump is easier 
to fill than a lubricator, the latter gives 
better service when lubricating the steam 
cylinders of a duplex pump. While much 
water is used, the oil pump feeds satis- 
factorily, but when only a small quan- 
tity is required, giving the slide valves 
a slow motion, they do not get enough 
oil to lubricate them properly, hence they 
grate on their seats, and do not move 
easily. The rate of feed from a lubricator 
is not determined by the speed of the 
pump, hence when it runs slowly it re- 
ceives practically the same amount of oil, 
and it is needed as badly then as when the 
speed is much greater. 

The preceding illustrations show lubri- 
cators attached below the throttle valve, 
but in Fig. 4 oil is delivered into the 
steam pipe above this valve, hence its in- 
ternal parts are thoroughly lubricated. 
All openings in the tee used are the same 
size. Two bushings are used to reduce 
the side outlet to a suitable size, the 


FIG, 4 


natural result of which is that the lubri- 
cator does not stand plumb, owing to 
the fact that the inside and outside threads 
are not parallel. Of course the liability 
of securing an unsatisfactory job is 
doubled by using two bushings instead of 
one, it presents an inferior appearance, 
and there are more joints to make and 
keep tight than are required when a 
reducing tee with a side outlet for %4-inch 
pipe is used. As a general rule it is not 
dificult to secure such a tee, hence there 
is no good reason why it should not be 
used. 

The curved condenser pipe is intended 
to be artistic, but if straight it would real- 
ly appear to much better advantage. 
Fig. 5 illustrates a single-connection 
tbricator which can be attached to a 
‘rizontal steam pipe with little trouble. 

will work well in some cases, but in 
ethers the sight-feed glass will fill with 
| and the whole operation prove unsat- 
‘factory for this service. 
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Fig. 6 shows a much better arrangement, 
as there are two connections which are 
entirely separate, with practically the same 
lubricator. In both of these cases there 
ought to be a valve in the main connec- 
tion to shut off the lubricator at pleasure, 
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FIG. 6 


but its presence renders the connection 
long and unsightly. Fig. 6 shows a pet 
cock at the highest point. When air 
collects in this pipe and prevents opera- 
tion, it is very convenient to open this 
pet cock, let the air escape and allow 
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steam to come in and condense to operate 
the hydrostatic feature. 

Fig. 7 illustrates the internal parts of an 
ordinary lubricator. When all of the oil 
is floated out, the valves A,B and C are 
closed, the pet cock B is opened to let 
water escape, and the filling plug E is 
taken out to admit air. It is a good idea 
to hang a tin pail on D to catch the water, 
but some engineers simply open the pet 
cock and let all the water and whatever oil 
may be left run out on the engine-room 
floor, which is positive proof that their 
education along neat and clean lines has 
been sadly neglected. 

Having closed D, oil is poured in at E 
until the body is practically full, when the 
filling plug is replaced, then C is opened 
and as there is a small space in the body 
that is not full of oil, water comes down 
from the condenser and fills it, after which 
B and A are opened in the order named, 
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FIG. 7 


and the lubricator is soon at work again, 
without disturbing the condition of the 
sight-feed glass. Why do we frequently 
find the sight-feed glass on a lubricator 
filled with oil and dirty water immediately 
after the body has been filled? Simply 
because the aforementioned plan is not 
carried out in detail. For illustration, 
engineers frequently open A as soon as 
they have filled the lubricator, and then 
open B, consequently the oil and water are 
forced backward, in the opposite direction 
from that indicated by the arrows, all pure 
water goes out of the sight-feed glass, 
and it is filled with a mixture that is far 
from transparent. If the lubricator is 
completely filled with oil, either valve 
may be opened first without annoying re- 
sults, but if not (which is frequently the 
case), it makes a difference, as explained. 

Fig. 8 illustrates a lubricator, the de- 
sign of which is very simple and easily 
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understood. Condensed steam is fed into 
the bottom of the body and as oil is 
lighter than water, it rises to the surface, 
gees out through the small pipe containing 
a double bend, rises through the sight- 
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feed glass and is delivered to the center 
of the main steam pipe, where it is quic 
atomized, saturates the steam and lubri- 
cates all internal parts. When oil is poured 
into this lubricator it goes directly into 
the body, hence if it is very thick in cold 
weather, it can be handled without incon- 
venience. 

However, when an oil becomes thick 
under these conditions, it may not be 
proof of superior lubricating qualities, but 
only show that its cold test is not very 
low. Another oil that does not become 
so thick may be more suitable for severe 
conditions. The claim has been advanced, 
and is apparently still believed in some 
quarters, that it is not more difficult to 
lubricate one engine than another, as they 
are all alike in this respect, but this is 
not true, because all are not built from 
the same plan, hence an oil that is ex- 
cellent for one may be of little value for 
another. 

The following incident illustrates this 
point: The valves of a certain Corliss 
engine were not thoroughly lubricated, al- 
though one of the best brands of cylinder 
oil in the market was supplied by a good 
sight-feed lubricator. Investigation of the 
matter showed that this engine used steam 
at about 70 pounds pressure without super- 
heat. A very heavy brand of mineral oil 
was used in the steam chest and cylinder, 
hence it was not atomized, but went into 
the steam pipe and came out of the ex- 
haust pipe without doing the work for 
which it was purchased. Instead of spread- 
ing under the valves it was probably 
pushed before them without cleaving to 
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the polished seats and thus keeping the 
two metal surfaces apart. An old-fash- 
ioned engineer once described the process 
of lubrication by saying that when a good 
oil is used in a suitable place, it supplies 
thousands of very small round balls, 
which operate in a similar manner to 
the modern ball bearing. When the oil is 
fresh and in good order, these balls are 
perfectly round, but they wear out of 
proper shape as the oil is used many times 
over, until finally they become too flat 
to roll properly, and then the oil is worn 
out and ought to be thrown away. 

Fig. 9 illustrates a sight-feed lubricator 
of unique design, but it proves very simple 
and easily understood in practice. Water 
resulting from the condensation of steam 
comes from the highest connection to the 
steam pipe, and passes through the curved 




















FIG. 9 


tube directly into the lower part of the 
body of the lubricator, entering the right- 
hand connection. It floats oil out through 
the sight-feed glass and thence by way of 
the curved tube into the steam pipe, as 
indicated by arrows. When the lubricator 
is to be refilled, water which has accumu- 
lated is drawn off through the lower left- 
hand connection. 

Fig. 1o illustrates another lubricator 
that is devoid of all complication. Water 
coming down through the left-hand pipe 
is delivered directly into the body, where 
it displaces an equal quantity of oil, which 
passes up through the sight feed, and 
thence by the right-hand pipe into the 
steam pipe. 

This sight feed is not a glass tube filled 
with water in some cases, or with gly- 
cerin in others, in order to give small 
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drops and keep the glass clean, but is a 
glass disk set directly in front of the 
oil tube. Behind this tube a brass nickel- 
plated surface forms a bright background, 
hence when a drop of oil is formed on 
the sight feed and then slowly passes be- 
tween the glass disk and this bright sur- 
face, it can be seen plainly, and the rate of 
feed adjusted to meet existing conditions. 
The first manufacturer who advertised 
this style of sight feed extensively claimed 
that the rate of delivery could be deter- 
mined at a distance of 50 feet. This is not 
impossible, but the background must be 
bright and clean, the oil a dark color to 
afford a suitable contrast, and the whole 
device located in a light place to make this 
possible. 

One reason why this kind of sight feed 
was never popular among engineers was 
because the lubricators to which it was 
attached (or at least a large majority of 
them) were not fitted with a gage glass 
to indicate the quantity of oil left in the 
body, therefore whenever a lubricator was 
mentioned which was known to have this 
kind of a sight feed, it was not expected 
to have a gage glass, thus forming two 
objections to it. Of course a gage glass 
would be supplied at extra cost, if ordered, 
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FIG. 10 


but this formed an objection in the esti- 
mation of the steam-plant owner, hence it 
was satisfactory to neither party inter- 
ested. Every lubricator should be fitted 
with a gage glass, thus putting them all 
on an equal basis so far as this point is 
concerned. 

As a general rule, both connections for 
a lubricator should be made above the 
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throttle valve in order to secure equai 
pressure on all parts, but there may be 
special conditions which make it more 
convenient to connect one above and the 
other below it. It is possible to do this 
with almost every kind of a lubricator, 
but if not specially designed for this ser- 
vice they are a constant source of care 
and attention, for if the throttle valve is 
closed before the oil feed is shut off, 
full pressure will act on the condenser, 
and there will be little or no pressure on 
the delivery pipe. The effect of this de- 
pends on the conditions existing before 
the throttle valve was closed. If an auto- 
matic engine is used, the pressure will be 
the same on both connections, and the 
oil-feed valte will be set with a compara- 
tively large opening, consequently when 


the throttle valve is closed, the differ- 
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FIG. Il 


ence in pressure on the two connections 
will be great, hence the lubricator will be 
mptied in a few seconds, and while the 
oil goes.into the engine it is practically 
wasted because it cannot be used to good 
dvantage. 
If a throttling engine is used and the 
elivery connection is made above the 
vernor, the aforementioned results may 
‘ expected, but if oil is delivered below 
1e governor and the engine carries‘a light 


ad, there will be much difference in 
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pressure on the two connections while the 
engine is running, therefore the oil-feed 
valve will be given only a small opening. 
Closing the throttle valve now only slight- 
ly increases the difference in pressure, 
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FIG. 12 


consequently the oil feed is increased to a 
limited extent, but not so much as in the 
preceding case. The same results will 
be secured in the case of a direct-acting 
steam pump. 

Fig. 11 illustrates a lubricator designed 
for this service in which the delivery pipe 
is fitted with a reducing nozzle that pre- 
vents too rapid discharge of oil when the 
throttle valve is closed. 

Fig. 12 illustrates a device that was de- 
signed to prevent waste of oil by shutting 
off the feed automatically when the throt- 
tle valve is closed.. The highest connec- 
tion into the steam pipe is for the pur- 
pose of supplying steam to the condenser 
in the usual way. When this is turned 
into water it is delivered directly into the 
lower part of the lubricator, and every 


drop so delivered displaces a drop of 
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oil, which is floated out through a sight 
feed directly above the body. Passing 
through the upper bent pipe which pitches 
toward the steam pipe, the oil is delivered 
into the current of steam. Another bent 
pipe is attached to the oil-feed pipe at A, 
the other end of which is tapped into the 
throttle valve on the delivery side of the 
disk, as illustrated by the dotted lines. 
As long as the throttle valve is open, 
pressure is on all pipes shown, and the 
lubricator delivers oil in the usual way, 
but as soon as the throttle valve is closed, 
all the smalt 
pipe and pressure in the lubricator closes 
a check valve at A and automatically shuts 
off the oil feed. When the throttle valve 
is Opened again, the oil feeds as before, 
because the equilibrium of pressure is re 
stored. 


pressure is removed from 





Characteristics of Bituminous Coals 


and Low Grade Fuels 





By C. M. Ripley 


The exact definition of boiler efficiency 
is the ratio between the amount of heat 
transmitted the water and the total 
amount of heat in the coal. The ratio be 
tween any two quantities is simply the 
first divided by the second. For instance, 
the ratio two and four is two 
divided by four, or one-half. 


to 


between 


Since some heat is always wasted up 
the chimney and by radiation, it can easily 
be seen that the heat transmitted to the 
water will be less than the total amount 
of heat in the coal. Therefore, the first 
divided by the second will be a fraction, 
less than one, and when changed to per 
cent., by pointing off two decimal points, 
the boiler efficiency will appear: 60 per 
cent., 70 per cent., or whatever it may be. 

For example, where the boiler efficiency 
is 6624 per cent., the relations existing be- 
tween the heat given to the water and the 
total heat of the coal would be as fol- 
lows for one pound of bituminous coal: 
Total heat in coal, 14,500 B.t.u. (1); heat 
given to water, 9667 B.t.u. (2); heat 
wasted, 4833 B.t.u. (3). 

From the definition of boiler efficiency, 
it would be the ratio between No. 2 and 
No. 1. That is, the boiler efficiency would 
be No. 2 divided by No. 1, which equals 
23, or 0.666 or 6624 per cent. 

With this in mind let us examine the 
figures presented by W. E. Crane on 
page 60 in the July 13 issue of Power 
These figures of Mr. Crane were offered 
by him in a letter entitled “Fallacious 
Reasoning,” in which he questioned the ac- 
curacy of my article on page 983 in the 
June 1 issue of Power. 

In my original article I stated that the 
volatile matter (i.e., the “gassy” matter ) 
in bituminous coal amounts to from 30 to 
40 per cent., and that for this reason it is 
dificult to get more than from 60 to 45 
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per cent. boiler efficiency with bituminous 
coal, whiie with anthracite efficiencies 
of from 70 to 80 per cent. can be easily 
obtained, because the gases easily escape 
unconsumed up the stack. 

Mr. Crane wrote as follows: “In my 
work, anthracite egg showed an evapora- 
tion of water from and at 212 degrees of 
g.15 per pound of coal. Clearfield, spread 
even and the fire kept thin, evaporated 9.81 
pounds of water per pound of coal. Clear- 
field fired heavy and coked evaporated 
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10.03 pounds of water per pound of coal, 
and Georges creek 10.84 pounds.” 

By examining these figures we can find 
the relative efficiency of the boiler using 
the different kinds of fuel. Anthracite 
egg can be considered to have 12,000 B.t.u. 
per pound. If 12,000 B.t.u. will evaporate 
9.15 pounds of water, we see that it takes 
1311 B.t.u. to evaporate one pound of 
water when anthracite is used. Clearfield, 
however, may safely be said to contain 
14,500 B.t.u. per pound, and this fuel 
evaporated 9.81 pounds of water per pound 
of coal. Dividing the 14,500 by 9.81 we 
find that it takes 1478 B.t.u. from bitu- 
minous coal to do the same work (i.e., 
evaporate one pound of water) that 1311 
B.t.u. accomplished when anthracite was 
used. Thus it is seen that 167 more B.t.u. 
from bituminous were used than with an- 
thracite, or 13 per cent. more heat was 
required to do the same work. 

Another way of looking at it is as fol- 
lows: A pound of bituminous coal evap- 
orated 7.2 per cent. more water than a 
pound of anthracite. But a pound of bitu- 
minous contains 28 per cent. more heat 
than a pound of anthracite. These figures 
prove my statement of June 1, because 
evidently the anthracite shows the higher 
boiler efficiency—the bituminous requires 
28 per cent. more heat to do 7 per cent. 
more work. 


BiruM1iNous AND SEMIBITUMINOUS COAL 


Clearfield is not strictly a bituminous 
coal, it being classed as semibituminous. 
Authorities distinguish between these two 
as follows: Bituminous coal contains 30 
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to 42 per cent. volatile matter; semibitu- 
minous contains but 20 to 25 per cent. 
volatile matter. Clearfield falls within 
this latter class and hence a higher effi- 
ciency would be expected from the boiler 
than if it had been a strictly bituminous 
coal—the kind I referred to in my original 
article. 

When Mr. Crane fired the Clearfield 
heavy, and coked, it required 1364 B.t.u. 
to evaporate a pound of water; still show- 
ing a lower boiler efficiency than anthracite 
which only required 1311. When using 
Georges creek, Mr. Crane still used 1337 
B.t.u. from the bituminous to do the same 
work that 1311 from the anthracite ac- 
complished. 

While these other methods of firing 
which were given later in Mr. Crane’s 
letter do show a fairly close approach to 
the anthracite boiler efficiency, there are 
some points which should be borne in 
mind which may still farther favor the 
anthracite. These are as follows: 

(1) Conditions in the boilers and com- 
bustion chambers may havé been more 
favorable to the bituminous. 

(2) Mr. Crane does not state whether 
or not the fireboxes in which he coked 
the bituminous coal were especially con- 
structed with extended fronts. If this 
had been done it would have been possible 
to have consumed a larger portion of the 
volatile gases than would be possible in 
an ordinary firebox. 

(3) Anthracite egg may have been 
fired deep, or the firebox and combustion 
chamber may have been designed especial- 
ly for bituminous, which would hurt the 
record of the anthracite in that particular 
boiler. 

The following table shows how the in. 
crease in volatile matter in a fuel will 
lower the amount of water evaporated. 
The figures in ‘the left-hand column repre- 
sent the amount of fixed carbon, and as 
the carbon decreases the amount of vola- 
tile matter increases. Volatile matter = 
too per cent. — fixed carbon (approxi- 
mately) : 








TABLE NO. 1. (nom KENT.) 











Equivaient 
Per Cent. of Heating Value | Water Evap- 
Fixed Carbon inj in B.t.u. per orated per 
Coal, Dry and Pound of Pound 
Free from Ash. | Combustible. | Combustible. 
100 14,500 | 15.00 
97 14,760 15.28 
94 15,120 15.65 
90 15,486 16.03 
87 i 15,660 16.21 
80 15,8406 16.40 
72 15,660 16.21 
68 15,480 16.03 
63 15,120 15.65 
60 14,580 15 
57 14,040 14.53 
54 13,320 13.79 
51 12,600 | 13.04 
50 12,240 12.67 


{ 





It will be noted from a study of Table 1 
that the evaporation drops off quickly 
when the fixed carbon in the coal-is less 
than 60 per cent. The volatile matter 
when equal to about 20 per cent. shows 
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itself to be somewhat helpful in the evap- 
oration, but becomes a detriment as its 
proportion becomes too large. 

The following table is made up to cover 
the relation between the percentage of 
fixed carbon in coal and the evaporation, 
boiler efficiency and chimney and other 
losses: 








TABLE NO. 2. (From KEnrT.) 





| 

Fixed carbon ratio 97 /|80 68 | 60 |54 50 

Evaporation per| 
pound coimbus- 


ee 12.2|/62.5) 11 | 10 | 8.3] 7 
Boiler efficiency..|80 {76 69 | 66 |60 55 
Loss of chimney, 

radiation, — im-| 

pertect combus-} 

















tion, etc....... |20 24 31 | 34 |40 45 





It is instructive as well as interesting 
to note that the chimney and other losses 
are almost equal in percentage to the per- 
centage of volatile matter in the fuel. Also 
that the boiler efficiency almost equals the 
fixed-carbon ratio. 

The foregoing should remind everyone 
of the necessity of expert service in set- 
ting the boiler and specifying the amount 
and arrangement of the grates. The ex- 
tended-front firebox is very valuable in 
burning bituminous coals and is sometimes 
called a gas producer. The volatile matter 
leaves bituminous coal rapidly the first 
few seconds after firing. Therefore the 
greater distance these gases have to pass 
over the fires, the more chance of perfect 
combustion. To my knowledge, even with 
the specially constructed furnace, bitu- 
minous coal has never been able to give 


100 


Volatile Matter Ratio or 100%- Fixed Carbon Ratio. 
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Per cent. Stack Losses, etc, 
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VERSUS PER CENT. OF STACK LOSSES, ETC. 


as high a boiler efficiency as anthracite 
properly fired, although it approaches it 
closely. 


Oxtp MeEtHOops UNDESIRABLE 


It is my belief that the old way of 
figuring boiler performance is misleading, 
and for more than one reason: 

(1) “Pounds of water evaporated” is 
definite, but “per pound of coal” means 
very little. 
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(2) A pound of coal may contain from 
ooo to 15,000 B.t.u.—a variation of over 
100 per cent. 

(3) <A pound of coal may cost from 
0.03 of a cent to 0.4 of a cent, depending 
upon the greatly varying price of coal. A 
variation such as this should in some 
way be accounted for in reckoning a boil- 
er’s performance. 

By using the old style of reckoning one 
engineer could be evaporating as many 
pounds of water per pound of coal as his 
neighbor with the same-sized plant and 
yet the annual coal bill in one plant could 
be from 30 to-50 per cent. larger than in 
the other. I have in mind in New York 
City a striking example: 

One building on Park avenue is buying 
a fuel for $2.20 a ton which has 12,000 
B.t.u. per pound. A building across the 
street is paying $4.10 a ton for coal which 
has also 12,000 B.t.u. per pound. Thus 
the first building gets 11,000,000 B.t.u. for 
$1 while the second building only gets 
about 6,000,000 B.t.u. for the same price. 
Here is a variation in plant efficiency 
which would not be discovered by the old 
method of “pounds of water per pound 
of coal.” 


New Unit SUGGESTED 


Percival Robert Moses, a consulting 
engineer of New York City, has for some 
years judged the efficiency of a power 
plant on the following basis: How many 
pounds of water are evaporated for $1? 

It will be seen that this original method 
includes not only a proper reckoning of 
boiler efficiency, but also includes the num- 
ber of B.t.u. per pound of coal and also 
the cost of fuel. Mr. Moses in an inter- 
view with the writer stated recently that 
the work of the United States Geological 
Survey in calling attention to the great 
possibilities of low-grade fuel, would be 
likely to result in a more general accept- 
ance of the new unit: “Pounds of water 
evaporated for $1.” 

The Geologival Survey in its latest re- 
port made public the conclusion that 
the most economical coal to buy is the 
cheapest, if grates and draft are properly 
designed. The office with which the writer 
is connected has been working along these 
lines in New York City for many years. 
A surprising amount of opposition is met 
by owners and engineers who claim that 
the old rule that “the best is none too 
zood” should apply in the purchase of fuel: 
It is just as unreasonable to pay $4.10 
| ton for coal when $2.20 coal would be 
vood enough, as it would be to put tires 
of aluminum on a wagon or golden horse- 

i0es on a horse. As an iron horseshoe 

not only cheaper but better than one of 

Id, so also is low-grade fuel not only 

eaper per ton but better in the long run 

om the standpoint of economy. 

The engineers who are responsible for 

e economical operation of their plants 

ld do well to recommend the employ 
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ment of some reputable consulting engi- 
neering office and learn what savings 
could be effected in their plant by low- 
grade fuel, and what changes, if any, are 
necessary in grate surface, type of grates, 
draft, combustion chamber, method of 
firing, cleaning fires, etc. The engineer of 
today who is uptodate and even ahead of 
the times is the one who is sought for 
the position of big responsibilities. 





_— 


Danger of Incompetent Boiler 
Inspection 





A sad illustration of the danger of boil- 
er owners neglecting to employ suitable 
competent persons to examine their boilers 
is afforded by the comments of the Board 
of Trade commissioners in their judgment 
at a formal inquiry respecting the bursting 
of a traction-engine boiler that occurred 
at Canterbury on November 2 last, and 
killed the son of the owner. The boiler 
burst in consequence of the defective con- 
dition of the firebox, which could have 
been discovered if the boiler had been in- 
spected by a properly qualified person. Un- 
fortunately, the owner intrusted this duty 
to his son, who acted as driver, and who, 
the commissioners state, “was possessed 
only of the experience which could be 
gained by watching from time to time 
boilermakers, whom his father employed, 
repairing some one or other of the seven 
engines he kept for the purpose of letting 
out on hire. His experience, in fact, was 
that of an ordinary boiler attendant, and 
did not fit him to form a proper opinion 
as to the safety of the boiler.” There 
was little doubt, the report states, that 
the plates of the firebox were bulged, 
owing to the existence of fractured stays, 
and that a very casual examination would 
have revealed its defective condition to 
a competent person. Discussing the tragic 
results of the explosion, the question of 
responsibility, and the costs of the inquiry, 
the commissioners said the owner, in the 
ordinary course of events, should have 
been called upon to pay the whole or part 
of the costs of the inquiry as a penalty 
for neglect, but they made no order of 
this kind, seeing that “no penalty they 
could order or inflict could bear any rela- 
tion at all to the grief which he must 
have suffered, and still must suffer, by 
feeling that had he acted otherwise his 
son might still have been spared to him.” 
The case, it is to be hoped, will be taken 
as a warning by boiler owners who, by 
reason of carelessness or parsimony, un- 
dertake themselves or delegate to their 
servants the work. of boiler inspection, 
when they are not fitted, either by experi- 
ence or training, to perform the duty. 
Numerous instances have been recorded 
where boiler owners have lost their lives 
as a result of such short-sighted policy, 
or what is even more painful, where they 
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have had to regret for life the loss of 
others near and dear to them.—The Me- 
chanical Engineer. 





Measurement of Power Supply 





G. L. Addenbrooke, in a paper on “The 
Public Supply of Electric Power,” in a 
Cantor lecture delivered before the Royal 
Society of Arts (English), said: 

Power is always measured by meter, 
often by a 2-rate motor, or by an attach- 
ment now frequently fixed to the meter by 
which the number of revolutions of the 
revolving disk in a given time, say, half 
an hour, is counted and registered on a 
separate dial, the pointer remaining fixed 
at the end of each half hour, when the 
mechanism resets itself. Thus no fresh 
movement of the pointer occurs until the 
number of revolutions in any half hour 
exceeds the first, when the pointer is 
moved on to register the higher number, 
and this number multiplied by a constant 
gives the maximum horsepower taken dur- 
ing the half hour. The same meter in this 
way can be made to register the highest 
rate of using power as well as the total 
number of units used. A check is thus 
kept on a customer’s demand on the sta- 
tion as well as on the quantity of energy 
used. Owing to the ability of steam tur- 
bines to carry overloads, and to their 
great flywheel momentum, it is less nec- 
essary to be particular about short over- 
loads than it was formerly, and there is 
a growing disposition to adopt simpler 
forms of tariff, which can now be done 
with fairness to both sides on the ex- 
tended experience of power supply in dif- 
ferent industries which is now available. 
New forms of recording wattmeters are 
also being brought out which act separate- 
ly from the meter. There is, however, still 
room for more work in these directions, 
as satisfactory means of measuring power, 
and its rate of use, are of much im- 
portance in promoting confidence and good 
understanding between power users and 
power suppliers, and the inability to ob- 
tain satisfactory instruments of these types 
until recently has had something to do 
with progress in power supply not having 
been more rapid. 





Michael Longridge, at the summer meet- 
ing of the Institution of Mechanical Engi- 
neers, said that he had recently come 
across a very disquieting fact in relation 
to forged crank shafts in making tests of 
a broken shaft. Three pieces had been 
cut out from the crank web parallel to the 
arm of the crank and three pieces parallel 
to the axis of the crank pin. These were 
subjected to tensile and impact tests in 
the Izot machine and to fatigue tests in 
Captain Sankey’s machine. The pieces cut 
parallel to the crank arm broke with a 
fourth or less of the number of foot- 
pounds which were required for the pieces 
cut parallel to the crank pin. 
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Men 


Don’t Bother About the Style, but Write Just What You Think, 
Know or Want to Know About Your Work, and Help Each Other 





WE PAY FOR USEFUL 


Novel Header Connection 





The original boiler installation in a cer- 
tain establishment devoted to the manu- 
facture of corn products consisted of three 
return-tubular boilers connected to a 12- 
inch main. After a lapse of time, the ex- 
‘gencies of increasing business and the 
adoption of new methods of manufacture 
compelled an enlargement of the steam- 
generating capacity of the plant; so the 
equipment was increased by an additional 
pair of boilers, which were coupled to a 
14-inch extension of the original 12-inch 
main header. These sufficed for a time, 
but continued expansion of the business 
finally created a demand for further in- 
crease in the steaming capacity, which was 
met by putting in four more boilers and 
extending the main header to correspond. 
The portion of the steam main to which 
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the last installed boilers were connected, 
was given a diameter of 16 inches, so 
that in the ultimate stage of its develop- 
ment, this pipe, which really constituted a 
common reservoir from which the various 
apparatus in the works took their supply 
of steam, consisted of three sections hav- 
ing diameters of 12, 14 and 16 inches, 
respectively, all of which is shown in the 
accompanying sketch. The initial steam 
plant of three boilers supplied steam to 


a Corliss engine located in a_ dis- 
tant part of the establishment, and 
also. to various auxiliary apparatus, 


through an 8-inch pipe branching from 
the 12-inch main, while a 5-inch pipe 
coupled onto the end of the main con- 
veyed steam for the cooking, steaming, 
drying and similar processes involved in 
the manufacture of the product. 

It was early observed in the operation 
of the plant that as the quantity of steam 


required in the processes of manufacture 
kept pace with the expansion of the busi- 
ness, the Corliss engine also manifested a 
growing disposition to slow down while 
the cooking and converting operations 
were in progress. The drop in speed, 
which was at first barely perceptible and 
of no serious moment, grew so pronounced 
in the course of time that in order to keep 
the engine at anything like a reasonable 
speed, it finally became necessary to run 
the steam pressure up about 12 pounds 
above the normal working pressure every 
time the apparatus supplied by the 5-inch 
line was operated to its full capacity—the 
firemen working like Trojans the while 
to maintain the higher pressure. 

While the cause of the trouble in this 
case was in no wise obscure and, as the 
sketch shows, was such as immediately to 
suggest itself to any engineer giving the 
matter a little thought, it is a fact, never- 
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NOVEL HEADER CONSTRUCTION 
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theless, that it long remained a profound 
mystery to everyone connected with the 
plant* until a new head-fireman who was 
put on the job finally found a solution. 
This man instituted an investigation on 
his own account, and rightly surmised that 
the blast of steam passing through the 
5-inch branch from the 12-inch section of 
the header was robbing the steam going 
into the neighboring 8-inch branch of con- 
siderable of its tension, and suggested as a 
remedy that the supply of steam for the 
cooking and converting processes be taken 
from the 14-inch section of the main. Ac- 
cordingly, a tee was placed in this section 
of the main and the 5-inch branch con- 
nected thereto, as indicated by the dotted 
lines in the sketch, after which no further 
trouble was experienced with slow engine 
speeds. 
A. J. Dixon. 


Chicago, Tll. 





IDEAS 


Flat Crank Pins 


I was very much interested and rather 
amused at E. G. Tilden’s criticism of my 
article on flat crank pins. In the first 
piace, this particular engine was not de- 
signed expressly for my article, but is an 
ordinary everyday engine. In fact, when 
I wrote the article, I had in mind, not 
one particular instance but numerous cases 
that have come to my notice when crank 
pins have become flat, and it invariably 
has been on the side of the pin subjected 
to the maximum pressure of the steam. 

Granting that a certain amount of power 
is absorbed by the inertia of the moving 
parts, and is given off later in the stroke, 
when the propelling force of the steam 
imprisoned in the cylinder grows less, I 
should like to know in what manner this 
force that has been imparted by the wheel 
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and other moving parts is restored. Take 
the flywheel, for instance. This is not a 
creator of motion, but a regulator and a 
reservoir. Therefore, whatever power or 
force is imparted during the latter part 
of the stroke from this source must be 
restored by the power of the steam in the 
earlier part of the succeeding stroke. This 
being so, the incoming steam has not only 
to provide power enough to sustain the 
load, but also to restore the power that 
has to be expended by the moving parts 
during the latter part of the stroke. This 
would seem to me to have a practical bear 
ing in favor of my former assertion that 
the maximum pressure on the pin is dur 
ing the earlier part of the stroke. Of 
course, I bow to the theoretical views 01 
Mr. Tilden, but I have had numerous 
crank pins turned up under my super 
vision and have invariably found the flat 
side to be where the steam was at its 
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maximum pressure on the pin, and this, 
I believe, was the objective in my former 
article. 
CHARLES H.* TAYLor. 
Bridgeport, Conn. 





Work Done by a Vacuum Pump 
at Different Degrees of 
Vacuum 


The dry-vacuum pump, so called, is an 
air compressor designed to take air at dif- 
ferent initial pressures below that of the 
atmosphere, and deliver it against a con- 
stant terminal pressure, namely, that of 
the atmosphere. Consider the piston mov- 
ing back and forth in a perfect vacuum. 
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density of the air. When maintaining 29 
inches of vacuum, or I pound absolute 
pressure, the pressure difference is great, 
but the density at that vacuum is very 
small; and we can understand that it may 
be possible for the work done to be the 
same as in compressing much denser air 
from a vacuum of about 6 inches to the 
same terminal pressure. 

Rarefied air, such as handled by a vac 
uum pump, has not the heat capacity of 
denser air which is compressed above 
the atmosphere, and it is usual to water- 
jacket only the cylinder heads. The cool- 
ing during compression, however, would 
be very slight in any case; and the com- 
pression may be considered as adiabatic, 
or having no heat transfer during com- 
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CURVE SHOWING THE RELATION BETWEEN THE INCHES OF VACUUM OR ABSOLUTE PRES- 
SURE AND THE THEORETICAL HORSEPOWER REQUIRED BY A VACUUM PUMP 


The valves do not open, no air is com- 
pressed and no work is done, except that 
in overcoming friction of the moving 
parts. If a small amount of air is ad- 
mitted to the cylinder, a small amount of 
work is done. It is easily seen that as a 
greater amount of air is admitted and 
compressed, an increasing amount of work 
will be done. 

Now, consider the maximum amount 
of air admitted, or which is the same in 
effect, consider the cylinder heads re- 
moved. The piston then merely displaces 
air against no increase of pressure, and 
igain no useful work is done. There must, 
therefore, be an initial pressure between 
ero (30 inches of vacuum) and the pres- 
ure of the atmosphere, at which the 
nNaximum amount of work is done on the 
ir. This is made a little clearer when 

is considered that the work done, or 
lorsepower required, depends not only 
ipon the pressure ratio but upon the 


pression. The general formula for adia- 
batic compression is 


m.e.p. = 3.46 p, [ (2) "i ‘|. 


where 
p1= Absolute initial pressure in 
pounds per square inch, 


p2—= Terminal pressure = _ 14.7 
pounds per square inch, 
m.e.p = Mean effective pressure in 


pounds per square inch. 
The formula also expresses the theoretical 
work done on one cubic foot of air in 
inch-pounds. 

To obtain the theoretical horsepower 
required, neglecting friction, to compress 
and expel against atmospheric pressure 
one cubic foot of air per minute, we have 

m. e. p. X (144 -- 33,000). 

The mean effective pressures and horse- 
powers are given in the accompanying 
table for each inch of vacuum and the 
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corresponding absolute pressures in inches 
of mercury. The relation is more easily 
seen in the curve herewith, which gives 
the vacuum reading in inches of mercury 
and corresponding horsepowers per cubic 
foot of air compressed per minute. 

It is seen from the table and curve 
that the greatest mean effective pressure. 
horsepower and amount of work is done 
when the absolute pressure is betweeen 
9 and to inches of mercury, or when the 
reading of the vacuum is between 20 and 
21 inches. The higher the vacuum is 


| 








r : Abs. 
nae Mong Press., Ps Theo- | Theoretic. 
of Mer- | Lnches = retic. FP. 
cury, |0f Mer- Pr m.e.p. |Developed. 
7° TF cury. 
30 . nts . 
29 21 30.00 2.86 0.0124 
28 2 15.00 4.05 0.0177 
27 3 10.00 4.83 0.0211 
26 4 7.50 5.40 0.0235 
25 5 6.00 5.78 0.0252 
24 6 5.00 6.05 0.0264 
2% 7 4.28 | 6.2% 0.0271 
22 8 3.75 | 6.33 0.0276 
21 9 3.33 6.37 0.0278 
20 10 3.00 6.36 0.0277 
19 11 2.7% 6.31 0.0275 
18 12 2.50 | 6.21 0.0271 
17 13 2.31 6.05 0.0264 
16 14 2.14 5.89 0.0256 
15 5 2.00 5.68 0.0248 
14 16 1.87 5.42 0.0236 
13 17 1.76 5.17 0.0225 
12 18 1.67 4.88 0.0212 
11 19 1.58 4.57 0.0199 
10 20 1.50 4.2 | O0.0184 
9 21 1.43 3.89 | 0.0169 
8 22 1.36 3.52 | 0.0153 
7 2¢ 1.30 3.13 0.0136 
5 24 1.25 2.73 | 0.0119 
5 25 1.29 2.31 | 0.0101 
4 26 1.26 | 2.38 0.0082 
3 27 1.11 | 1.42 0.0062 
2 28 1.97 0.96 0.0042 
1 29 1.03 0.49 0.0021 
0 30 1.00 0 | O 
carried above this point, the less the 


power required. 

It is also advantageous to run a vacuum 
pump at the slowest speed possible to 
maintain any given vacuum. One rea- 
son for this is that the slower speed 4l- 
lows the air compressed in the cylinder 
more time to become cooled, and less 
power is required as we come more nearly 
to realizing isothermal compression. 

Ropert R. PRATT. 

Brooklyn, N. Y. 





Graphite for Lubrication 


In the July 6 issue was an article con 
cerning graphite lubrication. Following 
is an account of an experiment that I 
made more than 20 years ago, when I was 
assistant engineer in a sawmill in Florida: 

It was an old-style slide-valve engine, 
with throttling governor, and the cross- 
head had “jaws” which engaged three 
sides of the guides. These jaws were 
fitted with adjustable brass gibs, and they 
were both narrow and short, which, to- 
gether with a short connecting rod and 
the engine running over, made the gib 
pressure per square inch upon the guides 
very heavy. It was in fact so great that 
oil (lard) applied to the surface of the 
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guides was swept away at once, and the 
guides were hot all the time. 

After I had been there a few days, | 
asked the chief engineer if I might try 
to improve the lubrication of that cross- 
head and I was given permission to do 
anything I pleased, if | would only cool 
off those hot guides. So I procured some 
Hake graphite, mixed a lot of it with oil, 
to about the consistency of thick paint, 
then made a swab of candlewick on the 
end of a stick and daubed some of it on 
while the engine was running, and the 
very first daub of it got between the gibs 
and slides (guides) and stayed right there 
for three hours. 

Well, that ended the trouble with hot 
guides and my pot of “slush” with its 
little mop sat along side of the engine and 
was used regularly, saving power and a 
lot of breath which had been previously 
expended upon unchristian remarks about 
hot guides. 

I am a firm believer in flake graphite— 
I keep it on hand all the time and find 
use for it every working day. 

M. E. Coptey. 

Alton, IIl. 


I believe that a great deal of the article 
in Power is based on facts, but some of it 
seems not altogether to coincide with the 
consensus of opinion of high-class mechani- 
cal men, particularly the part where it is 
suggested that the amorphous grade of 
graphite, because of its powdered condi- 
tion, may be a better lubricant than flake 
graphite. In. this connection I wish to 
quote from a letter received from an en- 
gineering friend concerning a little re- 
search into this subject: 

“Regarding the merits of amorphous 
graphite versus flake graphite, I wish to 
state that my experience has been that 
the best results are obtained from the use 
of the flake graphite. This can be secured 
in a large flake, or in a finely ground 
flake. My particular reason for arriving 
at this conclusion is that the flake graph- 
ite appears to be and I believe is consider- 
ably freer from grit, or any substance that 
might score or cut the bearings. This 
is due, I understand, largely to the reason 
that the flake graphite can be refined more 
readily to a more perfect state of purity 
than the amorphous grade, because the 
residue in the amorphous grade takes on 
the same shape as the particles of the 
graphite itself, so that they are harder to 
extract than with the flake variety, where 
the graphite is of a particular flake shape 
and the residue of an entirely different 
shape. 

“While the large flake graphite may not 
be quite as adhesive as the amorphous 
grade, I am satisfied that the finer-ground 
flake graphite is just as adhesive as the 
amorphous grade. This can be easily de- 
termined by inserting a piece of metal 
into a receptacle of each of the varieties. 
Also, as to the point of adhesiveness, on 
an open bearing the flake graphite acts 
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in the same manner to the bearing as a 
piece of paper that falls to the floor, and 
which is difficult to pick up, because the 
pressure of the air on the light object 
really binds it to the surface.” 
J. M. Wittirts. 
Philadelphia, Penn. 





An Oil Separator 





The oil separator shown herewith was 
designed for the purpose of separating the 
the mixture collected by a 
separator 


oil from 


grease extractor. The was 
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AN OIL SEPARATOR 


located between the grease extractor in 
the exhaust main of a large factory and 
the trap through which the mixture for- 
merly passed. 

The device consists of a separating cy]- 
inder C, about 4 feet long and 6 inches 
in diameter; an inlet pipe D 2 inches 
in diameter; the overflow legs P and E; 
the pressure equalizing legs F and M, 
with the connecting pipe N; the valves R 
and S; the tap R, and the gage glass G. 

The action is as follows: Steam, oil, 
water, etc., are collected by the grease 
extractor and flow into the separator 
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through the 2-inch pipe A, the valve R 
and the pipe D, which projects about 2 
inches into the chamber C. The pipe N 
is tapped into the top of the T-joint on D, 
so that the exhaust steam present there 
flows through N into F and M, tending to 
establish similar pressure conditions in 
the pipe / and the chamber C, which is 
necessary to prevent the constant siphon- 
ing of the contents of C. 

As the contents of the extractor flow 
into C, the oils rise to the top and do not 
pass over into the overflow pipe P. The 
hight of the liquid in C rises to such a 
point that the pressure head, due to the 
combined weight of the oil and water, 
is equal to the head due to the hight of 
the water in P at O. 

At this point, any addition to the con- 
tents of C will cause the water to over- 
flow at O, into the pipe E and out through 
the trap into the drain, until equilibrium 
is again established. This action is re- 
peated continually as long as the separator 
is in service, thus causing an accumulation 
of oil in C, which can be drawn off at the 
discretion of the attendant through the 
tap 7. 

When the separator is in service, the 
valve R is open and the valve S closed. 
In case it is desired to cut the separator 
out of service, it is only necessary to open 
the valve S. The contents of the extractor 
then flow directly to the trap. 

W. W. PARKER. 

Chicago, III. 





Pump Repairs 





A discharge-valve seat broke and came 
out, in a large service pump, and not 
having an extra valve seat, a blank was 
used. 

Two circular iron disks were procured, 
a little larger in diameter than the valve 
seat. A hole was drilled through the 
center of each disk. They were then 
placed, one each side of the pump deck 
and a bolt put through and tightened in 
place. 

As these valve seats were of the wedge 
type, we placed heavy iron disks, as shown 
in Fig. 1, on opposite sides of the deck, 
with the valve seat between. A _ bolt 
was extended through to the suction 
chamber with a washer and nut on it; 
a wrench was applied to the nut and the 
seat was forced down tight to its proper 
place. 

A source of much annoyance was the 
breaking of the stuffing-box gland on the 
brine pump. 

In Figs. 2 and 3 is shown a split gland 
that can be put on in a few minutes. The 
two large screws at A and B hold the 
parts together. In trying to pack the stuff- 
ing boxes at the end of the coils on one 
of the condensers for the absorption ma- 
chine, the packing could not be easily 
removed, as one ring was hydraulic and 
the next ring lead and had not been re- 
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newed in a number of years. It was 
easily accomplished after making a tool, 
as shown at Fig. 4. 

The coils being 1% inches in diameter, 
a piece of pipe large enough to encircle 
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FIG. I 
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FIG. 4 


them was made for the tool as follows: 

was 1% inches in diameter and 8 
nches long, and 34-inch holes were drilled 
sround the circumference near one end, 
nd a hacksaw used to cut the teeth, as 
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shown. The pipe was split down the 
center, and a pair of clamps made. When 
the tool was adjusted at the stuffing box, 
the clamp was put on as shown at C. 
The clamps were made of 3/16-inch iron, 
1% inches wide, with %4-inch bolts. A 
pipe was used on the body of the tool 
to turn it. 


James G. SHERIDAN. 
Brooklyn, N. Y. 





Engineers and Oil 





It was with considerable satisfaction 
that I read the article on lubricating oils 
by Messrs. Wells and Scott-Taggart, as 
it seems to have eased my mind on a 
subject that I have always felt I was 
somewhat backward about. In my ex- 
perience, which is lengthy and varied, 
whenever the subject of the quality of 
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FIG. 3 


oils arose, I have been very reticent in 
expressing an opinion, and, when com- 
pelled to say anything, have always made 
the request to be allowed to put the oil 
to a practical test wherever it was to be 
used, and have formed my opinion from 
the results produced thereby; and I am 
free to admit that I know of no other 
way to judge the quality of an oil. 

In my early days as an engineer, I used 
to look with great respect upon the men 
who would take half a dozen small bottles 
of different kinds of oil and set them 
on the window sill for a certain length of 
time and then very confidently pick out 
those that were the best (so they said) 
and discard the others, although how they 
arrived at their conclusions they were 
never able to explain to me in a suffi- 
ciently lucid manner to enable me to do 
it; and also the fact that frequently the 
discarded oil was later given a trial and 
produced better results apparently had no 
effect upon their ability as judges of 
oils. 

Now, from what I have seen, and the 
results of many arguments, I am under 
the impression that the average engineer 
can know very little about oil, unless he 
puts it to a practical test, and the article 
of Messrs. Wells and Scott-Taggart seems 
to bear me out. I think that imagination 
and, with some, the personality of the 
oil salesman, have a great deal to do with 
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the supposed quality of the oil. I know 
of one case in particular where his imagin- 
ation placed an engineer in a very em- 
barrasing position. He was using a cer- 
tain brand of engine oil on a 1200-horse- 
power Corliss engine and nothing else, 
in his opinion, would run that engine sat- 
isfactorily. There came to the office one 
day an oil salesman of a rival company 
and he wanted the superintendent to try 
his engine oil, which he claimed was fully 
as good, if not a little better than the 
brand: they were using. The engineer 
was consulted and he flatly refused to en- 
tertain the idea. Upon being asked by 
the “super” to try it on the engine, he 
refused again, saying that he had used 
the oil in a former place and was 
thoroughly satisfied that it was inferior 
to the oil he was using. 

That apparently settled the matter with 
the “super” and he and the oil man left 
and went to the office. Right here is 
where the oil man introduced his very 
dark-colored scheme; he proposed to the 
superintendent that he send a barrel of his 
oil to the plant and upon its arrival they 
pump it into an empty barrel of their 
own brand and watch when it was sent 
into the engine room. This was an easy 
matter, as the oil was kept in a store- 
room and the requisitions had to go 
through the “super’s” hands, so that when 
they sent for oil the next time the “super” 
held back the requisition until there came 
an urgent call from the engineer, say- 
ing the tank was empty and all he had was 
in two-gallon measures on the engine. 

The barrel of oil was sent up immedi- 
ately and of course it was the new oil. 
Nothing was said about it and about a 
week later the “super” dropped in to 
have a talk with the engineer, when by 
the irony of fate the engineer started to 
talk about the oil salesman. 

“Well,” said the “super,” “he certainly 
was a talker and if his oil is as good as 
he claims, it deserves his confidence.” 

“Yes,” said the engineer, “but it is not 
in it with ours, and do you know I think 
this oil is really getting better, as I have 
cut down a few drops on the bearings and 
they are running fine? There is no use 
talking, there is nothing like it.” 

“Oh! Well, I think it’s about half your 
imagination,” said the “super;” “I sup- 
pose there is other oil as good as ——,” 
naming the brand they were using. 

“That may be,” said the engineer, “but 
I have yet to see it.” 

“Well, now,” said the “super,” “let me 
tell you something, the oil you are using 
is the company’s oil (the new oil) 
and I was a partner to the scheme to get 
it in here. I did not do it to humiliate 
you in any way, but merely to show you 
(if it was so) that your imagination was 
obscuring your judgment. You have ad- 
mitted that the oil seems a little better 
and IT expect you will not care to retract 
the statement, and as it is a little cheaper 
I think we had better continue its use.” 
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“By all means,” said the engineer, “and 
I will admit that it is a bad one on me; 
but I honestly believed the other oil was 
the best.” 

Now, this was told to me by the engi- 
neer himself and he said to me at the 
time: 

“Can you imagine a more crestfallen 
engineer in North America than I was 
that day?” 

My reply was: 

“It served you right, for not trying the 
oil and putting yourself in a position 
to state positively what it would do on 
that particular engine.” 

But the fact that one case turned out 
that way is no indication, of course, that 
because the oil man says the oil is better 
it is always so, as most of us know to our 
sorrow. But it seems to me, judging 
from the standard of the man in this case 
(one who has held large positions very 
successfully) that it emphasizes the fact 
that the average engineer’s knowledge of 
oil would fill a very small book. This 
is in no manner to be construed as 
“knocking” the engineers, because if I 
understand the article of Messrs. Wells 
and Scott-Taggart, the practical test is 
the only one of any value to the engi- 
neer. 

I should like to cite one more instance, 
which happened to me personally. In the 
article in question, the authors state “that 
no one would think of putting a thin 
spindle oil on a heavy engine bearing ;” 
and yet I have done it, with apparent 
success. We were using a very good 
grade of engine oil on a mill engine which 
had large and heavy main bearings. We 
kept our oil in a room where there was 
very poor light, and upon sending for a 
barrel of oil discovered that although there 
were five or six barrels, none of them 
contained engine oil. We had to have oil, 
so I told the men to send up a barrel of 
spindle oil and we would try it. We 
filled the cups one at a time and kept a 
close watch on the bearings, until every- 
thing was running on spindle oil and you 
can imagine my surprise when I found 
the bearings running cooler and apparently 
being better lubricated than before; and 
we gradually cut down on the feed until 
we were using less of the spindle oil 
than we had of first-class engine oil. 

Now, if that wasn’t enough to jar a 
man’s belief in what he knows about 
oil, I’d like to know it. The “super” 
came in later, looked at the oil cups and 
asked me: 

“What kind of oil have you got on that 
engine ?” 

“Spindle oil.” 

“Good lord,” says he, “that is no good, 
it only cost 15 cents a gallon.” 

“It doesn’t matter if it only costs 15 
cents a barrel,” said I, “it is giving better 
satisfaction on a smaller amount than any- 
thing that has been on this engine ;” and 
I was in a position to know, having started 
the engine when new and tried out differ- 
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ent oils until we decided which was the 
most satisfactory. But he insisted that I 
take it off as soon as our oil came and 
of course I did so; but I have often 
wondered why it was that contrary to all 
expectations that spindle oil gave such re- 
sults. But it only causes me to repeat 
again that I think we engineers know 
very little about oil, and I somehow don’t 
feel quite as much ashamed of my lack 
of knowledge regarding oils as I did be- 
fore reading the article of Messrs. Wells 
and Scott-Taggart. 
W. N. WINa. 
Brooklyn, N. Y. 





Trouble with Motor-Driven Exciter 
Set 





Referring to inquiry of C. L. Greer, 
in regard to trouble with his motor-driven 
exciting set, the trouble is due to the 
fact that the induction motor driving the 
exciter receives its current from the al- 
ternating-current busbars which are af- 
fected by the action of the short-circuit 
as follows: 

The short-circuit causes an excessive 
current to flow and the first tendency of 
this excess current is to act upon the 
voltage and flux of the generators, as the 
armatures furnish ampere turns fully as 
important as the field. The phase of this 
current caused by the short-circuit is 
one giving a lagging effect and is very 
demagnetizing and, consequently, over- 
comes the normal excitation of the ma- 
chines. Thus, the rush of current will 
almost instantly pull down the voltage of 














FIG. I 


the generator to zero; and, of course, 
when this takes place the indicator motor 
driving the exciter must stop and, conse- 
quently, the steam set must be resorted 
to in order again to excite the fields so 
as to build up the alternating-current cir- 
cuit. 

In case the steam set were operating 
at the time of the short-circuit, the effect 
upon the generators would be the same, 
but the instant the short-circuit burned 
off, or was otherwise removed, the ma- 
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chines would immediately build up to - 


normal voltage. 
2. AL LagEs. 
Quincy, Mass. 





If there is any chance at all for the 
exciter to continue running after a short- 
circuit, it must be by having leads to in- 
duction motor come direct from the board 
at a point between the generator and 
circuit-breaker. The writer has a motor 
generator outfit wired up from line wires, 
and it shuts down every time that a short 
circuit occurs. If Mr. Greer would stand 
by the board and watch a load come on 
sufficiently heavy to make the engine slow 
down, it would become evident to him why 
the trouble occurs. 

The lowered electromotive force on the 
line causes his induction motor to slow; 
that, in turn, slows his exciter and the 
weak field on the generator follows. Oc- 
casionally this happens at our plant when 
a 50-horsepower synchronous motor is 
started, and if it happens that the only 
generator that is running is, for instance, 
a half-loaded 75-kilowatt-ampere machine, 
the result stated occurs. 

Francis J. THOMPSON. 

West Raleigh, N. C. 





Bending a Pipe 





Piping is generally laid out and cut so 
that it will go up with little, if any, trouble 

In Fig. 1 is shown a case where a large 
bend had to be put in from the main 
steam line to a large engine. This bend 
screwed into the throttle, as shown at E£, 
and the throttle valve was screwed on the 
pipe and placed in position, only to find 
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the pipe cut as shown at C. Steps were 
taken to get this pipe in place by arrang 
ing a scaffold as shown in Fig. 2, with 
some earth on a board so that a fire could 
be built around the pipe to heat it. When 
the pipe was thoroughly hot we pulled 
on the blocks and the bolts at C and the 
bend was soon in place. When cold the 
gasket was inserted and the joints made 
tight. 
C. R. McGauey. 
Richmond, Va. 

















port ins 


pacar 288 IS ee id 


So: til 


<a ¥ae ae MERE 


Saeki hd Stee 


September 7, 1900. 


A Smokeless Boiler 





Herewith is a short description and 
pencil sketch of a boiler which does not 
make any smoke or soot and in which 
steam can be raised from cold water at 
60 degrees Fahrenheit to 180 pounds pres- 
sure per square inch in 30 minutes. It 
has been tried here on board the S. S. 
“Glencairn,” and where formerly ten tons 
of coal per day was consumed with an or- 
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A SMOKELESS BOILER 
dinary Scotch multitubular boiler, only events correctly according to the idea of 


eight tons per day was burned and for one- 
half knot per hour more speed. This 
boiler was severely tested by the Glasgow 
municipality and when three men were 
firing at once there was just the faintest 
trace of smoke to be seen, but after firing 
hard for 12 hours no soot could be found. 

As will be seen, it is an ordinary three- 
furnace marine boiler, the prominent fea- 
ture being the large return flue through 
which the gases return before entering 
the smoke tubes. 

It is in coming back through this large 
flue with the heat from all three furnaces 
hearing on it that the gases get thoroughly 
consumed, and combustion is made al- 
most perfect. After passing through the 
small smoke tubes the gases pass up the 
chimney in the ordinary manner. 

Georce Bett LAIDLAw. 

Glasgow, Scotland. 





Valves Require Setting 





With regard to the diagrams submitted 
by H. Conway on page 196 of the August 
5 number, I give herewith instructions for 
setting the valves correctly so as to get 
good diagrams. 

"he diagrams submitted by Mr. Conway 
show clearly that admission is very late 
1 both ends, but later on one end than 
the other; that there is no compression; 
thit release is late on both ends, but also 
‘cr on the same end that shows the 

st admission. The point of cutoff ap- 
Pears to be unequal, also. 

‘ir. Conway could proceed to set the 
‘ves by the marks, but since the dia- 


< 
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grams show clearly what the trouble is, I 
should not advise him to follow this meth- 
od; because after doing the work in the 
most careful way possible, the indicator 
will show defects in the results obtained, 
and point out places whete final adjust- 
ments can be made, so I advise him to 
proceed with the aid of the indicator. 

In this type of engine valve, the main 
valve has positive control of admission, 
release and compression and, like the plain 
slide valve, is designed to give these three 



























































the designer for that particular type of 
engine ; hence, there can be only one posi- 
tion for the eccentric that will move the 
valve correctly to fulfil its duty in the 
way it was designed to do. 

The point of cutoff is the variable point 
in the steam distribution with this valve, 
and this point is controlled exclusively 
by the action of the shaft governor and its 
connections with the cutoff valve. 

Now, the diagrams show that the events 
controlled by the main valve are all very 
late, but that they are later on one end 
than on the other. This shows that the 
valve does not travel equal distances each 
way over the ports. To correct this, first 
see that the rocker arm rocks equal dis- 
tances each side of its central (or vertical) 
position ; if it does then the trouble is not 
there, but in the length of the valve stem, 
which must be changed so as to equalize 
the travel of the valve over the ports. 
Now, shift the main eccentric ahead on 
the shaft in the direction the engine runs, 
say ™% inch, measured on the shaft, and 
secure firmly. Now speed up the engine 
and take a diagram. The diagram now 
should show the admission earlier, and re- 
lease earlier, but it may not show any 
compression yet. If this is the case, shift 
the eccentric ahead another % inch or so 
and then take another diagram, noting the 
changes produced, and continue as stated 
until the diagram shows one or other 
of the admission lines vertical. If both 
admission lines are exactly vertical, the 
eccentric is set correctly, but if only one 
line is vertical and the other line in- 
clines toward the center of the diagram, 
adjyst the length of the main valve stem 
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until both admission lines have the same 
amount of inclination, and then shift the 
main eccentric ahead just a little at a 
time, until both admission lines come 
exactly vertical. Your main eccentric and 
valve are now correctly set, and your 
diagram should show good release and a 
good compression curve. 

It may be, that on account of the un- 
equal point of cutoff, one end may show a 
high terminal pressure and the other end 
show a negative loop; but this, if it occurs, 
will be the result of too light load or 
too high a boiler pressure, combined with 
the unequal point of cutoff, and is nothing 
to be alarmed about. 

To set the cutoff valve, which will cor- 
rect these defects, if they exist as a result 
of unequal cutoff, for convenience place 
the engine on one of its dead centers; 
loosen the governor wheel on the shaft, 
and turn the governor wheel on the shaft 
so as to bring the full side of the cutoff 
eccentric on the same side of the shaft 
as the crankpin, and have the center line 
of the eccentric exactly in line with the 
center line through the crankpin and 
shaft. Secure the governor pulley in this 
position. Speed up the engine and take 
a diagram and, if necessary, equalize the 
point of cutoff by changing the length of 
the cutoff-valve stem at the knuckle joint. 
H. W. BeEnNTOoN. 


Cleveland, O. 


The indicator diagrams presented by Mr. 
Conway seem to be about the extreme 
from this engine, as this particular engine 
is capable of producing good diagrams 
when in proper condition. The engine is 
very much out of adjustment. The Buck- 
eye valve gear is not difficult to set when 
understood and treated as a simple gear. 
In this case the eccentric needs moving 
in the direction to cause an earlier ad- 
mission of the steam to the cylinder and 
this will cause an earlier closure of the 
exhaust valves and more compression, 
which is needed. 

One of the first steps necessary in the 
readjustment of this valve gear is to get 
the lost motion out. Then see that the 
main rocker arm is properly set; that is, 
when the eccentric is in a central posi- 
tion this rocker should stand in a vertical 
position, and should move the same dis- 
tance on each side of a perpendicular line. 
This it does not do This 
rocker carries the smaller or cutoff-valve 
rocker, and the slightest error in the main 
rocker will be very noticeable in the dia 
grams, and this should be set correctly, 
before attempting to set the cutoff rocker. 

The supply pipe to this engine had better 
be investigated, also. The valve gear is 
in bad repair and adjustment, as _ well 
as the valves. In setting the Buckeye en- 
gine valves, set the main rocker first and 
then the main valve; and then follow by 
setting the cutoff rocker properly, then the 
cutoff valve, and when this has been done 
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take another diagram and you will find 
things different. 
C. R. McGaHey. 
Lynchburg, Va. 





I have had some experience with an 
engine of the size and make of Mr. 
Conway’s. I ran mine at 210 revolutions per 
minute. I think his main eccentric is 
acting late. It should be advanced until 
he gets a perpendicular admission line, 
and then move the main valve toward the 
end of least compression until the com- 
pression on both ends is equal to secure 
smooth running. 

It may be possible that the cutoff valves 
do not uncover the ports until after pass- 
ing the dead center. If such is the case 
the containing wheel should be slipped, 
in the direction of rotation, enough for the 
governor to control the engine with no 
load. The cutoff valves also need ad- 
justing. This is done by moving the cut- 
off valve toward the end of the latest cut- 
off. 

There may be some other details to 
work out, but when the above is done 
there will be an appreciable reduction in 
the amount of steam consumed. 


Joun R. Rountree. 
Welsh, La. 





Interesting Condenser Operation 





We are operating a condenser under 
somewhat unusual conditions. It is of 
the double independent-jet type, and is 
used to condense the steam from two 
cross-compound Corliss engines, 21 and 
42 by 48 and 15 and 30 by 36, the former 
running at 83 revolutions per minute and 
the latter at 120 revolutions per minute. 

The condenser pumps the water from 
two 10-inch wells, 85 feet deep, the lift 
varying from 7 to 20 feet, and discharges 
against a head of 40 feet. The diameter 
of the steam pistons is 14 inches and the 
water piston 28 inches, with a 14-inch 
stroke common to both. 

The average vacuum maintained is 26 
inches. The temperature of the well water 
is about 56 degrees Fahrenheit the year 
round. About 80 per cent. of the water 
used for condensing is used on two paper 
machines and in the beater room of the 
paper mill, for which the engines furnish 
power and light. This, of course, brings 
the cost of condensing down very low, as 
the water would have to be pumped to 
tanks on the roof for mill use. 

The condenser pit is about 8 feet lower 
than the engine-room floor, and below the 
sewer, and as there is always more or less 
leakage around the stuffing boxes, and 
some water seeping in from outside, it 
was found necessary to keep a siphon go- 
ing all the time, and in wet weather two. 
To save the steam necessary for those, 
and also do away with the necessity of 
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watching to keep from wasting steam, 
when the water was low, the scheme 
shown in Fig. 1 was resorted to. A 1%4- 
inch hole was tapped into one of the well 
suction lines, just over one corner of 
the pit; a 1%4-inch pipe, near the top of 
which there is a regulating valve such as 
is used to regulate the water in open 
heaters, answers for a suction to the 
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pit. On the handle of this valve there 
is a cord which passes over a pulley and 
down to a float in the water. In this way 
the condenser has taken care of all the 
water without any attention. 

Before the condenser was installed the 
water for the mill was pumped by two 
Cook deep-well pumps. The wells are 
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now arranged as in Fig. 2, so those pumps 
can be used in case the condenser is 
down, and either one can also be used to 
prime the condenser, should there be 
trouble in getting it to lift the water. 
So far there has been very little trouble 
from this, however. 
W. C. ScHUELER. 
East St. Louis, Ill. 
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Firing Boilers 


This topic seems to have raised quite 
a discussion. I did not expect my article 
to escape criticism, but would remind W. 
E. Sargent, who writes in the July 27 
number, to confine himself to that which 
was written and implied. 

I did not say that a fire should be 
“stirred ;” I particularly said this should 
be avoided and gave reasons. I also said 
to use the slice, if necessary. Neither did 
I say that a man from the farm or “any- 
thing in trousers” could learn the duties 
of a fireman in three days; indeed, I said 
it took years to become proficient. 

What I did say, and repeat, was that 
the person under discussion could fire a 
job where the steam would hold for a 
quarter of an hour with one pitch of coal. 
I know it would not be wise to trust him 
with the water level, or to cut a boiler 
in on the line on such an apprenticeship. 
Again, the other duties of a fireman are 
not under discussion. Also, both Mr. 
White and myself mentioned the fact 
which Mr. Sargent states, in his opening 
paragraph, that we lost sight of. 

Will Mr. Sargent tell us how a fireman 
who has to be continually with a tool in 
his hands, forcing the coal to burn quickly 
to keep the pressure up, is wasteful? 

There are plenty of such jobs in the 
world, where the fireman has no time for 
the “other duties;” a water tender sees 
to them. Assuming the operator to be a 
fireman, not a raw lakorer, that he does 
not waste steam through the safety valve 
or shake unburned fuel through the fire- 
bars, where is the waste? I am keenly 
interested on this point and have ideas 
about it which I reserve, contending that 
those who are so fond of using the phrase 
“economical results” should offer explana- 
tions. 

The method of firing which I described 
was for general guidance, only. The 
shape of the fire I have found best on 
natural draft and compressed-air jobs 
would not do on a blast job, such as 
Howden’s patent. Here the coal must be 
thrown well into the back and wings of 
the furnace, as I found this was where 
it burned quickest; often it was consumed 
before I could get back with the rake. 

The aim of a fireman, when it is diffi- 
cult to get enough steam, is to keep the 
surface of his fires at the greatest pos- 
sible heat for the greatest length of time. 
This he sets himself to do the best way he 
knows of under the circumstances. The 
test of a fireman is to put him on a stiff 
single-handed job; then the engineer 
knows who to blame for poor results. 

To fire with a gang is a poor test, 
as the result is all connected on the steaim 
line, and if the steam is not satisfactory 
the engineer often pounces on the wrong 
man. I have frequently seen this done. 

What does Mr. Sargent mean by saying 
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“it took every pound of steam the boilers 
could make to keep the cars moving?” 
He probably means it took every pound 
of steam the firemen could make. What 
would he have done on the job he de- 
scribes, had he been supplied with inferior 
coal? 


W. BowpeEn. 
West Toronto, Can. 





As W. E. Sargent, in the July 27 num- 
ber, takes exception to Mr. White, Mr. 
Bowden and others on firing boilers, I 
write to explain how a saving was shown 
in fuel in 30 days by a change in coal, 
watching the draft and furnace tempera- 
tures closely and by proper firing. 

I agree with Mr. Sargent that you can 
stir your fire too much and that a man 
from the farm or “anything in trousers” 
cannot learn the duties of a fireman in 
three days’ apprenticeship, and that condi- 
tions are far from being the same in all 
plants in regard to economical firing. 

But I find from experience that an in- 
telligent and willing inexperienced man, 
who will do just as he is told, will make 
the best fireman, rather than one who has 
fired some, or who has ideas from some 
other plant where the conditions are not 
the same. 

An editorial, in the same number, on 
furnace draft speaks volumes, as the suc- 
cessful combustion of any fuel depends 
largely upon a good draft. 

We were burning a run-of-mine coal 
that contained considerable slate and 
clinkered badly, but, upon request nut, 
pea and slack from the same mine were 
obtained and a comparative 30-day test 
was made on each. 

We have adopted the marine style of 
firing with thin coal, or by throwing a 
fire every five minutes, and by firing every 
other door at this interval an even fur- 
nace temperature is obtained. 

Not having shaking grates, the fires are 
hooked, just before firing, every two hours 
in every other door, with a T-hook which 
is run back and forth under the fire or 
close to the grate bars, but never up 
through the fire. This works the ash and 
cinders through, making a bright ashpit 
and a thin, bright fire which keeps the 
draft constant. 

If throwing a fire every five minutes, 
you must throw a light one, and well 
spread to keep the grate bars evenly 
covered, and it is surprising how soon a 
new man will learn when a light fire is 
required and that it is to his interest to 
keep it so, for every fireman and engi- 
neer knows that if the steam drops 8 or 
Io pounds with a load it requires some 
lively spading to get it up again. 

By a continual thin fire which must be 
fired at regular intervals, the furnace soon 
becomes a bright red all over, and if the 
St.ck temperature.is not much below 500 
dv vrees and the draft is what it should be, 
you should get good results from the 
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fuel you are using, with very little smoke. 

In handling the peak loads we find that 
instead of four light shovelfuls in every 
other door at the five-minute interval, it 
requires five or six,- well spread, to hold 
the steam very near the popping point, and 
if the load should drop, a quick closing 
of all ashpit doors will prevent the boilers 
from popping. 

In the comparative test of the coals, sev- 
eral tons less of the nut, pea and slack 
were burned than of the run-of-mine with 
the same load and number of engine hours 
for 30 days, and there being a difference 
of 35 cents per ton in favor of the nut, 
pea and slack, interest in the new coal 
was quite noticeable. 

If you have ample boiler capacity (and 
you should have for economy and safety) 
to be ready for an emergency, the fires 
may be cleaned one door at a time, by 
throwing the fresh coal just before clean- 
ing in the center of a two-door furnace 
for a few times, and when one side is 
cleaned wing it over to the clean side. 
By doing this you will not lose much of 
your furnace temperature, as you have 
a good fire on one side all the time. 

By disposing of ash and cinders every 
two hours, with possibly a few clinkers 
from each fire door, plenty of time is 
given the ash wheeler to dispose of ail of 
it before the regular time of thorough 
cleaning, which is only twice in twenty- 
four hours, or once each shift. 

With the run-of-mine, or most any 
coarse coal, we were cleaning fires about 
half the time, and they were never as 
satisfactory as with nut, pea and slack 
fired as explained. 


W. D. RANNEY. 
Columbus, O. 





Repairing Pump Rods 





On page 102 of the July 20 issue, Lewis 
C. Reynolds suggests a method of making 
worn pump rods as good as new by turn- 
ing down the worn part and driving on 
brass tubing, which is then turned to the 
correct size. This method is undoubtedly 
economical in some cases, but I would 
warn an engineer from advocating it be- 
fore he has examined and measured up 
the worn rod and compared it with the 
nearest commercial sizes of brass tubing 
procurable, for it may happen that the 
inside diameter of the tube is less than 
the diameter over the threads on the end 
of the rod, and if so it would not be 
possible to adopt this method. Then it 
may be that it would form only part of 
the shoulder the piston slips against, per- 
haps the tapered part; and in these cases 
the economy would be doubtful, as the 
amount of machine work and fitting may 
cost more than a new rod and “the old 
man” nowadays does not give credit for 
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ingenuity unless it also costs less than the 
other way. 
Grorce P. PEARCE. 
Exeter, N. H. 





Gage Cocks 





Referring to Mr. Kennett’s method of 
connecting gage cocks, as described in the 
August 3 number, I doubt if many engi- 
neers would care to substitute it for a 
good water column properly installed. To 
cut three holes in the tube sheet of a 
boiler, within a few inches of each other, 
is undesirable and the three separate pipes 
extending halfway across the head and 
through the front will be found in the 
way in repairing tubes, cleaning and in- 
specting. A water column, with its gage 
glass and gage cocks, is supposed to re- 
ceive the attention accorded any other 
automatic device. The piping to and from 
the column should be as direct as pos- 
sible and all turns made with crosses, 
with the unused openings closed with a 
substantial brass plug. 

The column should be connected to the 
piping with ground-joint unions close to the 
column and the blow-down from the sedi- 
ment chamber, also attached with a union. 
When installed in this manner it can be 
taken down in a few minutes and by re- 
moving the brass plugs can be kept clear. 
The frequency with which this is done 
will depend on conditions; the writer 
has known columns to run for years with 
no sign of “lining up.” 

The pet cock, which is usually found in 
the bottom glass connection, should be 
omitted, as it is inconveniently located 
to use, will not stay tight and will rapidly 
corrode. In its place install a small pipe 
extending down to a globe valve and con- 
necting into the column blow-down pipe. 
The column should be of a type having 
a flanged top bolted on so that the in- 
terior can be easily cleaned. The glass 
should have quick-closing connections op- 
erating by chains from the floor. The 
usual compression trycock, with wood 
wheel, and which requires a ladder to 
reach, should be replaced by a lever cock 
closing with a spring or weight and op- 
erating by a chain from the floor. By 
being thus conveniently reached, they will 
be used where the compression type would 
be allowed to corrode fast. 

The firemen should be instructed to 
blow down the column and glass daily 
and to make frequent use of the trycocks. 
It would be good practice for the man in 
charge when making inspection rounds to 
blow down the glass and note the prompt- 
ness with which the water returns. Ar- 
ranged as described, it can be quickly 
done. It is difficult to see how such an 
arrangement for indicating water leveb 
can be improved upon. 

Lewis C. REYNOLDS. 

Willard, N. Y. 
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Expert Advice 


Personally, I should like to shake hands 
with Henry D. Jackson for his expres- 
sions in the June 22 issue. I wholly agree 
with him. H. E. Samuels has an opinion 
that keeps him in a class by himself. 
There has never yet been a man who knew 
all about any one trade or profession, and 
it behooves all engineers to be awake 
to the fact that stationary engineering is 
a profession and an endless study. We 
may know a lot, but there are a host of 
men who know vastly more; we can never 
know it all. 

Here in Ohio, where we have a license 
law, I personally know several men op- 
erating in small shops, box factories, 
planing mills, etc., who have licenses, and 
so far as their “bosses” are concerned 
their work must be satisfactory, or they 
would not be kept in their employ; and 
yet they do not know how to set the 
valves of their own engines. 

As an illustration: In a planing mill 
there are three boilers, about 60 inches 
by 14 feet, supplying steam to one 22x42 
“Wright” engine, running at 80 revolu- 
tions per minute. Two firemen are worked 
hard and an engineer is employed who has 
a “first-class license;” three men in all, 
and I know positively that most of the 
trouble (and there is a lot of it) is in 
the engine. One week’s time of an ex- 
pert would remove one boiler from ser- 
vice and at least one fireman; but one 
man ought to do the job himself and 
have a good time, too. 

This plant is the worst of any I know 
of at present, but I know of several in 
almost as bad a condition, and some of 
the engineers would be quite “huffy” if 
an expert were employed to straighten 
matters out. 

One engineer I talked with once told 
me that he considered that he “owned” 
any plant that he had charge of, and that 
the proprietor had no right to employ an 
expert, a machinist or anyone to do any 
work of any kind on the power plant, 
without first consulting him. This man’s 
boss allowed him to superintend the in- 
stallation of a new boiler recently. The 
boiler was set up and a boiler house was 
built over it after the boiler was set. 
The wall of the boiler house and the boil- 
er setting were built solidly together, no 
allowance being made for expansion of 
the boiler shell, and no space provided 
around the shell up to the fire line. The 
boiler has been in use daily for about 
five months and now the boiler house is 
falling down from the cracking of the 
walls, caused by the expansion of the 
boiler shell. An expert’s advice would 
have saved this, yet this is one of the en- 
gineers who is so well posted that he 
does not require an expert in his plant, 
and he is his own worst enemy; the ex- 
pert would be a friénd to him, if he were 
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a broad-minded man, and awake to his 
own opportunities. 
H. W. BEnTon. 
Cleveland, O. 





That Vacuum Bottle Question 





On page 284 of the August 17 number, 
I notice that Melvin E. Weil thinks he 
has put us all to shame by the manner 
in which he considers that he has answered 
the question of why the patent vacuum 
bottle will do as its advertisers say it 
will do, that is, remain cool three times 
as long as it will remain hot. 

Mr. Weil’s analogy of comparing the 
flow of heat to the flow of water, and 
his application of the term “pressure” to 
the flow of heat, are very pretty indeed, 
except that he forgets that not only may 
heat be considered as flowing under “pres- 
sure,” but also he must consider that heat 
has “volume” as well. It is all right to 
say that the hot liquid has a difference of 
180 degrees of temperature, constituting 
the pressure tending to cool it off, and 
the cold liquid has a pressure correspond- 
ing to 60 degrees tending to warm it up 
and that therefore there is three times as 
much tendency to cool off the hot liquid 
as there is to warm the cold one; but Mr. 
Weil forgets that the quantity of heat 
transferred in the two cases should also 
be taken into account. 

The quantity of heat to be transferred 
is of course in each case the weight of 
the liquid multiplied by the specific heat 
of the liquid and by the temperature 
change. Bearing this in mind, it is easy 
to see that while the hot liquid has three 
times the so-called pressure to cool it off 
as the cold liquid has to become warm, 
there is also three times as much heat in 
the hot liquid to be transmitted as there 
is in the cold liquid, presuming of course 
that the bottle contains the same kind of 
liquid in each case. 

Now, then, why should one process take 
longer than the other? This problem can 
be solved by integral calculus, but I’m not 
going to do it that way for two reasons: 
first, the publisher doesn’t like integral 
signs in the paper and, second, I’ve for- 
gotten how to integrate. 

Let’s get down to hard tacks. Mr. 
Weil says, and quite correctly, that the 
rate of flow of heat is proportional to the 
temperature difference. Well, as the hot 
liquid gets colder and the cold liquid gets 
hotter, the temperature difference or “pres- 
sure” is growing less and less and con- 
sequently the rate of heat transference 
is also decreasing. There will come a 
time when the temperature difference is 
so small, that the rate of heat transference 
is so exceedingly slow, that the tempera- 
ture difference is decreasing so slowly, 
that the rate of heat transference is be- 
coming so— etc. That’s where the integral 
sign would come in. Anyhow, the thing 
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is slowing up all around and as a mat- 
ter of fact the hot bottle will never, never 
get cold and the cold bottle will never, 
never get hot. 
The question is, which happens first? 
S. B. REDFIELD. 
New York City. 





Cylinder Lubrication 





In the early days, many engines ran 
without cylinder oil.. Tuft, of Springfield, 
Mass., made no provision for getting oil 
into the cylinder. 

On a trip up from Sandy Hook, on 
the “Monmouth,” the engineer told me 
that his pair of three-cylinder engines had 
had no cylinder oil for four days. On 
a trip on the “Bridgeport,” running from 
New York to Bridgeport, Conn., the en- 
gineer said that no cylinder oil had been 
used for three years. He also said that 
he was once on a steamer and saw the 
engineer starting out with his cylinder 
lubricator disconnected and called his at- 
tention to it, and was informed that no 
oil was used and that he could do the 
same by simply making up his mind to 
it. He said that when he first started, 
when steam was shut off there was a 
good deal of groaning, but he stuck to 
it and in a few days the groaning stopped 
and his cylinders and valves had been in 
good condition ever since. 

Where surface condensers and vertical 
engines are used, it would be good policy 
to investigate and see if this could be 
done, as the saving in cost of feed water 
or of cleaning badly-scaled or dirty boil- 
ers would more than pay for any extra 
coal cost caused by friction. Vertical en- 
gines lend themselves readily to this pro- 
cedure, the chief trouble being with the 
valves. : 

One engineer learned that the 10,000- 
horsepower engines of the steamship 
“Etruria” used a smaller amount of a 
pure mineral oil in a six-day trip than was 
used in a twelve-hour run on one of his 
own 64-inch low-pressure cylinders, and 
compounded oil at that. The engineer of 
the “Etruria” could separate the small 
amount of mineral oil from the feed water, 
but the large quantity of compound oil 
could not be separated, and he had to pay 
$12,000 per year for feed water. 

There is more friction without oil, 
which means more coal, although those 
running without oil claim that no more 
coal is used. When valves have to be 
handled by hand, this is readily seen. 

Locomotives used to be oiled from a 
cup and pipe leading to the steam chests 
When steam was shut off there was suffi 
cient suction to draw the oil in when the 
cock was opened. 

The throttle valves were slide valves 
and would lift from their seats like or- 
dinary slide valves. Sometimes after water 
had gone over with the steam these valves 
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would act as though they were weighted 
down, and in switching operations it was 
hard work to handle them. Oiling the 
cylinder and then throwing the lever over 
and changing the engines into com- 
pressor and forcing air under the throt- 
tle would catry a spray of oil so that 
the valve would work easily. 

It would be difficult to make a person 
believe that there was no excess of fric- 
tion on a nonoiled steam surface. It is 
simply a question of which is the more 
economical, the cost of oil, feed water 
and cleaning boilers, or a_ little 
coal. 

When opening the cylinder and mineral 
oil is found in apparently the same form 
that it was before entering, the probability 
is it has done no good. When a white, 
milky substance is found, it indicates that 
the oil has done good work; in other 
words, not oil but the result of the oil 
is what should be seen. This applies to 
cylinders where there ‘is moisture present, 
and, because of this, it is important that 
there should be something in the oil that 
will emulsify or mix with the moisture, 
especially in single and low-pressure cyl- 
inder engines. 


extra 


The best grease for soapmaking is tal- 
low, and it emulsifies the best of any 
grease, and as a lubricant is the best of 
any grease known. 
it will not do to use it alone, even if acid- 
less tallow is advertised. 

Tallow has a low viscosity and fairly 
high flash test, so that it does not vaporize, 
nor meet the requirements of those who 
talk of high viscosity; but it is an elegant 
mixer with water. 


For obvious reasons 


One trouble with cylinder oil is due to 
the design of the valves. Of late years 
it has been the practice in many Corliss 
engines to make the ends of the valves 
extend bevond the ports from 3 to 4 
inches, and as they are made round, there 
is no chance for a moderate amount of 
oil to get to those places and lubricate 
them, and recourse is had to an abnormal 
amount of cylinder oil to keep this wholly 
useless thing quiet. 

I took charge of four 14 and 22 by 42 
noncondensing running at 120 
revolutions per minute that had this fault. 
These engines had been run about a 
year by the building contractor, and when 
IT took charge I found that the men were 
using a barrel of cylinder oil in four 
dovs on two of the engines running twenty 
hours per day. The steam pressure was 
superheat at the engines from 
to to 70 degrees, depending on how the 
iremen carried the water. The receiver 
pressure was 35 pounds. TI tried to cut 
down on the cylinder oil but was met 
with the story of the groaning. I told 
hem to let the eneines groan, it was 
imply due to those long ends and would 
lo no hurt. As soon as possible I took 
ut the valves and turned down the ends, 

aving about an inch bearing, and groov- 

g that so it would be lubricated. I 


engines 


169 pounds: 
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locked up the oil and gave each man a 
certain amount for his watch and instead 
of using a barrel in four days, it would 
last for five months, one engine running 
twenty-one hours and the second about 
seven or eight hours. The oil cost 65 
cents, and was compounded with neats- 
foot. Later a 4o-cent oil of the same 
stock was used, but not filtered. 

At one place I had a 22 and 38 by 48 en- 
gine, running at 90 revolutions, and a 16 
and 30 by 42 engine driving a variable- 
speed air compressor. The steam pres- 
sure was 165 pounds; no superheat. The 
main-engine receiver pressure was 35 
pounds, with a surface condenser. 

In the high-pressure cylinder we used 
a light oil (35 cents), that worked nicely 
and in the low-pressure a 35-cent oil 
compounded with an oil that separated 
easily from the water, and with a tank 
separator we had feed water free from 
oil. 

The manager was young and was hyp- 
notized by an oil agent and bought a 65- 
cent oil, nearly all mineral and of high 
viscosity. The engine was fitted with pis- 
ton valves and oil worked fairly well but 
did not oil the Corliss valves on the com- 
pressor engine as well as the other. 

About this time the old 
abandoned and replaced by a 25 and 50 
by 24 Corliss 
revolutions. 
for the 
flash point and viscosity too high for the 
low-pressure and the ends of the valves. 

Even after working down to a_ short 


engine was 
vertical running at 150 
The viscosity was too high 
high-pressure cylinder and the 


bearing, it would groan when a reasonable 
amount of oil was used. To get the oil 
to feed all around, I put in about 25 
per cent. of machine oil, which reduced 
the viscosity and flash point. 

The high-pressure cylinder does not re- 
quire high viscosity and the low-pressure 
needs a low flash test, if manufactured 
oils are used. 

I think it doubtful if low-pressure, hori- 
zontal cylinders can be run without oil 
and compounded oil at that. With the 
two engines and four smaller ones it re- 
quired about a barrel of oil a month. 

W. E. Crane. 

Broadalbin, N. Y. 





The editorial on “Cylinder Lubrication” 
brings to mind an experience with a cut 
cylinder. It was the low-pressure cyl- 
inder of a compound condensing Corliss 
engine, 16 and 30 by 42 inches, running 
60 revolutions per minute, with too pounds 
boiler pressure and 15 
pressure. 


pounds receiver 
Upon taking charge, one of the 
first things looked into was the internal 
condition of the cylinders and valve cham- 
bers. The bottom and part way up the 
sides were considerably scored and the 
surface roughened, seeminely for want of 
oil. The walls of the high-pressure cyl- 
inder were in excellent condition. 

The low-pressure piston was dismantled 
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and thoroughly overhauled. The sharp 
edges of the bull rings and steam ring 
were rounded, and an §S type of spring 
was used for setting out the steam ring 
instead of the stiff, old-fashioned style of 
spring. 

After the piston was reassembled, the 
cylinder was well 
put on, 


oiled, and the head 
Cylinder oil was fed to the in- 
ternal parts by sight-feed lubricators. Oil 
was fed into the low-pressure cylinder at 
the rate of about four drops per minute, 
making the amount used per watch of 
eight hours, 1% pints, or 0.18 + pint per 
hour. The engine was run for a week, 
and as far as could be judged, no cutting 
occurred. But in order to make sure, at 
the end of the week the low-pressure head 
Was again taken off and the cylinder ex- 
amined from end to end. There was a 
marked improvement, and it was certain 
that in the course of time the roughened 
surface at the bottom and sides would 
again become smooth and take on that 
glass-like polish which is desired. All 
the rings were turned round to a new 
position, with the idea of preventing any 
opportunity for scoring to occur. The 
cylinder was coated with oil, closed up 
and run for another week as before. This 
treatment was continued for a month, 
turning the rings to a new bottom bearing 
each time; a_ noticeable improvement 


showed up right along. Every time an 
examination was made the entire surface 
of the cylinder was found to be covered 
with a film of oil, and no matter on what 
part the hand was placed it could be felt 
that the surfaces were certainly getting 
and retaining oil. After a few such over- 
haulings, and by carefully watching at all 
times during operation that the cylinder 
got the four drops per minute, a glazed 
surface gradually came on, and never 
again was there any trouble from cutting 
and scoring. The engine is running to- 
day, and has been in service about eighteen 
years. 

It may be thought by some that a pint 
and a half of cylinder oil for an eight- 
hour run of such a cylinder is too much, 
but judgment suggested that quantity, and 
experiment showed that it was about right. 
It might perhaps have been cut down a 
small amount without scoring the cyl- 
inder, but at any rate the error, if any, 
was on the right side. 

The oil that was used was suitable for 
the purpose and cost 33 cents per gallon. 


As 1%4 


the oil cost 6.18 cents for the run, or 0.772, 


pints per eight hours were used, 


hour. The 


say 4/5 cent per 
horsepower of that one cylinder all day 


average 
was 50, so that 50 horsepower for one 
hour cost 4/5 of one cent for lubrication, 
and one horsepower-hour cost 


1/50 X& 4/5 = 2/125 cent, 


or 0.016 cent per horsepower-hour. 
Cuartes J. 


MASON 


Scranton, Penn. 
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Methods of Measuring the Flow of Water 


Tank Measurement, the Tank Orifice Method and Direct Measurement 


by Orifice in Thin Plate. 


Calibration of Flow through a Valve 





BY FRANKLIN VAN WINKLE 


Water’ is so generally employed for 
domestic and industrial purposes that 
methods for measuring its flow are of in- 
terest to all branches of engineering. Se- 
lection of a method of measurement will 
naturally depend upon the economy, con- 
venience and accuracy required. Measure- 
ments of commercial importance should 
be made in a manner that is both convinc- 
ing and reviewable, not only to allay 
doubts that may subsequently arise in the 
mind of the engineer who conducts the 
measurement, but also that he may be 
better prepared to meet reflections likely 
to be cast on his work by uninformed 
and interested critics. While accuracy is 
always of leading importance, the rule 
which obtains in surveys and other en- 
gineering measurements respecting pre- 
cision of method and refinement of de- 
tail also holds true with respect to prac- 
tical hydraulic measurements, viz., that 
refinement carried further than the de- 
gree of precision demanded of the re- 
sults only tends to befog the results, and 
is of no _ possible advantage beyond 
scientific interest. 


TANK MEASUREMENT 

When sufficient head is available for 
delivery and discharge from a_ suitable 
measuring box or other form of tank, un- 
doubtedly the simplest and best meth- 
od of gaging flow is by tank measure- 
ment. This consists in catching a known 
quantity of water and observing the time 
required. The greater the depth of tank 
employed the less the per cent. of error 
in observation of quantity, and the greater 
the volume caught per charge, the less 
the error in observation of time required 
per charge. When the flow to be measured 
is of considerable magnitude it is diffi- 
cult to shut it off instantaneously from 
the measuring tank, or to estimate when 
to divert the supply so as to fill the 
measuring tank precisely to a mark. On 
this account the level of water received 
for each charge should be marked and 
noted, and the capacity of the tank care- 
fully calibrated for each point of filling. 

Cubical capacity of the simpler forms 
of tank is readily calculated. If the form of 
tankis irregular, requiring intricate calcula- 
tions of capacity, then the capacity em- 
ployed can be calibrated by drawing down 
known measures of water, or by weighing 
the quantities required for filling or drawn 
down from the points of fillings. 

Tt may seem superfluous to call atten- 


tion to the fact that errors are introduced 
from losses of water by spilling or leak- 
age from the measuring tank. Inexact- 
ness in these respects leaves uncertainties 
in the mind of the experimenter and casts 
a reflection on the results as unworthy 
of confidence in any degree of precision. 
However confident one may be of the ab- 
sence of leakage, the amount should be 
determined by test, and any material 
amount should be accredited to the flow. 
Careful observations should be made to 
ascertain if there is any reduction in 
volume when the measuring tank is left 
standing filled to the different points of 
level of test charges. If the rate of leak- 
age is inappreciable when the tank is 
filled to the charging points, then error 
due to leakage may be neglected from cal- 
culations, but the rate should be noted 
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FIG. I, TANK-ORIFICE METHOD 


along with other data. Strictly speaking, 
the rate of leakage should be determined 
at a large number of levels and duly 
accredited in the result according to their 
rate and the time required by the flow 
under measurement to fill the tank from 
one such level to another. 

An absolutely tight tank is seldom ob- 
tainable, especially for measurement of 
large quantities at a filling, and all causes 
for errors incident to leakage should be 
reduced to a minimum. Estimates of the 
filling of an ordinary reservoir, pond or 
other irregular cavity in earthwork are 
not to be construed in the sense of ac- 
curate hydraulic-tank measurements be- 
cause of the uncertainties in computation 
of their capacity, and the undiscoverable 
losses from seepage and evaporation. 


TANK-orRIFICE METHOD 
Measurement of water by orifices or 
apertures consists in directing the flow 
through an opening whose discharging ca- 
pacity is known or assumed for the con- 
ditions under which the opening is em- 


ployed. This method of gaging water 
may be considered as coming next to tank 
measurement in point of accuracy. Meas- 
urements made by employment of sharp- 
edged orifices and apertures may be re- 
garded as standard, because standard con- 
ditions of flow and form of aperture are 
more readily obtained and identified than 
with other forms, and with ordinary care 
they yield results which are nearer the 
truth than the percentage of absolute ac- 
curacy required of practical hydraulic 
measurements. 

As rate of flow through an opening of 
given form depends on its size and the 
head of water acting, the measurement of 
an unknown rate of flow by orifice or 
aperture requires either that it shall be 
adapted to the flow with a constant head 
on the aperture, or that the head may 
adapt itself to maintenance of the flow 
through a constant size and shape of open- 
ing. Generally speaking, it will be found 
most convenient to make selection of an 
approximate size of opening and then as- 
certain the head required for discharging 
through it the flow to be measured. 

A simple and efficient method of meas- 
uring flow, which has the merit of suffi- 
cient accuracy for most practical pur- 
poses, consists of what might be termed 
a combination of orifice and tank measure- 
ment and will be found both convenient and 
useful for metering small quantities of 
water. It is founded on the hydro- 
dynamic principle that when a vertical- 
sided vessel like V’, in Fig. 1, is filled 
with a’ liquid to any level, L, above the 
center of an aperture 4 in the side of 
the vessel, then the liquid down to the 
center of the aperture will discharge it- 
self through the aperture with dropping 
head in twice the time the same quan- 
tity would be discharged if the head were 
kept replenished to the original level L. 

This being true, the rate of discharge 
may readily be determined for any head 
H, within the dimensions of the tank, 
the process consisting simply in first fill- 
ing the tank to the desired level, determin- 
ing the quantity from the center of the 
opening up to the level in question and 
noting the time required for that same 
quantity of water to discharge itself down 
to the center of the aperture. The volume 
so discharged can be estimated from the 
dimensions of the tank, or, better, it can 
be caught and weighed in a _ receiving 
vessel. The rate of discharge from a con- 
stant head H’ is readily determined by ob- 
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serving the time required for the tank thus 
to discharge itself. The principle is an 
interesting one and may be demonstrated 
with very simple apparatus. A round or 
flat tin can, measuring 3x6 inches, or 
larger, may be used as a measuring tank. 
The discharging aperture may be a round 
or square hole cut in the side of the can, 
and to avoid errors which would be due to 
the suppression of the natural contraction 
of the discharge, the hole should be placed 
two to three times its own hight above the 
bottom of the can. It wil! be found most 
convenient to perform the demonstration 
with the head of water carried at the top 
of the measuring tank, for the tank may 
be held full to overflowing with greater 
ease than at any other level by drawing 
water from a tap or pouring from another 
vessel. Having determined the time re- 
quired for emptying the vessel by natural 
discharge down to the center of the open- 
ing, the measuring vessel may then be 
supplied and kept full to overflowing, the 
surplus water being allowed to waste. 
With these conditions established, catch 
the discharge in the receiving basin for 
one-half the length of time which it re- 
quired to empty itself down to the center 


. 
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for the reasons (1) that for large orifices 
the time of descent is usually so small 
that it cannot be observed with precision; 
(2) that friction of the liquid on the sides 
of the vessel may introduce an uncer- 
tainty; (3) that with small heads a 
vortex forms about the orifice with un- 
known effect on the discharge; and (4) 
that the ratio of the actual to the the- 
oretical discharge varies with the head 
acting on the orifice. All of these criticisms 
are more in line of refinement than is 
usually required of practical hydraulic 
measurements. As for the first one, or: 
dinary engineering acumen will decide 
whether conditions are suitable for proper 
observation of time, that being simply a 
question of having a tank large enough in 
proportion to the size of aperture to ob- 
viate serious percentage of error in ob- 
servation of time. As for frictional re- 
tardation of flow through the orifice, due 
to contact of the liquid with the sides of 
the containing vessel, it is hardly to be 
expected that for practical purposes one 
would use a tank so small in cross-sec- 
tional area that there would be any ap- 
preciable capillary effect or that there 
would be enough velocity downward 
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FIG. 2, ORIFICE 
of the orifice. The quantity should be 
the same in both cases. 

This principle affords means for de- 
termining the rate of discharge of almost 
any of the simpler forms of orifice, when 
discharging under any head, and a ready 
means for gaging flow by an orifice, pro- 
vided, only, that the necessary head is 
available for the supply and discharge of 
water from the measuring tank. 

The theorem holds true only on the 
hypothesis that the ratio of the actual 
to the theoretical discharge is constant 
for all heads. This assumption is not 
strictly true for any form of aperture, 
but it is quite nearly enough true for most 
practical purposes, especially employing 
the simpler forms of “aperture in thin 
plate” discharging without suppression of 
contraction.* If greater refinement is de- 
sired, then a series of tests may be made 
of rates of discharge of the aperture at 
different heads, and this will admit of 
inalysis for the determination of actual 
‘(low with as much precision as though 
the discharge of the aperture had been 
ested by separate tank measurement. 

Objection has been made to the inex- 

‘tness of employing a dropping head for 

alibrating the discharge of an aperture 


*See Power AND THE Enoineer, Aug. 25, 
‘OS, page 314, and Oct. 13, 1908, page 606, 
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IN THIN PLATE 


through the tank to create a friction like 
pipe friction. 

The third criticism, viz., that respecting 
the formation of vortices, is worthy of 
more than passing attention. It is true 
that some error may be introduced from 
formation of vortices which form as the 
head approaches very nearly down to the 
aperture, retarding the egress of the liquid. 
Any disturbance of this kind is likely to 
be regarded by the novice as_ seriously 
interfering with velocity of discharge, for 
it is to be observed only toward the end 
of the experiment when the observer is 
intent on catching the expiration of the 
time, and as the discharge is very much 
slower than in the beginning, he is liable 
to be impressed that it is unnaturally slow, 
rather than that it has been properly re- 
duced as a result of reduction in head. 
The formation of vortex may be very 
materially reduced by the momentary in- 
troduction of a thin paddle let down verti- 
cally into the liquid. If vortices occur 
to an annoying extent, then two or more 
smaller apertures may be employed, in 
which case the uld, of course, have 
their centers on the same level, though 
they need not necessarily be of the same 
size or shape. For elimination of errors 
it is better that no aperture should be 
nearer another or to the bottom or side 
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of the tank than three or four times its 
largest diameter. 

As the combined tank and aperture 
method of measurement is founded on 
the hypothesis that for a given orifice 
the ratio of the actual to the theoretical 
discharge, called the coefficient of dis- 
charge, is constant for all heads employed, 
the fourth criticism is probably the first 
which would suggest itself to the mathe- 
matician. Upon looking over a table of 
discharges of circular vertical “orifices in 
thin plate,” '% inch to 12 inches diam- 
eter, giving discharges under heads vary- 
ing from g inches to 10 feet, the coeffi- 
cients are found to vary from about 62 
per cent. to 60 per cent. of the 
corresponding theoretical discharges; and 
for the same orilice under different heads, 
the variation will be observed to be less 
than 2 parts in 62, ie., between 3 and 314 
per cent. The same general fact holds 
true for square apertures. This margin 
is close enough for almost any practical 
purpose, and closer in fact than independ- 
ent experimenters would be likely to ob- 
tain results of the same flow by any meth- 
od of measurement. When it is considered 
that the tank-aperture method consists of 
calibration of the aperture actually em- 
ployed and under actual conditions of its 
employment, then under reasonable condi- 
tions it would seem that this method of 
testing and using an aperture should be 
quite as reliable for measuring flow as 


about 


“ 


by employment of an orifice which has 
been rated on 
the authority of an independent experi- 


menter. 


constructed, applied and 


Direct MEASUREMENT BY ORIFICE 


Making measurement of flow 
through orifices in thin plate is a favorite 


direct 


method among engineers of metering the 
rate of flow of liquids and gases because 
of the simplicity of conditions required, 
such 


the convenience of construction of 


orifices and the small variation in value 
of coefficients of 
have referred to. 


which we 
If a flow of water can 
be delivered to an orifice of this kind, 
under constant known head and without 
undue suppression of contraction, or other 
hindrances to natural formation of a jet 
of the form which it would assume if dis- 
charging freely into the atmosphere or 


discharge 


emerging from a submerged orilice, then 
the effective head and the size of orifice 
being known, the discharge taking place 
may be relied agree with the 
tabulated values close enough for all prac- 
tical purposes. 


upon to 


Grave errors are frequently made, how- 
ever, in assuming that passages through a 
valve, fitting, pipe, discharge outlet of a 
pump, 
in thin plate. It may chance that an open- 
ing of this kind will deliver the quan- 
tity so estimated on the basis of some 
one or more of its dimensions, but esti- 
mates of this kind should be set down as 
of little greater value than guesswork. 


etc., can be construed as orifices 
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In gaging a rate of flow, some difficulty 
may be experienced in arriving at the 
size of orifice which will meet the re- 
quired conditions. The required size may 
be determined either by gradual enlarge- 
ment of the orifice up to a size found ade- 
quate, or a somewhat larger orifice may 
be employed, with suitable provision for 
creating a counter head on the discharge 
side of the orifice, thus effecting measure- 
ment Of the flow in question, with its dis- 
charge taking place under normal condi- 
tion of its head. Gaging flow by orifice 
may be better understood from the follow- 
ing illustrations: 

Suppose it is required to test a water 
meter or the quantity of water delivered 
by a pump in either case by a 14-inch 
pipe P, Fig. 2, the normal condition of 
delivery being through the valve opened 
to such degree as to cause pressure in 
the pipe P to be reduced to 10 pounds 
per square inch. The size of aperture re- 
quired for discharging the flow may be 
approximately determined by inserting re- 
ducing bushings in the discharge side 






on Orifice G 


Effective Head 


a 





i 
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FIG. 3. 


of the valve J’, and noting what size of 
bushing, if required when the 
valve is full wide open, to check the flow 
to the normal (10 pounds per square inch) 
pressure on the inlet side of the valve. 


any, is 


The internal diameter of bushing so re- 
quired will generally be smaller than the 
diameter of orifice required for gaging the 
flow, but if the normal condition of flow 
requires the valve to be opened to its 
fullest extent without bushing down its 
outlet, then the measuring orifice may 
have to be smaller in diameter than the 
size of the pipe P. 

The orifice is most con- 
veniently made by drilling a beveled- 
edged hole in the center of a blank flange, 
or diaphragm, made from a piece of plate 
iron, as shown at 4 in Fig. 2, the smaller 


measuring 


diameter being the determining size of the 
orifice, and in measurement of the flow 
is to be presented “up stream,” that is, so 
that flow takes place only by coming in 
contact with the sharp edge of the smaller 
diameter. 

The orifice plate may be attached to 
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the regular discharge valve [” by means 
of a nipple and flange, and the orifice 
gradually enlarged until it comes up to 
proper size for discharging the flow with 
normal pressure showing on the inlet side 
of the valve Il’, but with the valve V 
opened to its utmost. If the size of orifice 
thus required is found to be larger in 
diameter than about one-fourth the diam- 
eter of the pipe P, then the valve must be 
some form of re- 
ceiving chamber is to be employed which 
is four to five times the diameter of the 
orifice and of at least the same length, 
in order to obtain conditions of presenta- 
tion of flow to the orifice which will be 
compatible with ratings that have been 
established for the flow through orifices 
in thin plate discharging without suppres- 
sion of natural contraction. 

Under some circumstances the process 
of thus arriving at the size of orifice may 
be very tedious and a method of measur- 
ing by orifice discharging against a counter 
head, under control, may be 
found more convenient. For this purpose 


removed and other 


which is 
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METHOD OF CALIBRATING A VALVE 


a suitable aperture chamber must be pro- 
vided for receiving the flow which is to 
be discharged through the orifice, and 
means must be provided for throttling its 
escape to any degree of back pressure 
found necessary to check and hold the 
discharge to the rate required for satis- 
fying normal conditions of the flow which 
is to be measured. 

that the normal 
conditions of flow consist of discharge 
from a 1%-inch pipe P, Fig. 3, with a 


Assuming as_ before 


stated pressure of 10 pounds per square 
inch at the point of delivery to the dis- 
charging valve /”, an aperture chamber 
C D may be improvised for employment 
of a diaphragm having an orifice G made 
as before by drilling a beveled-edged hole 
in a blank flange or diaphragm made of 
plate iron. The compartments C and D 
may either or both ‘be composed of full 
lengths should be 
shorter than five to six times the diam- 
eter of the orifice employed and neither of 
the aperture chambers should be of diam- 
eter less than four to five times the diam- 


of pipe, but neither 
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eter of the orifice. The size of the orifice 
can be approximately determined by find- 
ing the least size of bushing required to 
effect the previously de- 
scribed, but the size of orifice should he 
made larger rather than smaller. If there 


discharge, as 


is no objection to dimensions required for 
the orifice chamber, there is an advantage 
in making the orifice the size of the 
internal diameter of the pipe P for the 
purpose of rating the discharge under a 
broader range of pressures or degrees of 
opening of a stop valve. The nipple J 
and valve |” are the outlet connection 
and escape valve from the compartment D. 
This valve should each 
be of greater capacity than the supply 
pipe, though two or more openings may 
be employed, and of any form for regulat- 
ing the rate of discharge of the cham- 
ber D. 

Some means must be employed for de- 
termining with a fair degree of accuracy, 
the difference in pressure between the in- 
let and outlet chambers C and D which 
are on each side of the orifice. 


connection and 


Ordinary 
metallic-pressure gages are unsuitable for 
this purpose; for portable purposes, mer- 
cury-column found very 
satisfactory; but for measuring moderate 
pressures, no better form of piezometer 
can be employed than 34-inch rubber 
garden hose connected by long nipples 


gages will be 


down into the body of each compartment 
of the 
Fig. 3. 


orifice indicated in 
The open end of each end of hose 
can be drawn up against the wall of a 


building by cords and pulleys or otherwise 


chamber, as 


elevated side by side for convenient de- 
termination of difference in elevation of 
the hose ends when each is at the point 
of overflowing. This difference, prefer- 
ably measured in feet, is the difference 
of heads acting on opposite sides of the 
orifice G, and, for all practical purposes, 
the discharge through the orifice for all 
pressures may be assumed as being the 
though the orifice were only 
acted upon by a pressure equal to this dif- 
ference, and the discharge through the 
orifice took place direct into the atmos- 
phere in place of discharging into the 
chamber D. As discharge from the cham- 
ber D is capable of being throttled, any 
desired degree of counter head less than 
the head in the compartment C is readily 
obtained. 


same as 


Frow THrovucu VALVE 


For calibrating the flow through a fit- 
ting, or for determining flow for different 
points of registration of valve openings 
under different heads, the same form of 
apparatus employed by placing 
the valve or fitting to be tested on the 
discharge end of the chamber D in place 
of the valve I’. 
be made with reference to the flow which 
takes place through the valve or fitting 
when discharging direct into the atmos- 


may be 


If such a calibration is to 


phere, then it is only necessary to place 
a valve at the inlet of chamber C for 
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regulating the flow to the chamber C and 
thus adjust the pressure in the chamber D 
to the desired intensity. When the valve 
or fitting under test is opened any stated 
amount and is discharging to the atmos- 
phere, the rate of flow may be determined 
as before from the size of the orifice G 
and difference of heads in the chamber C 
and D. If, however, the valve or fitting 
is to be tested to ascertain the discharge 
which takes place for a given drop in 
pressure for which it is responsible when 
inserted in a pipe line, then the valve or 
fitting under test should have a submerged 
discharge as into a wasting tank 7. This 
tank should be of liberal proportions. The 
connections J and AK should be of the 
same diameter and roughness as the pipe 
line and each should be three or more 
diameters in length so as to conform to 
the same advantages or disadvantages of 
adjustages as those afforded by the pipe 
line. The supply to the admission cham- 
ber C is then to be so adjusted that H, 
the difference in elevation of the heads 
in the chamber D and wasting tank T, 
is equal to the stated drop of head in the 
pipe line. 

Calibrations can thus be made of rates 
of flow through valves to determine the 
drop in pressure accompanying various 
degrees of opening, and if their construc- 
tion is such as to be depended upon for 
a positive registration of their degree ‘of 
opening, they may be employed with great 
advantage for metering the flow of pipe 
lines. 

It may be understood from the above 
that mechanical apparatus required for the 
measurement of flow by orifices in thin 
plate need not be very elaborate. In 
estimating the discharge, the important 
factors for observation are measurement 
of the effective head (reduced to feet), 
and smallest diameter of orifice (if cir- 
cular in form) for determination of its 
square feet. The theoretical 
velocity of flow, in feet per second, which 
would be due to any particular head may 
be readily determined from the formula: 


area in 


v=z f 29h = 8.02 ¥ h, 


or is to be obtained from tables of veloc- 
ities of falling bodies.* A table giving 
of circles will give the area of 
crifice employed. This, reduced to square 
feet, is to be multiplied by the theoretical 
velocity in feet per second, and the the- 
oretical discharge of the orifice is ob- 
tained in cubic feet per second, and for 
practical the actual discharge 
may be assumed to be 62 per cent. of the 
theoretical discharge so obtained. 
Practical metering by employment of 
orifices should not be attempted unless 
ithe water to be measured can be delivered 
to the orifice with an effective head of at 
ast ten times the depth of the orifice 
nd generally with not less than 2 feet 
‘ head. These conditions are usually at- 


areas 


purposes 


*See PowkrR AND THE ENGINEER, Aug. 25, 
JO8, page 314, 
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tainable wherever there is a supply of 
water of sufficient importance to be meas- 
ured, but if they cannot be obtained, re- 
course must be had to other methods of 
measuring flow. 





Coal Imports and the Duty on 
Coal 


Some of our contemporaries appear to 
be very much exercised about the prob- 
able result of the reduction of twenty-two 
cents per ton in the duty on bituminous 
coal made by the new tariff. One or two 
of them have gone so far as to predict 
heavy imports with a corresponding re- 
duction in the trade of our own mines. It 
seems to us that this alarm is altogether 
needless, and that the lower duty is not 
likely to have any considerable effect upon 
the general coal trade. It is possible, of 
course, that in the East there may be a 
slight increase in the imports of Nova 
Scotia coal into New England territory, 
where it can be delivered by sea at a very 
low freight rate. The quantity of coal so 
imported, however, is not at all likely to 
be a serious menace to our own mines. 
The total present capacity of the Nova 
Scotia mines is very small in comparison 
with those of a single region in Pennsyl- 
vania—such as the Clearfield, for instance 
—-which is now engaged in supplying east- 
ern territory. Moreover, the quality of 
most of the Nova Scotia coal is not such 
as to make it a formidable competitor of 
Cumberland, New River, 
Pocahontas or Clearfield. The probability 
is that the great majority of manufacturers 
will prefer one of these coals to that of 
Nova Scotia, even if offered at a lower 
price. Moreover, if the reduction in duty 
is to be considered as a limitation in price, 
its effect would be very much less in that 
direction than is the present competition 
between West Virginia and Pennsylvania 
coals. We do not expect to see any 
marked increase in coal imports on the 
Atlantic seaboard. 

On the Pacific coast, especially in Cali- 
fornia, the greater part of the demand 
for coal is already supplied from British 
Columbia and Australia. The reduction 
in duty is not sufficient to stimulate these 
imports to any great degree beyond the 
amount which they have already reached, 
and which is established by the existing 
demand and the absence of any strong 
competition from domestic coal. In re- 
cent years, in fact, the limiting agent in 
the consumption of foreign coal in Cali- 
fornia has not been the competition of 
domestic coal, but the use of fuel oil. 

The only part of the country where the 
reduction in duty is liable to make any 
important difference is in the northwest- 
ern States of Montana and Idaho; where 
the lower duty will probably help the 
consumption of the excellent coal from 
the Crow’s Nest pass district, a very 


such coal as 


417 


considerable quantity of which already 
finds its way to this side of the line. This 
trade is of growing importance, but, after 
all, it owes its rather to the 
comparatively short haul and lower freight 
rates than to any tariff considerations. 


increase 


The duty still charged of forty-five cents 
per ton will give domestic coal a certain 
advantage; but quality and freight rates 
will still remain the principal considera- 
tion, as heretofore, both in the East 
and the West.—Engineering and Mining 
Journal, 





Coal Production in Pennsylvania 


The total production of coal in Penn- 
sylvania in 1908, as reported by the United 
States Geological Survey, was 200,448,281 
short tons, having a spot: value of $276,- 
995,152. This included 74,347,102 long 
tons (equivalent to 83,268,754 short tons) 
of anthracite, with a spot value of $158,- 
178,849, and 117,179,527 short tons of 
bituminous, with a spot value of $118,- 
816,303. 

The production of both anthracite and 
bituminous coal in Pennsylvania in 1908 
was less than in 1907, but owing to the 
fact that anthracite no longer enters to 
any great extent into manufacturing in- 
dustries, it was less seriously affected by 
the financial depression than bituminous 
coal. The aggregate production of both 
kinds in 1908 showed a decrease of 35,- 
299,208 short tons, or 14.97 per cent., in 
quantity and of $42,252,930, or 13.24 per 
cent., in value from that of 1907. 

It is estimated that in Pennsylvania 
16,970,000,000 tons of anthracite remain 
yet to be mined, and 109,000,000,000 tons 
of bituminous coal. 





Limiting Water Rights 





Following the lead of the National Trri- 
gation Congress which recently met at 
Spokane, Wash., the National Conserva- 
tion Congress in Seattle on 
August 28 adopted a resolution to the ef- 
fect that the Federal Government ought to 


session at 


limit grants and water rights to a reason- 
able and definite time and fix an annual 
tax upon them. 





In a_ speech on “Conservation” at 
Chautauqua, N. Y., August 26, G. Gros- 
venor managing director of the 


Commercial 


Dawe, 
Southern said: 
“The harn_ssing of water power is urgent- 
ly important. The prompt use of water 
power will indefinitely extend the life of 
our coal beds. 


Congress, 


This calls for a new body 
of previsionary legislation, giving aid to 
the development of water powers, but 
making their permanent alienation im- 
possible.” 
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Misleading Exactness 





In using formulas and making calcula- 
tions it would seem that over exactness 
could do no harm, but if some of the 
factors in an equation are so indefinite as 
to nullify the apparent precision of others, 
then any exactness in excess of that de- 
manded by the probable error in the most 
indefinite factor is a waste of time. Be- 
sides, the result obtained is often mislead- 
ing, for if one factor is accurate to a 
small fraction of one per cent., it is only 
natural to that the result will 
be equally close, when as a matter of fact 
there are other factors in the equation 
which can be determined only to within 
one or two per cent., and the supposition 
as to the exactness of the answer is, of 
course, in 

In wiring calculations, for example, it 
is not often that electrical men strike a 
happy medium between crude approxima- 
tion and an exactness obtained only in 
laboratory work. Take the formula used 
frequently in direct-current work, where 
the volts lost equals the mil-foot resistance 
times twice the product of feet and am- 
peres mils. In the 
tables commonly used the circular mils are 
given to an average exactness of one- 
tenth of per cent., and in making 
the substitution in the formula the cir- 
cular mils are almost invariably used to 
the last place. This is surely over-exact- 
ness when the resistance per mil foot of 
pure copper at sixty-eight degrees Fahren- 
heit, as given by various authorities, varies 
from 10.35 to 11 ohms. In estimating the 
length of wire in a street circuit an error 
of two feet in a thousand, due to sag and 
the tilting of corner poles, is negligible, 
and in computing the length of wire from 
building plans it is almost impossible to 
come closer than two or three inches in 
one hundred feet. 

With a relatively large variation in the 
conductivity of copper, owing to difference 


suppose 


error. 


divided by circular 


one 


in hardness and purity, and since esti- 


mated lengths of wire may easily differ 
one-fifth to one-half of one per cent., there 
is no good reason for greater accuracy in 
the other factors, that is, one-fifth of one 
per cent. error in circular mils would be 
allowable, and for ooo wire the calculator 
would be perfectly justified i# using 168,- 
000 in place of 167,800, the value given 
in the table, and 1.97 for feet per pound 
in place of 1.960. 

In the formula where weight per mile 
equals circular mils divided by 62.567, the 
denominator might well be changed to 
62.6 and make an error of but little more 
than one-twentieth of one per cent. There 
are other formulas which might well be 
treated in the same way, but to be able 


to approximate intelligently and to dis- 
tinguish between too great accuracy and 
careless figuring requires a thorough 


knowledge of the work, and perhaps it 
would be better to be on the safe side and 
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be over-exact until familiar enough with 
the subject to know when and just how 
much to approximate. 





Care of Clippings and Catalogs 


The usefulness of manufacturers’ cata- 
logs as the latest and fre- 
quently the only printed information ob- 
tainable on many technical subjects, has 
recently been recognized by the trustees 
of the Free Public Library of Newark, 
N. J., in making special provision for a 
collection of literature of this kind, and it 
is to be expected that the good example 
will be followed by public libraries of 
other industrial centers. 

Printed matter is so freely distributed 
nowadays that we are liable to extend a 
general neglect of gratuitous publications 
to those containing information worthy of 
our special attention. 


sources of 


Every progressive 
engineer is alive to the fact, however, 
that a rich fund of information is to be 
gleaned from clippings of advertisements 
and from trade catalogs, and knows that 
frequent reference to literature of this 
kind is almost unavoidable. 

For want of simple and inexpensive 
methods of preserving private collections 
oi printed trade matter, it is often the 
case in consulting literature of this kind 
that fruitless search for a much-desired 
clipping or catalog leads one to the con- 
clusion that it must have found its way 
to the waste basket. 
cumstances a person 


Under those cir- 
who is intent on 
seeking information on a particular sub- 
ject, especially if not successful in finding 
what he wants, is strongly impelled with a 
desire then and there to make a thorough 
house-cleaning of all advertising matter 
not immediately required. In this manner 
many catalogs in which more than pos- 
sible value is recognized become destroyed, 
for the very good reason that their pres- 
ence, in littering up a desk or office, has 
become intolerable. A confused collection 
of advertising matter is very liable to con- 
tain a large proportion of pamphlets, cir- 
culars and clippings that never should 
have been given more than temporary 
houseroom, but without means for making 
an orderly arrangement of such matter 
as may have present or prospective value 
the whole lot sooner or later comes to be 
regarded as an untidy mass of rubbish. 
No one can appreciate the real value 
of his collection of trade literature until 
he has adopted a simple system of filing 
matter of this kind and has accorded to 
it the same care and dignity 
does to preservation of other 
papers. 


which he 
books and 


made, the 
time and mental effort required for sort- 
ing and filing advertising matter will be 
found much less than that taken to find 
obscure places for it, and with the great 
advantage that when a catalog or pamphlet 


Once a beginning is 
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is needed there is no waste of time in 
determining where to look for it. 

Anyone who has never undertaken to 
file pamphlets and catalogs under a few 
divisions of subjects will be surprised to 
find how large an amount of valuable ma- 
terial of this kind can be compressed into 
a small space, and once some simple sys- 
tem is inaugurated, its great advantage 
over no system at all will be so highly 
appreciated that the system selected is 
quite sure to develop itself into a very 
good one for its purpose. 

No particular system of filing can be 
advocated as best for all cases, but for 
filing a moderate-sized collection of cata- 
logs, when one does not -wish to incur 
the expense of a regular card-indexed 
drawer file, it would be hard to find a 
simpler, more compact or less expensive 
method than by employing common box 
letter files for receiving the matter under 
a few leading heads. These box files are 
about two and three-quarters by ten by 
twelve inches, they cost very little, are 
obtainable at most any stationer’s, and 
when provided with bold labels signifying 
their special contents they present a good, 
business-like appearance. 

3y employment of five or six box files, 
as we have suggested, an engineer or fore- 
man can maintain a very satisfactory cat- 
alog file which will not only be a source 
of great convenience to him but will be 
impressive of his ability and intelligence. 
Beginning with a promiscuous pile of cat- 
alogs, pamphlets and circulars, it is well 
to sort them out under only a few heads, 
as: (1) Engines and Appurtenances; (2) 
Boilers, Pumps, Heaters and Appurte- 
nances; (3) Electrical Machinery and 
Supplies; (4) Shafting, Pulleys, Belting, 
etc.; (5) Pipe, Valves, Fittings, Plumbing 
and Steam Goods; (6) Hardware Sup- 
plies, General Merchandise. 

Before filing away in the boxes it is 
well to make a thorough weeding out of 
less desirable catalogs, and if any classi- 
fication is then found too large for a 
single box, part of the collection under 
that head can be carried over into the 
next box, and if by thus distributing the 


subjects there does not appear to be 
enough room for the collection, the 


remedy is evident, viz., either to cut down 
in quantity by a closer pruning or add a 
fling box or two. A few catalogs will 
generally be found too large to be placed 
in the filing boxes; these can be stood up 
on edge between the boxes next to those 
containing their proper classification. 

In making use of box files, as we have 
pointed out, it is not necessary to take 
down a box every time a catalog is ready 
to be added to the files, as the circular 
or pamphlet can be slipped between the 
boxes to the right- or left-hand side of 
the one containing its classification until 
time it becomes convenient to 
place it in its proper box. The unfiled 
pamphlet is thus brought to notice in 
taking down its proper box just as ef- 


such as 
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fectually as though it had dctually been 
filed. One great advantage of box filing 
with a small number of headings lies in 
the fact that double filing and dead matter 
are quickly detected, and if more space 
is required, the system is easily expanded 
by addition of a new box right along side 
of a filled one, without disturbing the ac- 
customed order of arrangement of sub- 
jects; but the principal advantage of this 
system of filing is its compactness. 

The owner of a catalog file is not con- 
tinually confronted by a nightmare of 
printed matter of doubtful value but pretty 
nearly knows what he has on file, and 
wants a catalog or clipping, 


when he 


quickly lays his hand on it. 





The Detroit Boiler Inspection 


Ordinance 
For a market for the sale of boilers, 
either new or second-hand, Detroit is 


likely to be second to none of the cities 
which have _ boiler-inspection 
in Operation. 


ordinances 
According to the recently 
adopted ordinance, boilers in which the 
shells or drums are directly exposed to 
the fire and are of the lap-seam type, 
the factor of safety used is 4 for pres- 
sures of 100 pounds or less, 4% for boil- 
ers carrying pressures not exceeding 125 
pounds per square inch, and 5 for pres- 
sures not exceeding 150 pounds. While 
these factors are low for new boilers of 
the lap-seam type, they apply equally to 
boilers of any age, and the inspector, if 
inclined to use discretion in the matter, 
cannot legally do so. In the matter of 
age, Detroit makes no distinction, allow- 
ing the same pressure on a boiler which 
has been in service any number of years 
as on one fresh from the shop. A boiler 
of lap-seam construction twelve years old 
which would be allowed 100 pounds pres- 
sure in Detroit would, by the Massachu- 
setts rules, be allowed only 72.9 pounds 
pressure per square inch, and there would 
be no stretch in the inspector’s ruling 
that would say 73 pounds is near enough. 
It seems that water-tube boilers are dis- 
criminated against by the requirements 
of higher factors of safety than are used 
for boilers of admittedly unsafe construc- 
tion; unsafe uncertain. The 
glaring inconsistency in the ordinance is 
the selection of 5 and 6 as the factor of 
safety for water-tube for pres- 
sures of 150 and 200 pounds pressure, 
respectively, notwithstanding the fact that 
seldom, if ever, are the drums of water- 
tube boilers exposed to the direct action 
of the products of combustion. 

A lap seam may be safe until the bend- 
ing action which takes place along the 
joints at every change of pressure has 
made a crack which extends nearly 
through the sheet, but there is no wav 
of determining when this crack, which is 
certain to come, will pass from the safe 


because 


boilers 


419 


to the unsafe side of the line. It is to be 
regretted that the authors of the ordinance 
did not have this in view, together with 
the higher factors of safety that 
in Philadelphia and Chi- 
cago, when this ordinance was passed. It 


obtain 
Massachusetts, 


may be necessary in some sections to get 


out digests of inspection laws in order 


to have boilers pass inspection in the 
various localities where they are sold, or 
get together and secure uniformity in 


inspection laws. 





Massachusetts Inspection and License 
Laws 


In the editorial on the above subject, on 
page 164 of the July 27 issue, the follow- 
ing statement occurs: “New boilers of the 
lap-seam type above forty-two inches in 
diameter are forbidden use or installation 
in the State. legislated 
wisely in the matter of lap-seam boilers,” 
etc. , 

In the edition of the Massachusetts 
Board of Boiler Rules, dated January 9, 
1908, paragraph 8 section 17 reads as fol- 
lows: 


Massachusetts 


“The longitudinal joints of a boil- 
er the shell or drum of which exceeds 36 
shall of butt and 
double-strap construction.” Attention is 
further called to paragraph 7, page 20, 
of the present formulated by the 
Board of Boiler Rules, where it will be 
seen that the original rule has not been 
changed. 


inches in diameter be 


rules 


It will also be noted, on page 45, that 
when it is desired to install a boiler which 
does not conform in every detail with the 
rules formulated by the Board of Boiler 
Rules, the longitudinal joints of such boil- 
er must be in accord with the provisions 
of paragraphs 7, 8 or 9; that is to say, 
if the diameter of the 
ceeds 36 inches, the longitudinal joints 
must be of butt and double-strap con- 
struction, or some form of longitudinal 
joint other than lap-riveted, which would 
require to be approved as provided for by 
paragraph 9, page 29, of the rules. 


shell or drum ex- 





A report on the resistance of rivets is 
presented by Charles Fremont to the Bul- 
letin de la Société d’ Encouragement for 
April. It is pointed out that the resistance 
of riveted to or 
shocks should be borne as much as _ pos- 
sible by the adhesion of the plates, and as 
little as possible by shearing of the rivets 
themselves, the author 
the necessity of standardizing the heads 


of 


plates statical forces 


and emphasizes 
rivets and of regulating the maximum 
temperature during the process of heat- 
ing, not to the elastic 
qualities of the rivet. The increased effi- 
ciency obtained by the application of con- 
tinued pressure during the riveting is also 
mentioned. 


so as destroy 
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Monster Dry Vacuum Pump in 
Salt Works 


Evaporating the brine from salt wells, 
with the consequent recovery of the salt 
held in solution, has developed a demand 
for high-vacuum apparatus to be used in 
this service, the early crude processes hav- 
ing given way to more refined methods, 
as it is obvious that when evaporated in a 
vacuum, the precipitation will be more 
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saturated solution of sodium 


chloride, running ordinarily from 96 to 100 


an almost 
per cent. saturation. ‘The salt is precipi- 
tated in minute crystals, clean and white, 
and when dry is ready for the table. 
Three enormous vacuum pans, each 30 
feet in diameter, arranged to run with 
double or triple effect, are installed here 
with a combined capacity of 4000 barrels 
as double, or over 6000 barrels as triple 
effect, in twenty-four hours, and connected 


to a barometric condenser. The pans are 


‘ 
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apparatus that the dry-vacuum pump 
shown herewith has recently been put in 
side by with pump of the 
same type, though somewhat smaller, be- 
ing 42 inches by 36 inches stroke, that has 
seen ten years’ service. With this equip- 
within inch of the 
barometer is guaranteed, with water at 
60 degrees Fahrenheit, and at times it is 
within 54 of an the barometer 
when condensing 45,000 pounds of steam 
per hour. 


side another 


ment a vacuum one 


inch of 

















Furthermore, it is 
customary whenever possible, to use ex- 
haust steam from some other industry in 


rapid and economical. 


this connection, so that the salt obtained: 


may be considered more or less a bypro- 


duct. This plan is being followed at the 
plant of the R. G. Peters Salt and Lumber 
Company, East Lake, Mich., where the 


exhaust steam from a large sawmill fur- 
the heat for 
vaporization. Water which has been forced 
to the salt 2100 feet below the sur- 
face of the earth comes to the plant as 


nishes necessary energy 


bed 


FIG. I. MANISTEE DRY-VACUUM PUMP 

each fitted with over eight thotisand 2%- 
inch copper tubes and are generally op- 
crated for triple effect, the hot vapor from 
the first going to the second, ete. The 
first pan operates under about 12 inches 
of vacuum, the second 20 inches and the 
third about 28 inches. This arrangement 
produces about six tons of salt for 16,000 
pounds of steam at atmospheric pressure, 
which is equivalent to one ton of coal 
on the basis of eight pounds of water 
It is to augment 


the vacuum obtained by the condensing 


evaporated per pound. 


The pump, as can be seen in Fig. 1, is 
steam-driven, of the beam type, with crank 
and flywheels, and is said to be the largest 
dry-vacuum pump in the world, having 
48-inch diameter by 36-inch stroke air 
cylinders and a steam cylinder 18 inches 
in diameter by 72-inch stroke, and weighs, 
foundation and 
umns, about 125,000 pounds. 


cast-iron col- 
The pump 
is supported by heavy concrete founda- 
tions at an elevation of some 25 feet from 
the surface of the ground on 


with steel 


cast-iron 
piilars and steel beams and is closely con- 
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nected with the condenser head for effec- 
tive working. The base consists of one 
which forms a support for 
the steam cylinder, air cylinders and main 
bearings. The suction valves, 26 in 
ber for each cylinder, are located 22 
each piston and 4 on the two higher 
to pass the lighter air at each stroke. 
Bronze linings are fitted to the air cyl- 


large casting 


num- 
under 


decks 
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pressure between the upper and lower 
sides of the suction valves. On the large 
gland surrounding the trunk piston rod 
provision is also made for a water seal, 
not only on the gland itself but on the 
stuffing box as well, as indicated in Fig. 2. 

Clearance is made as small as possible 
by making the piston of one solid casting 
with bronze followers arranged to carry 


. 
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The steam cylinder is fitted with an or- 
dinary rocking or semirotary valve, oper- 


ated from the main shaft with an ec- 
centric. The guides are well braced to 
the main frame and the crosshead at- 


taches to the beam through a link con- 
nection. Sight-feed oil cups 
oilers are provided for all 


and wipe 
lighter bear- 


ings, and grease is used on the main 








DIAGRAM TAKEN ABOVE 








Power, N.Y. 
FIG. 2. SHOWING MANISTEE PUMP IN SECTION 
y! 
Power, N.Y. 
PLUNGER FIG. 4. DIAGRAM TAKEN BELOW PLUNGER 


FIG. 3. 


inders, each 
indicated in 
All valves 


of which is single-acting, as 
the sectional drawing. 
are 7 inches in diameter, of 
‘lat rubber disks and have no springs. Dis- 
charge and piston valves, 44 for each cyl- 
der, are sealed with about three inches 
f water, while the four individual higher- 
‘ction valves are located in cast-iron cup 
about one inch of 
or just sufficient to 
and allow them to 
slight difference in 


ings which provide 
ater on the valves, 
al them effectively 
ft under the very 


3 inches of water seal on the piston valves, 
thereby occupying all space not taken up 
by the valve openings. Fig. 3 shows a dia- 
gram taken above the piston and marks 
its position at the time of discharge. Large 
as the cylinder is, it can be seen that the 
discharge did not open until the piston had 
nearly completed its stroke, in this case 
about three inches from the end of the 
stroke. As an item of interest, Fig. 4 1s 
presented, being a diagram taken in the 
suction chamber under the piston. 


journals and crank pin. An interesting 
constructional feature is the crook in the 
walking beam, as shown, where the con- 
necting-rod wrist pin is located on a 
center 26 inches above the center of the 
main beam. This has been found neces- 
sary in order to decrease the crank radius, 
shorten the main base plate and at the 
same time provide an adequate length of 
connecting rod, which is 11 feet 854 inches, 
center to center. The flywheels are each 


ten feet in diameter, and as installed there 








is an outboard bearing at each end of the 
shaft. As each piston is working in an al- 
most absolute vacuum during the greater 
part of the stroke, the steam required to 
operate the pump is little more than that 
necessary to overcome friction, the excess 
energy being stored in the flywheels to be 
given up during the short discharge. No 
governor is required, Thirty revolutions 
per minute is the normal speed. 

This pump is perfectly adapted to ser- 
vice as a dry-vacuum pump in a central 
station where its large capacity would 
enable it to take care of a number of con- 
densers at once. The pump was built 
by the Manistee Iron Works, Manistee, 
Mich. 





The N. A. S. E. Convention 


The twenty-seventh annual convention 
of the National Association of Stationary 
Engineers will take place at Columbus, O., 
during the week beginning September 13. 


Monpbay, SEPTEMBER 13 


The opening of the annual convention 
of the Ohio State Association of the N. A. 
S. E. will occur on the roof garden of 
the Southern hotel, at 9 a.m. The Ohio 
State convention was held over to this 
late date for the purpose of receiving the 
delegates to the national convention. 

The bureau of registration will be open 
all day and evening. 

The official opening of the mechanical 
exposition of the National Exhibitors’ As- 
sociation will take place in Memorial hall 
at I p.m. 

The regular session of the Ohio State 
convention will begin at 2 p.m. 

There will be a general reception to 
delegates and visitors at the Southern 
hotel at 8 p.m. 

The annual meeting of the National Ex- 
hibitors’ Association will be held at 8:30 
p.m. in Memorial hall. 


TuESDAY, SEPTEMBER 14 

The official opening of the N. A. S. E. 
convention in the auditorium of the Board 
of Trade building will be at 10 a.m. The 
opening address will be by Charles M. 
Gilbert, chairman of the local committee ; 
invocation, Rev. Washington Gladden, 
D. D.; “Welcome to Ohio,” by Governor 
Judson Harmon; response, by National 
President Fred J. Fischer; “Welcome to 
Columbus,” by Mayor Charles A. Bond; 
response, by W. J. Reynolds, national 
vice-president; address, by Past National 
President Joseph F. Carney. 

The official photograph will be taken on 
the steps of the State capitol immediately 
after the close of the opening exercises. 

The first business session of the national 
convention will take place at 1:30 p.m. 
All sessions of the convention will be held 
in the Board of Trade auditorium. 
national 


The opening of the. annual 
convention of the Ladies’ 


Auxiliary will 
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take at the Southern hotel at 
2.30 p.m. 

The annual meeting of the Life and Ac- 
cident Department of the N. A. S. E. will 
be held at 7:30 p.m., at the Southern hotel. 

There will be an entertainment by the 
Ladies’ Auxiliary of Columbus at 8:30 
p-m., at the Southern theater. 

A continuous concert will be given by 
the Newsboys’ band at Memorial hall, 


from 7 to 10 p.m. 


place 


- 


/ 
WEDNESDAY, SEPTEMBER 15 


There will be a trolley trip to the new 


water-softening and filtration plant at 
9:30 a.m. 
Cars will [feave Southern hotel at 


:30 p.m. for Olentangay park, where the 
theater and various other attractions will 
be open to the delegates and guests. 


THURSDAY, SEPTEMBER 16 
will be morning and afternoon 
of the delegates, and a morning 
meeting of the Ladies’ Auxiliary. All 
sessions will be at the Southern hotel. 
An automobile trip through the parks 
has been planned for the ladies at 2 p.m. 
At a meeting of the National Exhibitors’ 
Association in Memorial hall, at 7:30 p.m., 
the election of officers will take place. 
An entertainment will be given at 8:30 
p.m., in Memorial hall, by the New York 
“Bunch.” 


There 


sessions 


Fripay, SEPTEMBER 17 
_ There will be morning and afternoon 
sessions of the N. A. S. E., and of the 
Ladies’ Auxiliary. At the afternoon ses- 
sions officers will be installed. 

A visit by the ladies to the relic room 
in the State capitol will take place at 
3:30 p.m. 

The installation of newly elected na- 
tional officers of the N. A. S. E. will occur 
at 8 pm. in U. C. T. hall. 

There will be a grand ball in U. C. T. 
hall at 9 o’clock. 


SATURDAY, SEPTEMBER 18 
Delegates and guests will be welcome 
at the various power plants nearby. 
The mechanical exposition in Memorial 


hall will be open every day from Io a.m. 
to 2 p.m., beginning Tuesday, Septem- 
ber 14. 





Turbine Club Outing 


The annual outing and games of the 
Turbine Club, of New York City, took 
place at Wetzels’ Point View park, Long 
Island, on Saturday, August 28. This as- 
sociation is composed of the janitor engi- 
neers connected with the public schools 
in Greater New York. The steamer 
“Tsabelle” conveyed the party to the grove, 
on Long Island sound, where breakfast 
was awaiting them. After satisfying the 
inner man, the company adjourned to 
the grounds, where outdoor sports of all 












kinds were indulged in. 
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The serving of 
an appetizing clambake concluded an en- 
joyable occasion. 





Water Power Trust in Michigan ? 


“The recent incorporation of 18 power 
Mich., 14 Loud 
companies and four others, with total 
paid-in capitalization of $3,200,000, is but 
a forerunner of the formation of a great 
holding company that will take over not 
only these 18 companies, but number 
of still larger and more important ones in 
Michigan,” was the statement made to a 
representative of Power. Immediately 
back of the formation of the new com- 
panies, it is claimed, is the Hodenpyl-Wal- 
bridge syndicate, of New York. 

They have coupled with the Louds of 
Au Sable, it is alleged, in the development 
of the Au Sable river, and it has been 
reported for some time that the Eastern 
Michigan Power Company, which secured 
franchise rights to all the power sites on 
the Au Sable river, was merely an ex- 
ploration company, and that before the 
work of developing the dam sites was 
taken up, new corporation steps would be 
taken. 

But back of the whole scheme is dis- 
cerned the hand of the General Electric 
Company, according to Michigan men who 
believe they are well posted. The General 
Electric Company is said to be identified 
with the Hodenpyl-Walbridge people, but 
more particularly with the Commonwealh 
Power Company, of Jackson, Mich. The 
connection of his firm with the formation of 
the new concerns is easily traced through 
W. H. Claire, of Detroit, who appears as 
one of the incorporators of the largest 
group of new corporations. 

Any attempt to secure a monopoly in 
Michigan’s water rights has been em- 
phatically denied by Mr. Walbridge, of 
Hodenpyl, Walbridge & Co. The firm has 
absolutely no connection with the Loud in- 
terests and no dealings with the General 
Electric Company, except as a purchaser 
of power-plant supplies. The. Louds dis 
claim any connection between the water 
power companies they have formed and 
the three companies of the syndicate, and 

furthermore, a representative of the Gen- 
eral Electric Company speaks of the 
rumors as being utterly absurd. However 
this may be, Michigan would do well to 
guard her rivers so carefully as to make 
such a monopoly of her water powers im- 
possible, and, while encouraging in ever) 
legitimate way their early development 
and to this granting the required 
rights upon such terms as will offer 
attractive return upon the venture, to saf 
guard the interests of her people in tl 
waters by providing for their recovery 
those rights under conditions fair to 
whenever their exercise | 
becomes unreasonah’ 


companies in Lansing, 


a 


a 


end 


concerned 
private interests 
and extortionate. 
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Power Plant Machinery and Appliances 


Original Descriptions 
Manufacturers’ 


No 


o f 


or 


Cuts 


Power 
Write-ups 


Devices 


Used 





MUST BE NEW OR 


The Improved Milne Water 
Tube Boiler 


In the Milne water-tube boiler which 
has been previously described in these 
columns, May, 1904, notable improvements 
have been added that will prove of in- 
terest. This boiler consists of an upper 
and a lower horizontal drum, connected 
with outer banks of tubes, and an inner 


vertical staggered effect and are spaced 
in such a manner that any of them can 
be removed and replaced without inter- 
ference from adjoining tubes or the set- 
ting. This arrangement is shown in the 
accompanying illustrations. 

It has been found in daily practice, as 
might naturally be expected, that the ten- 
the 
the 
faces is lessened, and that such accumu- 


dency for ashes and dust of com- 


bustion to adhere to exterior sur- 














FIG. 2. 


NOTE ARRANGEMENT OF 


ink of tubes between them, so arranged 
hat spaces of suitable width between the 


nks of tubes provide access for in- 
pection, cleaning and repairs through 
coors set in masonry adjacent to these 


aces. The tubes are all uniformly shaped, 
d are interchangeable. The large radius 
curvature permits the use of any of the 
andard cleaning tools, and the removal 
one manhole plate gives access to an 
tire set of tubes. The tubes stand in 


TUBES IN 


INTERESTING 


sealed against the water in the lower 
drum, so that the incoming feed water 
is not mixed with the hot water in the 


drum, but is forced up by the pressure of 
the pump through the two rear rows of 
tubes, and as its passage requires an 
interval in time of over ten minutes before 
it finally enters the upper drum, its tem- 
perature is gradually raised to a_ high 
point, and the great bulk of the scale- 


forming matter is precipitated to the cham- 











PAIRS rUBE 
lations find their way to the rear chamber, 
the 


Likewise 


being easily removed through door 
shown at the right of Fig. 1. 
on the interior of the tubes, scale-forming 
matter not 
precipitated and settles in the large lower 
drum, where it can be blown out at will. 

An interesting feature is the feed cham- 
shown in the This 
chamber is usually connected with the 


two rear rows of tubes, and is closed or 


does readily adhere, but is 


ber, lower drum. 


\RRANGEMENT 











SHOWN IN END VIEW 


ber below. Another good point about this 
that the water (in 
the two rear rows of tubes connecting 


arrangement is cool 
with the feed chamber) coming in contact 
with the gases on their way to the flue 
absorbs a great deal of heat which would 
otherwise be wasted; a_ proportionate 
economy of fuel is, therefore, effected. 
The water-holding capacity per horse- 
power is unusually large, which will be 
apparent when the volume stored in, the 
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FIG. I. 


lower drum is taken into account. The 
steam-liberating surface is ample, and on 
account of the evenness of circulation, and 
the fact that the feed water enters the 
upper drum at the steaming point, priming 
is unknown and dry steam is produced 
under all varying conditions. With the 
construction shown, the upper drum is 
clear of all obstructions, and all tube 
joints but in instances 
where head room is limited, a dry-pipe ar- 
rangement is applied, and the steam out- 
let placed at the side instead of on top. 

The furnace, Fig. 4, is of the dutch- 
oven or dog-house type, but with a 
notable improvement in arch construction, 
and has proven highly efficient and of 
great durability. The boiler setting is 
bound together with heavy channel beams 
set flush with the brickwork, and of such 
substantial .form as to avoid cracking of 
masonry. 

When the boiler is in operation, the 
gases of combustion, leaving the furnace, 
rise upward, flooding the front bank of 
tubes. A portion of the gases take a 
horizontal as well as vertical direction, 
but the bafile tile forces the bulk of the 
gases upward the full length of the tubes. 
At the upper drum the gases turn and 
take a downward direction, thence turn- 
ing again under the baffle tile in the rear 
bank of tubes and rising to the outlet. 

Circulation is upward in the front bank 
of tubes, the velocity being very rapid on 
account of the high temperature, the large 


are accessible, 
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Power, 


SECTIONAL END ELEVATION OF MILNE BOILER 


exposed fire surface and the absence of 
all restrictions. In the second bank of 
tubes the circulation is also upward, but 
with lessened velocity proportionate to 
the difference of temperature; and in the 


Concrete 





FIG. 4. 


FURNACE CONSTRUCTION 
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rear bank of tubes the circulation is down- 
ward through the two rows of tubes not 
connected with the feed chamber, and 
upward through the tubes that are con- 
nected with it. 

The construction throughout is simple. 
No handhole plates, headers or flat stayed 
surfaces exist, and the floor space occupied 
is comparatively small. The boilers are 
made in all sizes from 150 to 1000 horse- 
power for all pressures by the Milne 
Water Tube Boiler Company, 154 Nassau 
street, New York City. 





Producer Gas from Crude Petroleum 


A process for the production of producer 
or power gas from crude petroleum is 
now being brought to the attention of 
power users. This is carried out in an 
apparatus known as the “Nix-Frost” oil- 
gas suction producer, which depends for 
its efficiency upon three essentials: First, 
a zone of high temperature maintained 
practically uniform; second, a supply of 
carbon, preferably in an atomized form, 
which passes into this high-temperature 
zone; third, the removal of the products 
from the generator itself by suction. 

No water or steam is used. The gas 
is made with air and oil only, free air 
being admitted during the process of gas 
generation. The resulting gas is peculiar 
in that it contains a very small percentage 
of hydrogen, which, of course, allows high 
compression in the engine. 

The owner of the United States patents, 
the Western Gas Engine Company, of 
Los Angeles, Cal., has operated this sys- 





Power, Not. 


FOR MILNE BOILER 
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tem experimentally more than three years, 
during which time the apparatus has been 
reduced to its simplest form, so that it is 
now presented to power users not merely 
as a gas producer, 


but as a complete 
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full load, 
showed not a particle of foreign matter 
of any description when the cylinder heads 
were removed, 


practically every day, under 


and 
other internal parts being perfectly clean. 


the cylinders, 


rings 



































“NIX-FROST” SUCTION OIL-GAS PRODUCER 


power system, covering the generation of 
the gas and also the removal from it of 
the lampblack, tar or other deleterious 
particles which are not wanted in the en- 
gine. It also embodies means for keep- 
ing the supply constant and the quality 
uniform, and for changing the values at 
such times as the load on the engine is 
changed. 

While it is practicable to operate with 
a gas holder, yet it has been found that 
it is unnecessary, and that the best run- 
ning results are obtained by taking the 
gas directly from the scrubber to the en- 


gine, without intermediate storage. After 
leaving the gas generator, the gas is 
drenched with a water spray which re- 


moves a large portion of the lampblack or 
and it then goes through a specially 


designed centrifugal scrubber, to which 


is attached a suction fan. In this, it is 
clsimed, the last particles of foreign mat- 
ter are removed and the gas goes to the 
eneine clean. 

he manufacturers state that a 1I50- 


epower engine on the testing stand, 
air being operated for about six weeks 


uw 


42 
As to is claimed that 
pound of crude oil per hour will yield 
one brake horsepower in the engine, in 
units as 


economy, it one 


small as 1 horsepower. In a 
test run by Prof. William F. Durand, pro- 
f the 


ecn- 


fessor of mechanical 
Leland Stanford 
gine rated at from 
and 


engineering at 
University, on an 
125 to 140 horsepower, 
delivering at the time 108.9 brake 
horsepower, 102.45 
the 


pounds of crude oil per hour, making the 


brake horsepower was 
obtained with consumption of 107.81 
horse 
power 1.05 pounds of crude oil per hour. 
The manufacturers that then 
they have produced much better results. 


fuel consumption for one brake 


state since 
In one case an electric-generating plant 
just started on a first load showed 3190 
kilowatt-hours with 50% gallons of crude 
oil per hour, the auxiliary load being about 
25 kilowatt-hours. This gives nearly five 
kilowatt-hours per one gallon of oil, or 
207.9 kilowatt-hours per barrel of 42 gal 
lons net output of the plant. 

The producer generator is very simple, 
consisting of a steel shell lined with fire 
brick, into which is sprayed the oil through 
compressed-air atomizers. 
the 


shower of water on 


The gas passes 


over to wet scrubber, 


the 


receiving a 


way which con 
denses the gas and drives out a large por 
tion of the lampblack or tar. From there 
it goes directly into the centrifugal washer 
and thence to the engine. The compressed 


air is supplied by a small air compressor, 


and the oil is fed by any suitable pres 
sure means. 

The water used in the cleaning of 
the gas may be used over and over for 
a long period of time. As it flows away 
from the scrubber, the lampblack or tar 
floats upon the surface and is skimmed 
off by a wing dam into tanks. The water 
then passes into the sump, is_ partially 








2 Cyl., 160 B.H.P. 
Scale, 200 Lbs. to an Inch, 











DIAGRAMS FROM ENGINE RUNNING ON GAS FROM “NIX-FROST” OIL-GAS PRODUCER 


left 


time the 


valves 
that 
deposit on the inlet valves was found to 


weeks the 
the end of 


For three 
untouched. At 


were 


be insignificant in quantity and not suffi- 
cient to impair the proper operation of the 
valves. 


cooled and returned by a pump to the 


scrubber. 
The 


be very 


required 
the 
designed to be self-cleaning and requires 


attendance appears to 


slight, as whole system is 


very little internal attention. It is stated 
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that one man is quite enough for the op- 
eration of a 100-horsepower producer and 
engine. On larger plants more help is 
required, not about the producer but about 
the plant generally. Very little space is 
used, a floor of feet being 
large enough to contain a generator, air 
compressor and cleaning machinery for 
a 500-horsepower plant. 

As to the character of the fuel em- 
ployed, the builders state that they have 
used every form of petroleum which they 
could obtain. The crude petroleum of the 
Pacific coast is especially heavy, being 
composed largely of asphalt, the most dif- 
ficult of all petroleums to reduce to a gas, 
but this said to handle the 
heaviest oils without difficulty, also re- 
finery residuum, as well as the light hydro- 
The builders state that they 
are ready to garantee the apparatus to 
gasify anything in the form of fluid car- 
bon that can be put through a pipe and 
atomized. 


area I2X12 


process is 


carbon oils. 





The Turbo-Blower 


The apparatus known as the “Turbo- 
Blower,” manufactured by the Turbo- 
Blower Company, 30 Church street, New 
York City, is herewith illustrated. Its 
purpose twofold—first to produce a 
mechanical draft so that various grades 
of cheap fuel may be burned in a boiler 
furnace, and, second, to increase the ca- 
pacity of any boiler from 25 to 35 per cent. 
It is of simple design and is self-contained. 


is 

















FIG. I. FRONT VIEW OF TURBO-BLOWER 


It consists of an aluminum propeller, a 
turbine motor and a casing which is set 


in the front, side or rear walls of 
the boiler setting, as conditions dic- 
tate, there being no projecting part 
beyond the brick setting to become 


broken or in the way. All parts are pro- 


tected from dust and ashes and the only 
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attention required, it is said, is to fill the 
oil cup occasionally. 

Fig. 1 is a front view of the Turbo- 
Blower assembled and ready to be set in 
the brick boiler setting. 
propeller 


Fig. 2 shows the 
It will be 
noticed that the propeller hub is practically 
in the form of a sphere, the idea being 
to eliminate losses of air volume due to 
eddy currents. 


casing removed. 


The sphere design also 
provides a suitable receptacle for the tur- 
bine rotor and stationary blading. This 
is shown in Fig. 3, which illustrates the 
propeller detached from the spider and the 
buckets and nozzle arrangement. 

In operation, steam from the live-steam 
pipe enters the connection shown in Fig. 
I, at the top of the hub, and passes into 
the steam chamber, shown in the center 
of the spider, Fig. 3, leading from the 


steam-chamber nozzles, the number de- 

















FIG. 2. PROPELLER CASING REMOVED 

















#1G. 3. 


PROPELLER 


DETACHED FROM SPIDER 
pending on the size and the requirements 
of the blower. 

The steam leaving the nozzles impinges 
upon the buckets shown in the rotor, Fig. 
3, which causes the propeller to revolve. 
After striking the buckets, the steam is 
taken up by the exhaust vanes behind the 
turbine ring and is ejected through the 
orifice in the hub, shown in Fig. 2. The 
steam is then mixed with the air supplied 


by the blower, and carried under the 
grates. 
When a boiler is being served by a 


Turbo-Blower, the damper regulator can 
be arranged to operate a balanced valve 
in the pipe line leading to the blower. In 
this way the blower will be controlled au- 
tomatically, the damper working in con- 
junction with the blower and a balanced 


draft effected. The blower can also be 
regulated by hand, or by a_ regulator 
valve. 
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“Malcolm” Water Gage 





A water gage that has been designed 
for use wherever there is excessive 
bration is illustrated herewith. As shown, 
an outer casing is represented, which is 
provided with vertical slots and a reduced 
lower end, on which is formed a shoulder 
upon which rests a rubber washer of suit- 
able yielding substance, such as lead. A 
glass tube is arranged within the cas- 
ing, and its lower end rests upon this 
washer; a corresponding rests 


vi- 


washer 


: 
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WATER GAGE 


“MALCOLM” 


upon the upper end of the glass tube. The 
upper end of the provided 
with an interior thread which engages a 
corresponding outer thread on the head. 
This head is provided with a stem which 
has an opening communicating with the 
interior of the tube. The outer 
thread of the head also engages the in- 
terior thread of the nut, which extends 
over and is adapted to bear against the 
upper edge of the casing. 

The glass tube is of sufficient thick- 
ness to withstand considerable strain and 
pressure applied longitudinally. When it 
is placed within the casing, the head is 
screwed down firmly onto the tube, there 
by forcing the of the tube 
into the upper and lower washers, making 
a water-tight joint at the upper and low- 
er ends of the tube. 


casing is 


glass 


ends 


The nut shown is 
then screwed down firmly onto the upper 
edge of the casing and made tight. The 
head is by this means held firmly in place 
and so prevented from becoming loose 
and breaking the water-tight joint formed 
by the washer with the end of the tube, 
but the strain which holds the 
place is exerted by the nut on the upp: 
edge of the casing and not on the tul 
itself. This water 
Walter R. Malcolm, 


head in 


gage is patented | 


Albany, N. Y. 
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Inquiries 


Questions are not answered unless they are 
of general interest and are accompanied by 
the name and address of the inquirer. 





Temperature Effect of Dropping a Heated 

Iron Ball into Water. 

An iron ball weighing ten pounds and 
having a temperature of 850 degrees 
Fahrenheit, is dropped into a tank con- 
taining 100 pounds of water at a tempera- 
ture of 32 degrees. To what tempera- 
ture will the water be raised? 

G. A. C. 

To solve this problem it must be re- 
membered that all of the heat which 
comes out of the ball goes into the water, 
and that they will eventually come to a 
common temperature. Let this common 
temperature, which we would determine, 
be 7. Then the heat coming out of the 
iron ball as the temperature drops from 
850 degrees Fahrenheit down to the com- 
mon temperature of T will be the weight 
of the ball tinies its specific heat times 
the drop of temperature. Or, 

10 X 0.13 X (850 — T). 
In this expression, 0.13 is the approximate 
specific heat of cast iron. 

The amount of heat going into the 
water would be the weight of the water 
times its specific heat times the rise in 
temperature from 32 degrees to the com- 
mon temperature. This quantity will then 
be 

100 & 1 KX CF — 32). 

In this expression 1 is the specific heat of 
the water. As all heat coming out of the 
ball goes into the water, these two ex- 
pressions must be equal to each other. 
Therefore, an equation may be formed 
making the two expressions equal to 
each other. 

The only unknown quantity is T, for 
which we wish to solve, and by the solu- 
tion of this equation we find that the 
answer is 42.5 degrees Fahrenheit, the 
final temperature of the water and the 
ball. This of course assumes no radia- 
tion. 

This problem is easily proved as fol- 
lows: The heat coming out of the ball 
and going into the water, as aforesaid, is 
the weight of the ball times its specific 
heat times the range in temperature. The 
criginal temperature of the ball was 850 
degrees Fahrenheit. The final tempera- 
ture is 42.5, making a range of 807.5 de- 
grees Fahrenheit. This multiplied by the 
Weight, 10 pounds, and the specific heat 
of cast iron (0.13) gives toso B.t.u. given 
up by the ball. The range of temperature 
to which the water has risen is 42.5 de- 
gris minus 32 degrees or 10.5 degrees. 
Tl s multiplied by the weight of the water, 
Too pounds, and by 1, the specific heat of 
the water, gives 1050 B.t.u. absorbed by 
the water, and it will be seen that this 
figyve is the same as the amount of heat 
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given up by the ball; consequently, the 
problem proves itself. 


What Will Improve the Diagrams? 

The accompanying diagrams are from 
a Brown automatic-cutoff engine. Can 
you tell what would improve them? 

F. B.D. 

The diagrams show that the steam 
valves are late*in opening, that the ex- 
haust valves close too early in the stroke, 
giving more compression than is neces- 
sary, and that the clearance is not the 
same in both ends of the cylinder. 

The small eccentrics on the side shaft 
should be turned ahead until a proper 
amount of lead is obtained. The exhaust 
cams should be turned backward slightly, 
or some of the lap taken off and the 
clearance should be equalized and shims 
placed in the end of the connecting rod. 

Changes in the position or travel of 
valves in engines with gridiron valves 
should be made with caution, for in some 
cases, shoulders on valves and seats have 
resulted from long wear and when 
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WHAT WILL IMPROVE THE DIAGRAMS? 


changes of travel have been made, leakage 
resulted from the openings made by the 
riding of the valve over the shoulder on 
the seat. 





Book Review 


Heavy ELectricAL ENGINEERING. 
M. Hobart. Published by D. Van 
Nostrand Company, New York. 
Cloth; 338 + xxiv pages, 6x9 inches; 
290 illustrations and tables. Price, 
$4.50. 

This is the latest book from the pen of 
Mr. Hobart, and it deals with questions 
concerning design of electric power sta- 
tions rather than the apparatus to be 
used in them. It contains a large mass 
of data relative to plants in actual op- 
eration, which have been compiled by the 
author mainly from English and Con- 
tinental practice; however, there is so 
much similarity between these and Ameri- 
can installations as to make it almost as 
useful to American engineers as to those 
for whom it was written. The book is 
seriously marred for English-speaking en- 
gineers, students and steam users by the 
use of unaccustomed units throughout. 
For example, the author uses the word 
“ton” to signify the weight in kilograms 
of one cubic meter of water at 4 de- 
grees Centigrade. This is very confusing 
because one ordinarily associates-the idea 
of 2000 pounds with the word ton. Again, 
steam pressures are expressed in kilo- 
grams per square centimeter; to one used 


By H. 


ped 


= 


to pounds per square inch, this conveys 
very little concrete meaning until con- 
verted into ordinary everyday units. In 
one place he gives a table of the heat- 
ing power of various coals, one of which 
(South Yorkshire steam) is stated to 
have a calorific power of 9500 kilowatt- 
hours per ton! This blemish exists all 
through the book and makes it exceeding- 
ly difficult to grasp the import of the 
author’s statements wherever units are 
used. A most attractive feature of the 
work is that wherever possible plots of 
tables and data are given, the usefulness 
of which is too obvious to need com- 
ment. 

Chapter I is introductory in character, 
and is devoted mainly to definitions of the 
various units which are used throughout 
the book and to tables and curves of the 
properties of steam, with illustrative ex- 
amples of how to use them. Chapter II 
is devoted to a consideration of the over- 
all efficiency of generating stations, with 
data and examples taken from practice, 
the purpose being to lay down a sys- 
tematic plan of procedure in the choice 
of plants of various types to suit differ- 
ent conditions of service. Chapter III 
takes up the details of the steam equip- 
ment with due regard to the proper use 
of various styles of engines and steam 
turbines. Chapter IV treates in detail the 
relative merits of piston engines and steam 
turbines for large central stations and 
Chapter V_ is devoted to condensing ap- 
paratus. The next chapter takes up in 
detail the electric-generating part of the 
station, setting forth the suitability of dif- 
ferent types of generator for various 
conditions of service. Chapter VII treats 
of the design of the generating station 
as a concrete whole, making use of the 
data and examples given in previous 
chapters for the purpose; this chapter 
contains a great quantity of data taken 
from first-class stations, and is one of 
the best and most interesting in the book. 
Chapter VIIT contains an excellent and 
exhaustive treatment of the various class- 
es of high-tension power-transmission 
lines for heavy service. The relative mer- 
its, together with the costs, of copper and 
aluminum lines are discussed and also 
the advantages and disadvantages of over- 
head and underground systems. Chapter 
IX gives an excellent treatment of the 
high-tension  direct-current 
tem, and in it a comparison is made with 
the high-tension alternating-current sys- 


series sys- 


tem under similar conditions of service 
and operation. The -remaining two 
chapters are devoted to electric-traction 
calculations, and to traction motors and 
the electrification of railways. Taken alto- 
gether, Mr. Hobart’s book is a_ very 
meritorious production; the reviewer is 
of opinion, however, that there is an at- 
tempt to cover too much ground in the 
limited scope of one volume. It con- 
tains an excellent index, and the illustra- 
tions are good. 
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Business Items 





Louis Bernlaard, boiler-setting specialist, 
having found his old quarters at 184 Summer 
street, inadequate for his increased business, 
has secured larger quarters at Room 504, 
lost Office Square building, 79 Milk street, 
Soston, Mass. , 

rr. & engineer of 
Westinghouse 

number of 


supervising 
of the 


Armstead, 
the stoker department 
Machine Company, who, for a 
years, has been located at East Vittsburg, 
Penn., has moved his headquarters to the 
Westinghouse Works, Attica, N. Y., where 
the stokers are manufactured. 

The Manufacturing Company, 
Springfield, Ohio, has just shipped to the 
Metropolitan Street Railway Company, New 
York City, one of its 25,000-horsepower Class 
R type open-exhaust steam feed-water heaters 
This machine is to take the place of the 
closed type secondary heaters now in use 
at the Ninety-sixth-street power plant. 


Iloppes 


The Northern Water Softener Company, 
Madison, Wis., reports the recent closing of 


the following contracts: Cedar Rapids & lowa 
City Railway and Light Company, Cedar 
Rapids, Iowa, for a  20,000-gallon-per-hour 
machine; Power Construction Company, Ga- 
lena, Ill, for a 15,000-gallon-per-hour ma- 
chine; Sandusky Portland Cement Company, 
Sandusky, O., for a 10,000-gallon-per-hour 
machine; Webster City Electric Light and 
Water Works, Webster City, Iowa, for a 
2000-gallon-per-hour machine; Los Angeles 
Paper Manufacturing Company, Los Angeles, 
Cal., for a 2000-gallon-per-hour machine. 
Alfred J. New 


Thompson, 71 Broadway, 


York, who prior to 1893 was in the labora 
tory of Thomas A. Edison for four years, 
and since then has devoted his entire time 


installation and operation of 
American machinery in Latin-American coun- 
tries, has formed a_ selling organization to 
hustle for business in that rapidly developing 
section. During the past sixteen years Mr. 
Thompson has lived in and traveled exten- 
sively through Cuba and every republic of 
South America, and has established 
pleasant personal relations with consumers. 
In order efficiently to handle a line of me 
chanical goods Mr. Thompson has associated 
with him in each of the capital cities a grad- 
uate engineer who makes his home there, 
and who knows the conditions of service and 
technical requirements of this vast market. 


to the sale, 


most 


systems of exhaust- 
and illustrated 
book issued by the 
Works, Seventeenth 
Philadelphia, Venn. 


A dozen commercial 
steam heating are described 
in a 48 page, 6x9-inch 
Ilarrison Safety Boiler 
and Clearfield streets, 
The drawings show several varieties of both 
the gravity-return and the so-called vacuum 
systems, in which a vacuum’ pump or ejector 
is used for withdrawing water and air from 
radiators. There are also several variations 
from these two main types, such as_ those 
using “combined” regulation, that is, one 
rudiator for steam and another for the hot 
returns, the “positive differential’ system in 
which a constant difference of temperature 
is maintained between the radiator system 
and the return piping, in order that a simple 


type of valve may be used at the outlets 
of the radiators, ete. One section of the 
book is taken up by a comparison of dif- 
ferent systems of piping open feed-water 
heaters when installed in connection with 
such exhaust-steam heating systems and, by 
means of comparisons in diierent-colored 
inks, the reduction in complexity and cost 


convenience attained 
new Cochrane steam- 
heater and receiver 


and the improvement in 
through the the 
stack and cut-out-valve 
are shown. This innovation in open feed- 
water heaters is designed to render unneces- 
sary the use of an independent separator to 


use of 
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protect the heating system from oil, as the 
separator on the heater performs this ser 
vice for both the steam condensed in heating 
the boiler-feed water and the steam which 
passes directly to the heating system. In 
the latter part of the book several methods 
are described by which space in crowded 
boiler rooms, as in basements of office build- 
ings, hotels, etc... can be still further econo- 
mized by specially constructed heaters. 
There is, finally, a brief description of a 
special heater designed to purify the make- 
up water, as well as to act as heater and 
receiver for the condensed returns from the 
heating system. <A feature which will un- 
doubtedly be of interest to architects, own- 


ers, ete., is a model specification covering a 
heater and receiver for use with exhaust- 


steam-heating systems. 





New Catalogs 


National India Rubber Company, Bristol, R. I. 


Folder. Pump valves. Illustrated. 

Kingsbury Packing Company, 526 Spruce 
street, Scranton, Penn. Circulars. Oxford pack- 
ings. 


Edge Moor Iron Company, Wilmington, Del. 


Catalog. Boilers. Illustrated, 94 pages, 6x9 
inches, 

Du Bois Iron Works, Du Bois, Penn. Cata- 
log. Steam and power pumps. Illustrated, 32 


pages, 6x9 inches. 

Becker Valve Company, 
Pamphlet. Balanced piston valve. 
12 pages, 4x9 inches. 

The Hill Clutch Company, Cleveland, Ohio. 
A BC Engineering No. 1. Line shaft bearings. 
Illustrated, 5x8 inches. 


Minneapolis, Minn. 
Illustrated, 


The Jarvis Engine and Machine Works, Lan- 
sing, Mich. Bulletins Nos. 101-106. Pumping 
apparatus. Illustrated. 

H. W. Johns-Manville Company, 100 William 
street, New York. Folder. Leak-No metallic 
compounds. Illustrated. 

C. H. Wheeler Manufacturing Company, Phila- 
delphia, Pa. Bulletin No. 10. Pumps.  Iilus- 
trated, 32 pages, 34x6 inches. 

Power Specialty Company, 111 Broadway, New 
York. Catalog. Duval metallic packing. Il- 
lustrated, 16 pages, 6x9 inches. 

Mesta Machine Company, Pittsburg, Penn. 
Catalog. Holander barometric condenser.  Il- 
lustrated, 16 pages, 6x9 inches. 

Greene, Tweed & Co., 109 Duane street, New 
York. Booklet. History of the Marathon 
Races. Illustrated, 5x7 inches. 

Sight Feed Oil Pump Company, Milwaukee, 
Wis. Bulletin No. 210. Union-Cinch fittings. 


Illustrated, 8 pages, 6x9 inches. 

Du Bois Iron Works, Du Bois, Penn. 
K-21. Single cylinder throttling 
Illustrated, 16 pages, 6x9 inches. 
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WANTED—Chief draftsman or engineer for 
engine works. Address ‘‘Corliss,’’ Box 3, PowER. 
WANTED—Good mechanical designers and 
detail draftsmen for machinery manufacturer 
located in Wisconsin. Box 98, Power. 
WANTED—Thoroughly | competent steam 
specialty salesman; one that can sell high- 
grade goods. Address ‘‘M. M. Co.,’”’ Power. 
AN ENGINEER in each town _to sell the 
best rocking grate for steam boilers. Write 
Martin Grate Co., 281 Dearborn St., Chicago 
AGENTS WANTED to seil Buremann cele- 
brated engine packings in territories not yet 
covered. See our advertisement on page 67. 
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ESTABLISHED New York concern hand 
ling steam specialties, desires partner. Small 
capital and unquestionable honor required, 
Box 11, Power. 

WANTED—Feed water heater designer and 
draftsman. One who has had experience in 
designing successful open-type cast iron heaters. 
Advise age, experience, education and com- 
pensation desired. Box 97, POWER. 

ENGINEERS—A leading manufacturer wants 
to make arrangements with an engineer ii 
every city who can use his spare time looking 
after their interests and by so doing add great] 
to his income. Address ‘* Manufacturers,’’ Boy 
24, South Stillwater, Minn. 


WANTED—An engineer experienced in de 
sign and application of electric controllin;s 
devices for industrial installations. Must thor- 
oughly understand latest commercial system: 
and apparatus. No application will be given 
consideration except from engineers of estab- 
lished reputation and experience In os: 
give references, experience and salary expected. 
Box 8, Power. 

WANTED—Intelligent, ambitious 
trious young man, 22 to 27 
to become an engineering salesman, for posi- 
tion in sales department by established and 
prominent manufacturer of valves and_ spec 
lalties. Prefer one having had mechanical 
engineering education and one or two years’ 
practical experience. If without technical edu- 
‘ation, practical experience necessary. State 
age, education, experience and where obtained 
and salary desired. Box 10, POWER. 
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DRAFTSMAN, wide 
posi- 


power house designer, 
experience, member A.S8.M.E., desires 
tion. A-1' references. Box 9, POWER. 

WANTED—Position as oiler or wiper; three 
years’ experience in mechanical and electrical 
work. I. C. 8S. education. E- Ransburg, 514 
Keasey St., South Bend, Ind. 

WANTED—Position as assistant to super- 
intendent. Present position chief draftsman 
gas and steam engines, pumps, condensers 
and generai machinery. Best references. Box 
5, POWER. 

POSITION as stationary engineer; technica! 
education; 15 years’ practice; am good erectol 
and pipe-fitter; can manage dynamos and engines 
have indicator and tool kit; will go anywher 
on 15 days’ notice. Good reference. Will 
work on trial to prove ability. Box 6, Power. 


WANTED—Position as chief engineer. Have 
had iO years’ experience in charge of power 
plants. Can furnish best of reference from 
former employers. Position preferred in the 
East. Box 7, PowrEr. 


WANTED—Work, by an engineer, mechan- 


ical and electrical, 12 years’ shop practice, 11 
years chief and superintendent in electri 
light, dredge, ice-ammonia compression. ll 
kinds of boilers, engines, pumps, d.c. and a.c. 
generators, installing and operating, flue gas 
analysis. Ten years in South America. Speaks 
Spanish. Spanish country preferred. Address 
W. B. Kelsey, 328 Main St., East Aurora, Erie 
Co., New York. 
Miscellaneous 

Advertisements under this head are inserted 
for 25 cents per line. About six words make 
a line. 

IF YOU DESIRE to learn the latest i:m- 


provements in steam with 


the Detroit Water 


boilers, correspond 
Tube Boiler Co., Detroit. 


ENGINES AND BOILERS, 34 to 2 hop. 
engine castings in sets. Models and general 
mac hine work. Sipp Electric and Machine 
Co., Paterson, N. J. Catalog 4c. 


PATENTS—H. W. T. 
torney and mechanical expert, 608 F. St., Wasli- 
ington, D. C. make an investigation and 
report if patent can be had, and exact cost. 

PATENTS secured promptly in the United 
States and foreign countries. Pamphlet o 
instructions sent free upon request. C. |! 
Parker, Ex- examiner, U. S. Patent Office, 
MeGill Bldg., Washington, D. C. 

ENGINEERS AND FIREMEN—Send_ If 
cents in stamps for a 40-page pamphlet co: 
taining a list of questions asked by an exa! 
ining board of engineers. Stromberg TP 
lishing Co., 2703 Cass Avenue, St. Louis, Mo 

ANY FIRM or engineer in charge of a sté 
plant that is troubled with scale in the boil! 
can get absolutely free, the best indicator 
reducing wheel made, with velvet-lined mahog: 


Jenner, patent at- 


s 


case. For_ particulars address Great Lakhs 

Chemical Works, Manitowoc, Wis. 
ENGINEERS—you_ who have deep we''s 

for water supply. We wish to know of ¢ 
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English Practice in Condensing Equipment 


A General Survey of British Practice and Methods of Specification 
and Design with Particular Reference to Surface Condensers 





BY 


In Great Britain the practice in con- 
nection with steam-raising plants has gen- 
erally been in the direction of great 
stability of constructiion and a certain 
amount of caution in design. The work- 
ing results obtained in power houses of 
magnitude should therefore be worthy of 
consideration as embodying to a great 
extent the careful thought and design of 
engineers who are not disposed to risk 
anything in rash and nonproven experi- 
ments. The ‘large increase of electric- 
power supply, in some cases in very con- 
gested districts and in other cases over 
very wide areas, has led to the develop- 
ment of very large power houses whose 
steam units are of a _ correspondingly 
large size, and it is chiefly in connection 
with the types of condenser associated 
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FIG, I. STOREY TWO-FLOW 


with these large houses that it is proposed 
to deal in the present article. 


GENERAL SURVEY 

In Great Britain the surface condenser 
is most generally seen in power-house 
practice because it is used where there is 
a plentiful supply of cooling water, this 
water being unsuitable for boiler feed, 
and where there is no cheap and suitable 
upply of feed water to be had, rendering 
necessary the repeated use of the same 
water with a certain amount of make-up 
ed in the boilers. 

lig. 1 illustrates a typical cast-iron 

ell surface condenser, installed in an 
nglish power house of medium capacity, 
hich is of the two-flow type, the ar- 
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rangements for giving both the steam and 
the water a double passage through the 
condenser being clearly indicated. This 
condenser was made by Isaac Storey & 
Sons, of Manchester. Fig. 2 shows a sur- 
face condenser of 400 square feet cool- 
ing surface, made by the same firm, of 
the multiple-flow type, adapted to larger 
capacity steam units, the dimensions of 
the condenser being 4 feet 9 inches diam- 
eter and 12 feet between tube plates, and 
the flow lines of which indicate the pas- 
sage of steam and water. It will be seen 
that the steam at the outlet meets the 
hottest water, and the steel baffle plates 
intercept the condensed steam from each 
section of the condenser, causing it to 
flow down the sides of the casing to the 
air-pump suction branch. 
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SURFACE CONDENSER 


Water is generally admitted at the bot- 
tom and discharged at the top of the con- 
denser, while the steam enters at the top 
and the condensed water is taken out at 
the bottom. In order to insure as good 
a vacuum as possible in the engine, the 
steam-inlet pipe of the condenser should 
be as short and straight as possible. If 
the steam from reciprocating engines, 
after being condensed, is used as_ boiler 
feed, an oil separator is usually fixed be- 
tween the engine and the condenser steam 
inlet. There is no possibility of the cir- 
culating water running back into the en- 
gine due to failure of the air pump, as 
may be the case with some jet condensers. 
An extension of the surface-condenser 
principle which is to be found in some 


SEAGER 


of the power houses at the present time 
is the evaporator condenser, which con- 
sists of an arrangement of tubes carrying 
the exhaust steam, over the surface of 
which water is allowed to flow in a thin 
film. The whole arrangement is often 
contained in a chimney, so that natural 
or induced draft may increase the cool- 
ing action. 

In jet condensers the cooling water is 
sprayed into the exhaust steam in an in- 
closed vessel, the moisture being con- 
tinually removed by the air pump, upon 
whose continued operation the vacuum 
and the clearing of the condensing space 
continually depend. Steam is admitted 
at the top of the vessel, the outlet being 
at the bottom, so that the condensed water 
drains into the air pumps. Other forms 
of condensing plant, such as barometric 
condensers, siphon condensers, ete., which 
are to be found in power-house practice, 


% 


are on the same general principle as the 
jet condenser, and the relative advantages 
and disadvantages of the various main 
types may be briefly summarized as fol- 
lows: 


ConDENSER Types ComMPARED 

The surface condenser has the ad- 
vantages of a high vacuum, a low working 
cost, low depreciation, the production of 
condensed water which is good for boiler 
feed, thorough reliability in operation, 
steady vacuum under fluctuating loads 
and the availability of any quality of cool- 
ing water for use if this has been well 
strained. ‘The disadvantages of the type 
are its high capital cost, the high freight 
and transport charges incurred in bring- 
ing the plant to a power house, the large 
floor space which it occupies, the cost of 
cleaning (which is quite expensive), the 
fact that it is somewhat heavy, and the 
large amount of cooling water which is 
required. 

The jet condenser occupies less floor 
space for a given amount of steam con- 
densed than the surface condenser, the 
freight charges and erection charges are 
less, the cooling water required is also 
less and the capital cost is lower. It is 
also suitable for corrosive or dirty water 
which might hurt or choke the tubes of 
surface condensers. The disadvantages 
of this type are that the condensed water 
is not always good for boiler feed, larger 
pumps are required as compared with 
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those for surface condensing, and, there- 
fore, larger depreciation is incurred; it 
is necessary to exercise great care in pre- 
venting foreign matter from entering the 
air pumps with the cooling water, and 
there is also the liability. under certain 
circumstances for the cooling water to 
overflow into the engine. 
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Taking the ejector condenser, the cap- 
ital cost of this type is very low indeed, 
depreciation is also small, freight charges 
are low and an exceedingly small floor 
space is required as compared with, the 
first two types The disad- 
vantages of the type are that the vacuum 
obtained is usually about 2 inches 
than either the surface or jet type and is 
liable to be unsteady at low loads; unless 
a valve is fitted the cooling 
water may enter the engine; and there is 
the disadvantage, shared with the jet 
condenser, that the condensed water may 
be unsuitable for boiler feed. 

As the result of this examination as to 
the relative merits, it is easily possible 
to why in large power of 
modern design surface condensers are 
found to a large extent, especially when 
one remembers that with steam turbines 
it is necessary, in order to get full econ- 


mentioned. 


less 


nonreturn 


see houses 


omy in running costs, to maintain a very 
high vacuum. This point is of exceeding- 
ly great importance in view of the tre- 
mendous increase which has_ recently 
taken place in the use of the steam tur- 
bine as compared with the older recipro- 
cating engine for power-house practice. 
It is hardly necessary to add that in 
modern work, with large steam units, a 
high diversity factor and clauses with re- 
gard to penalties for discontinuity of sup- 
ply and reliability in condenser design 
are imperative. 





PRACTICE IN SPECIFYING CoN- 
DENSERS 


BritTIsu 


It may be interesting to give some ac- 
count of the specified conditions under 
which condensing plants are supplied to 
power houses at the present date. This 


cannot be entered into in detail inas- 


much as local conditions cause a varia- 
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tion of requirements, but the following 
points may be noted: The condenser is 
generally specified to certain 
amount of water per hour, and to main- 
tain a steady vacuum of about 95 to 97 
per cent. of barometric pressure, with 
circulating water at about 50 degrees 
Fahrenheit when coupled to an engine 
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and they are not allowed to move end- 
ways. Mudhole and manhole doors are 
provided and baffles are employed in order 
to distribute the steam equally over the 
cooling surface. In order to guard against 
expansion troubles due to variation in 
temperature, an expansion joint is usual- 
ly fitted on the water inlet and outlet 
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FIG. 2. STOREY MULTIPLE-FLOW CONDENSER 





working at its economical load and ex- 
hausting a given amount of steam per 
hour. It is usual to stipulate that the 
air-pump discharge shall not be less than 
70 degrees Fahrenheit in temperature. As 
the result of experience it has been found 
that all bolts, studs and similar fasten- 
ings in contact with steam water 
should be constructed of delta metal, or 


or 
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branch pipes. It is convenient to have the 
following fittings on the condensers for 
the sake of facilitating periodical test- 
ing and safety in operation: vacuum 
gage, a relief valve to protect the con- 
denser against excessive pressure should 
the air pumps fail, a relief valve on the 
water box, a vacuum-breaking cock, air 
chambers on the inlet and outlet chambers 
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FIG, 3. W. H. 
some similar alloy, and the tubes either 
of brass pure This is in 
order to prevent corrosion, and as a 
further safeguard or aluminum 
blocks are usually fixed on the tube plates 
in the water chambers. The tubes are 
required to be secured so as to present 
metallic contact with the tube plates, 


or copper. 


zinc 
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ALLEN CONDENSING OUTFIT 






in order to collect any air which may be 
carried in by the circulating water, and 
mercury cups on the inlet and discharge 
branches and also in the steam space 
for holding thermometers. 


CONSIDERATIONS ON DESIGN 


is evident that the most. efficien‘ 
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condenser is that which in a given time 
and under given conditions will trans- 
fer the highest number of heat units per 
square foot of surface from the steam 
to the circulating water. Such a con- 
denser will not only maintain the highest 
vacuum but maintain it at the least cost 
in condensing water with the smallest 
cooling surface, and with the least air- 
pump capacity per pound of steam con- 
densed. For the highest thermal eff- 
ciency the temperature of the feed water 
should correspond to the vacuum in the 
condenser, and in order to maintain the 
maximum condensation per square foot 
of cooling surface for a given velocity 
of cooling water at a given temperature, 
the weight of air in the condenser should 
be reduced to a minimum, and the flood- 
ing of the tubes prevented so as to keep 
the cooling surface in its most efficient 
condition. For a given inflow of air, the 
weight of air in a condenser of a given 
capacity depends on the design of the 
condenser and the type, volumetric ca- 
pacity and efficiency of the air pumps. 
The design of the condenser should be 
such as will promote an even flow of the 
steam over the entire length of each tube 
from the steam inlet to the air-pump suc- 
tion. There should be no eddies or stag- 
nant zones. The vapor flowing over any 
given tube should contain an equal per- 
centage of air throughout the entire 
length and the flow over the whole of 
that length should be uniform, and pref- 
erably at right angles to the axis of the 
tube. Any change in the direction of flow 
should be in a free space outside the nest 
of tubes in order that uniformity of flow 
over the entire tube surface may be 
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in pumping power or station losses, 
other things being equal. There is also 
the consideration that where the water is 
cooled for repeated use there is not only 
less water to be pumped, but owing to 
its higher temperature, there is a greater 
mean difference between the temperature 
of the water to be cooled and the air 
which cools it, hence the cooling towers 
may be of a smaller size for a given 
Reduced cooling 
surface involves lower first cost, less 


power house capacity. 


weight and less space, all of which are 
most important considerations in power- 
house design. 

In order to obtain maximum thermal 
efficiency in a surface condenser, it is nec- 
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tions of outstanding interest either in- 
stalled in British electri-power houses, or 
else constructed by British engineering 
firms for use on the Continent and based 
largely as to the points of design upon 
English experience. In so doing an ade- 
quate idea will be gained of the types 
of condensing plant to which the most 
important work in British electrical en- 
gineering is entrusted. 

Commencing the survey with the hori- 
zontal pattern of surface condenser, one 
of the most interesting installations is a 
set of thirteen condensers built by Bel- 
liss & Morcom, Ltd., each of which deals 
with Belliss vertical engines, eight of 
which are about 3000 indicated horse- 
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FIG. 5. WILLANS & ROBINSON CONDENSERS 
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FIG. 4. ARRANGEMENT FOR WATER AND STEAM FLOW IN W. H. ALLEN CONDENSER 


maintained, and the creation of back pres- 
sure avoided. 

lor the transfer of heat, the condenser 
tube is most efficient when its surface 
is moist and least so when it is flooded 
by falling streams of water. The two 
most important results arising from high 
Surface efficiency are the reduction of 
cooling surface and economy in circulat- 
ing water necessary. The latter is im- 
portant because in some English power 
houses water has to be purchased. More- 
over, the water has to be pumped through 
the condenser and piping, and any re- 
duction in this amount means a saving 


essary that the condenser steam should 
be withdrawn at the temperature cor- 
responding to the absolute pressure, that 
is to say, the vacuum. When maximum 
thermal efficiency is required it is es- 
sential that separate air and _ hot-water 
pumps should be fitted, because, although 
it is desirable to obtain condensed steam 
as hot as possible, it is also necessary, in 
order to keep up the efficiency of the air 
pump, that its temperature should be low. 


THe Horizontal SuRFACE CONDENSER 
It may now be interesting briefly to 
examine some of the condenser installa- 


AT GLASGOW CORPORATION POWER HOUSE 


power and three being 1000 indicated 
horsepower. Each condenser has a cool 
ing surface of 4200 square feet, and main 
tains a vacuum of within 3 inches of the 
barometer pressure at full load, with cool- 
ing water at 80 degrees Fahrenheit at 
their inlets. Each condenser has 1767 
brass tubes of %-inch internal diam 
eter, making about 4 miles of tube in 
each condenser. The exhaust valves of 
the engines are 26 inches in diameter, 
and in order to purify the condensed 
water, an extensive grease-extracting 
plant is installed. The air pumps for 
the condensers are driven alternately by 
steam sets and motors, the former driv 
ing direct and the latter through spur 
gearing and rawhide pinions. The nor 
mal speed of the pumps is 80 revolutions 
per minute, but in emergency this can 
be raised to 120 revolutions per minute. 
From each set of air pumps two hot 
well pumps are driven, and there is an 
interconnecting air-pump suction main 
for all the sets. The condenser castings 
are of cast iron, cylindrical in shape. 
The tube plates are of rolled brass, in 
which the tubes are fixed by screwed 
glands and tape packings. The plants 
have operated so well that at the build- 
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FIG, 6. WHEELER RECTANGULAR SURFACE CONDENSERS 


ing of the Park Royal power station of 
the Great Western Railway Company four 
sets of the same type and cooling sur- 
face were installed, while two sets of 
3500-square-feet surface were 
despatched to South America for the 
Buenos Aires and Pacific Railway. 


cooling 


lig. 3 illustrates the general arrange- 
ment of two sets of surface condensing 
plants installed at the Willesden gen- 
erating station of the Metropolitan Elec- 
tric Supply Company, Ltd., each plant be- 
ing capable of dealing with 60,000 pounds 
of steam per hour, and maintaining a 
vacuum within 4 inches of barometric 
pressure, with circulating water at a tem- 
perature of 80 degrees Fahrenheit. The 
sets were built by W. H. Allen, Son & 
Co., Ltd., Bedford, and each condenser 
has a tube surface of 11,000 square feet. 
The air pump is a three-throw Allen- 
Edwards pump running at t00 to TIO 
revolutions per minute, each pump barrel 
having a diameter of 24 inches and tt- 
inch stroke. This is driven by a steam 
engine having three high-pressure cyl- 
Tt-inch 
stroke. In order to deliver the condensed 


inders of Q-inch diameter by 


water to a feed tank; a double-acting 
water force pump of 6-inch diameter is 
driven from the air-pump crank shaft. 
An interesting feature of the installation 
is the provision of two circulating pumps 
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for each set, each having a diameter of 
15 inches and each capable of delivering 
3750 gallons per minute when running at 
500 revolutions per minute and working 
against a maximum head of 50 feet. This 
provision insures against total break- 
down in a very effective manner. The 
circulating pumps are driven by two two- 
phase motors running ona 500-volt circuit. 

The arrangement of the direction of 
flow of the steam in this condenser is 
rather interesting, and is shown in Fig. 
4. The circulating water enters at the 
bottom of the condenser, circulates sev- 
eral times the length of the tubes, and 
leaves at the highest point, thus obtaining 
the maximum effect from the cooling 
water. The steam to be condensed en- 
ters the distributing ‘chamber at the top of 
the condenser, where it circulates trans- 
versely through the various nests of tubes, 
the vapor and condensed water being 
withdrawn from the bottom of the con- 
denser by the air pumps. The counter- 
current principle is thus observed. The 
dispersed arrangement of air-pump suc- 
tion is also worthy of notice. The tubes 
are of solid-drawn brass having an ex- 
ternal diameter of 34 inch and being No. 18 
imperial-wire-gage thick. They are fixed cn 
the tube plates at both ends by screwed fer- 
rules provided with lips and tape packing. 

Willans & Robinson, Ltd., of Rugby, 
are among the largest suppliers of con- 
densing plants to British power houses, 
and their plant is distinguished for the 
large amount of steam dealt with by 
single sets. For example, of two sets 




















FIG. 7. VERTICAL CONDENSERS UNDER CURTIS TURBINES 
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built for the London County Council each 
deals with 75,000 pounds of steam per 
hour, a vacuum of 28% inches being ob- 
tained with cooling water at 65 degrees 
Fahrenheit. Two at the Glasgow 
Corporation power house, one of which 
is illustrated in Fig. 5, both deal with 
73,600 pounds of steam per hour, a 
vacuum of 27% inches being maintained 
with cooling water at 85 degrees Fahren- 
heit. Other sets at the same power house 
deal with 52,500 pounds of steam per 
hour. At the Formby power house of the 


sets 
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CONDENSER 

Lancashire & Yorkshire Railway a fine 
set for dealing with 53,100 pounds of 
steam per hour is installed, a vacuum of 
28 inches being obtained with cooling 
water at 60 degrees Fahrenheit, and the 
list of large units could be extended to 
a considerable extent. Some further data 
concerning the London County Council 
sets may be of interest. In addition to 
the vacuum at full load of 28% inches, 
they maintain 28 inches at a 50 per cent. 
overload. The square feet of tube sur- 
face in each condenser is 8000 and the 
average load dealt with by each set is 
5000 kilowatts. The air pumps are of 
the three-throw Edwards type running at 
121 revolutions per minute, and each 
pump is driven by a 36-brake-horsepower 
motor running at 360 revolutions per 
minute through single-reduction gearing. 

The types of surface condenser hither- 


_to reviewed have been of the circular-shell 


form; the rectangular type originated by 
the Wheeler Condenser and Engineering 
Company, Ltd., of London, is more ex- 
pensive to construct, but offers a very 
great steam-storage space which acts 
as a receiver in absorbing the pulsations 
from a reciprocating engine. Moreover, 
it is difficult in a cylindrical shell to fill 
the space evenly with tubes, which leaves 
gaps through which steam can flow di- 
rectly to the air pump, unduly increasing 
the work on it; the rectangular type 
giv.s a deep bank of tubes for the steam 


to ‘raverse, with an economy in overall 
din nsions, so that this shape is used to 
a considerable extent in power houses 
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erected on costly ground. Fig. 6 shows 


four sets of condensing plant which the 


Wheeler company erected at the Cor- 
poration tramway station at Kelham 
island, Shefheld, dealing with 10,000 
horsepower of cross-compound engines, 


and the economy of space, combined with 
perfect accessibility, is apparent. Similar 
types of plant have been erected at the 
power house of the London United Tram- 
ways, Ltd., and at the Broadstairs power 
house of the Isle of Thanet Electric Light 
and Tramways Company, Ltd. 
VERTICAL TyPE OF SURFACE CONDENSER 
A variant to the horizontal type of sur- 
face condenser is found in a similar con- 
struction arranged vertically. This may 
be done for a variety of reasons, chief 
among which are that the ground space 
at disposal may be cramped or from con- 
structional reasons it may be advisable 
to combine the condenser with the steam 
set. A notable 
in the novel arrangement 
Worthington condensers at the power 
house of the Paris Underground Rail- 
way. Each of these is of 20,000 square 
feet cooling surface, and is fitted with an 
electrically driven rotative dry-vacuum 
pump and centrifugal pump of the Worth- 
ington pattern. These 


of this occurs 
of the four 


instance 


condensers were 


Oil 
Separator 


FIG. 9. 


VERTICAL CONDENSING 


arranged as the sub-base for the turbines, 
which are of the General Electric Curtis 
vertical type. Fig. 7 illustrates this very 
interesting arrangement, the merits of 
which are that it gives the absolute mini- 
mum length of steam connection between 
turbine and condenser with consequent 
improvement of vacuum. At the Lots 
Road power house of the London Under- 
ground Railways, the Worthington Pump 
Company, Ltd., installed eight vertical 
condensers of the same type each of 15,- 
000 square feet cooling surface. 

The Brighton Corporation, in installing 
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four 1750-kilowatt turbo-generators, se- 
lected the vertical surface condenser, 


countercurrent type, as being the most 
suitable, and Fig. 8 shows an end eleva- 
tion of the plant installed by Cole, Mar- 
chant & Morley, Ltd., of Bradford. The 
the level with the 
floor to facilitate examination of the tubes, 
and easy tube cleaning is one of the ad- 


top of condenser is 


vantages of the arrangement. The cool- 
ing water is taken from the sea and 
pumped by an electrically driven centrif- 
ugal pump. A compound dry-air pump is 
driven by a Westinghouse motor through 
reduction the hot-water 
pump is of the two-stage centrifugal type, 
placed below the condenser in order to 
allow the 
The combination of 


and dry-air pump is 


gearing, and 


water to run freely into it. 
vertical 


most 


condenser 
effective in 
producing a high vacuum, within about 
1 inch of barometric pressure being ob- 
tained under favorable conditions. 

Fig. 9 shows another example of Cole, 
Marchant & Morley’s vertical condensing 
plant erected for the Central London 
Railway. The space available was small 
and the condensers, of the open-top type, 
were therefore placed outside the build- 
ing in a space between the cooling tower 
and the building. They had to be placed 
at such a level that the 


water would 


oil 
Separator 
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flow from them into the cooling tower. 


Each condenser, which has 9000 square 
feet cooling surface and weighs approxi- 
mately 24 tons, is erected on structural 
steel work. 


current 


They are of the counter- 
with baffles. The 
incoming steam passes through one of the 
two Baker oil and the con- 
densed* steam and air is taken to three- 
throw Edwards air pumps each 22 inches 
in diameter by 16 inch stroke running at 
about 130 revolutions per 
driven by a Westinghouse 
nected 32-horsepower motor. 


type suitable 


separators, 


minute and 
direct-con- 
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The Dilution of Flue Gases 


By WILFrep YoORKE 


Since the heat carried away by the 
products of combustion (with that wasted 
through radiation, etc.), forms the chief 
loss in a boiler, a study of the effect of 
diluting the flue gases with undue ad- 
mission of air, both on the percentage of 
CO: and on the percentage of heat carried 
up the chimney, should prove interesting. 

Suppose we consider the combustion 
of one pound of coal with just the theo- 
retical amount of air necessary completely 
to burn that weight of coal in such man- 
ner that each single atom of carbon and 
hydrogen combines with all the oxygen in 
the air to form COz and steam, respective- 
ly. Then the latter, with the nitrogen re- 
maining from the air, will constitute the 
products of combustion, and will pass 
away at the temperature of the flue, 
carrying a certain amount of heat, which 
will be the theoretical loss sustained due 


to the flue gases. Further, the per- 


Percentage of CO2 


week ace 


Lbs. 


Volumes 


FIG, I 


centage of CO: will be the maximum 
amount theoretically possible. 

In practice, however, it is impossible 
to burn coal in a boiler furnace with only 
the correct amount of air, since a large 
of the would be im- 
perfectly burnt, forming carbonic oxide 
(CO), and, therefore, a surplus of air is 
always admitted to the grate to insure 
against this. 


percentage carbon 


This surplus of air natural- 
ly increases the weight of flue gases per 
pound of coal, and in a corresponding de- 
the amount of heat car- 
ried away thereby to the flue; but the 


gree augments 
loss due to this increased heat capacity 
more than compensates that which would 
be sustained were not the surplus of air 
admitted and the coal only partly con- 
sumed. But the 
air is exceedingly wasteful and results 
in a great loss of heat. 

Consider a concrete example, say I 
pound of Lancashire coal having the fol- 
lowing composition by weight: 


excessive admission of 


RN co a cinensinecks be aaepaabaaie ne . 0.807 
Hydrogen....... ‘Lamers nha eam 0.055 
NOD, x ccue nem wdcneeens ced dsmmete meee 0.085 
Other constituents..... ay ea A 0.053 

1.000 





- steam. 


POWER AND THE ENGINEER. 


Assume that the oxygen in the coal is 
in combination with part of the hydrogen, 
then the free hydrogen to be considered 
as a combustible will be 


0.085 
0.055 — ~~ = 0.04 


pound. Now, the carbon and hydrogen 
will combine with the oxygen of the air 
admitted in the following proportions: 


Carbon + oxygen = carbon dioxide. 


C +20 =CO,. 

12 + 32 = 44 atomic weights. 

1 + 2.66 = 3.66 pounds. 
Similarly, 

Hydrogen + oxygen = steam. 

2H +O = H,O. 

2 + 16 = 18 atomic weights. 

1 +8 = 9 pounds. 


The products of combustion obtained 
from 1 pound of the coal mentioned will 
weigh as follows: 

0.807 pound of carbon gives 0.807 X 
3.66 = 2.95 pounds of CO:; 0.04 pound 
of hydrogen gives 0.04 X 9 = 0.36 pound 


of steam; total, 3.31 pounds. Further, 
the total weight of oxygen used will be: 
Oxygen used by carbon = 0.807 XX 2.66 


= 2.15; oxygen used by hydrogen = 


Percentage of CO. 


2000 


10 20 


0.04 X 8 = 0.32; total, 2.47 pounds of O. 

Now, the amount of nitrogen that will 
be associated ‘with the foregoing weight 
of oxygen as air is 

2.47 X 3.35 = 83 

pounds of nitrogen. Then the weight of ni- 
trogen plus 2.47 = weight of air theoreti- 
cally required, assuming that all the fuel 
is perfectly consumed. This gives 10.77 
pounds, say II pounds of air. 

Furthermore, the weight of the nitrogen 
+ 3.31 = the weight of flue gases from 
I pound of coal 11.61 pounds. 

If the products of combustion are now 
considered volumetrically the percentage 
of COs can be readily ascertained : 


2.95 pounds of CO, = 24.2 cubic feet. 
0.36 pounds of sleam =~ 9.5 cubic feet. 
8.3 pounds of nitrogen = 106.4 cubic feet. 
This makes a total of 140.1 cubic feet, 
say 140 cubic feet. Then 
24.2 X 100 
i. oe TS Per cent. 
om 140 ee fer es 
It will be noticed that the steam was 


treated as 0.5 cubic feet of superheated 
Although this quantity has a part 
in the heat (which are discussed 
later), it has no effect on the percentage 
composition of the products of combus- 


losses 
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tion when the latter are measured volu- 
metrically, as in everyday practice, by the 
Orsat or similar apparatus; therefore, if 
this component is neglected the amount of 
CO. will figure out at 18.5 per cent. 

Therefore, if 1 pound of Lancashire 
coal is burnt with the theoretical amount 
of air (11 pounds) the products of com- 
bustion will weigh 11.61 pounds and will 
contain 18.5 per cent. of CO:. 

As already stated, such a result is un- 
obtainable in practice, consequently a sur- 
plus of air over and above the theoretical 
quantity 
bustion. 


is admitted to effect perfect com- 
that sufficiny 
has been admitted, and the per- 


Assume such a 
surplus 
centage of carbon dioxide in the flue gases 
is lowered thereby to 10 per cent. Now 
we have seen that 24.2 cubic feet of CO. 
is formed from 1 pound of coal and this 
quantity now equals 10 per cent. of the 
flue gases. Therefore, the flue gases, under 
the revised conditions, equal 242. cubic 
feet, and the products of combustion = 
131 cubic feet. Then the surplus air = I11 





3000 4000 5000 6000 7000 8000 
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30 40 50 60 
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cubic feet. This is equal to 9 pounds. There- 
fore, the total air admitted = 20 pounds, or 
1.82 times the theoretical quantity. 

Fig. 1 shows a curve plotted on this 
basis, giving for various percentages of 
CO; the weight of air and also oxygen, 
together with the number of “volumes” 
(assuming that I pound of the coal under 
consideration Le: 
It pounds of air to effect complete com- 
bustion). 


requires one volume, 


It is now but a step to figure 
out the loss of heat due to the flue gases. 
Assume that the temperature of the gases 
is 518 degrees that of 
Fahrenheit. We 
have seen that the combustion of 1 pound 
of coal with the theoretical weight of air 
produces 11.61 pounds of flue gases; then 
the heat carried away by each constituent 
will be 
Weight of 


Fahrenheit and 


the air is 85 degrees 


{ specific \ = in tem- 
constituent } x \ eat x perature. 
Co, 2.95/bs. * 0.216 «x 438 = 275.9 
Steam  0.36/bs. & [1146.6 — 53 + (0.481 « 306)] - 

= 446 6* 
Nitrogen 8.3 lbs. X 0.244 x 433 = 876.9 
1599.4 
B.t.u 





**Total heat of evaporation at atmospheric 
pressure + superheat up to 518 degrees 
Fahrenheit. 
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Say the calorific value of the coal under 
consideration is 14,000 B.t.u. per pound. 
Then 


1599 X 100 


14,000 = 11.4 


per cent. loss. 


This is the loss sustained when 1 pound 
of coal is considered theoretically to be 
burnt with 11 pounds of air, the prod- 
ucts of combustion containing 18.5 per 
cent. 

Let us now turn to the practical case 
in which a surplus of air was admitted 
to insure the proper combustion of thecoal 
thereby reducing the CO: in the flue gases 
to 10 per cent. The loss of heat in this 
case will be that shown above absorbed 
by the products of combustion plus the 
heat carried away by the surplus of air 
that passes away at the temperature of 
the flue. The excess of air was found to 
be 9 pounds and the heat the latter will 
take away is 


9.0 X 0.238 X 433 = 927 


B.t.u. Then the total heat carried away 
by flue gases’will be 


1599 + 927 = 2526 


B.t.u., which means 18 per cent. loss. 


Fig. 2 is evolved in this manner from 
the curves in Fig. 1, and is self-explan- 
atory. Although these curves are based 
on theoretical calculations, to a certain 
extent they will be found to approach 
everyday conditions and serve to show 
the evil wrought to economy by the in- 
filtration of unnecessary air due to leaky 
or porous boiler settings, bad fires, ete., 
and indicate the saving to be effected by 
the maintenance of a medium percentage 
of carbon dioxide in the product of com- 
bustion. 





Erecting an Engine 


By F. WIrGAnp 





“An ounce of prevention is worth a 
pound of cure,” goes the old saying, and 
in engine building and erecting, it might 
well be increased to one ton of cure. 
Nevertheless, in late years and especially 
during the era of prosperity’ this old truth 
has been very often disregarded. To get 
work out has been the chief considera- 
tion in most engine shops. The ambitious 
superintendent, the hustling foreman and 


the blissfully ignorant 


‘ 


assembler had 
eir full sway, while the careful and hard- 
working mechanic was considered a back 
umber. The erecting man had to stand 
his firm and finish the deception. 
There have been instances where en- 
ines of 200 horsepower and over were 
sembled, tested and delivered to the 
rs three days after the order had been 
‘eived, the machined bed, shaft and 
‘eels being in stock or nearly finished. 
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That tt is not possible to build and test 
an engine in 30 working hours is evident 
to every experienced man, and will prolb- 
ably be conceded by the reader of this 
article after following through the differ- 
ent operations of building, where aline- 
ment and proper fitting are duly con- 
sidered. 


LEVELING ENGINE BeEpD 
After being placed on trestles in the 


shop or on the foundation in the engine 
room, the engine bed should first be care- 
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fully leveled by placing a sensitive level 
in the housing or bore of the main bear- 
ing and lengthwise into the guide. <A 
flat guide should be level with the main 
bearing crossways, and has to be scraped 
to suit, if necessary. If an adjustable 
guide, Fig. 1, is used, this should be fitted 
and spotted with red lead to the bore of 
the bed so it cannot be sprung out of 
true when clamped in place by the guide 
bolts. The guide should now be carefully 
leveled and clamped securely. in that posi- 


tion. A jig engaging the main bearing and 
the guide is used in the shop for that 
purpose. The right distance from the 
main bearing has to be measured off and 
holes for the dowel pins continued into 
the bed, reamed out and pins driven in. 
Bored or flat-frame guides should be 
measured for parallelism. It is not of im- 
portance if they are a little smaller at 
the head or cylinder end, as the bed will 
heat up and expand a little at that end, 
but the difference should not amount to 
more than 0.0005 inch to the inch of the 
bore. If the guide is smaller at the crank 
end, it has to be filed and scraped until 
parallel. Before starting to do this, take 
the bottom shoe of the crosshead and fit 
it to the guide to a good bearing (pin 
bearing), so that it can be used as a 
spotting plate. Next make a pin gage, 
using a piece of %-inch round steel filed 
nearly pointed at the ends, or a stick of 
wood about pencil size with a pin or 
braid driven in each end. Then fit the 
gage exactly to the bore or the distance 
between the guides at the head end. With 
the pin gage to caliper the distance and 
the close-fitting shoe to locate the high 
spots an accurate job can be done. 


LAYING THE SHAFT 

Before laying the shaft all parts of the 
main bearing should be carefully looked 
over. The head- and crank-end faces of 
the housing should be calipered for par 
allelism, and if found to be out, a square 
should be used to see which side’ needs 
correcting, as they have to be at right 
angles to the bottom. A_ straight-edge 
must be run across both housings of the 
center crank beds. It is well to file and 
scrape the bore of the main bearing, when 
loose babbitt liners are used, in order 
to trim down roughness and high spots. 
Quarter blocks and gibs should fit the 
housing with a good general bearing, so 
that no change in their position can take 
place after the shaft has been fitted. It 
is very important that loose babbitt liners 
be spotted down to the bore of the bed, 
quarter blocks or caps, as any high places 
on them will cause the bearing to heat. 
A good way to test the fit of these liners 
is to put them in place and tap with a 
hammer handle to locate the hollow spot. 

Next see that the liners or quarter 
blocks have a little side play between the 
crank disk and the collar on the crank 
shaft; 1/100 inch or three thicknesses of 
paper being enough in most cases. In 
center-crank engines the clearance be- 
tween the main bearings must be about 
1/64 inch. 


are forged in one piece, are not turned 


Center-crank shafts, which 


to a sharp corner where the crank rises 
from the shaft, as that would be liable 
to start a crack, but a fillet of a pro- 
portionate radius is left. These fillets are 
often allowed to bear on the babbitt lining 
and so cause a rapid heating of the shaft. 
The babbitt should be amply filed away 
at this place, enough to prevent its bear- 








ing even after the lining has been reduced 
by wear. Many cases of mysterious heat- 
ing have been caused by fillets beginning 
to bear and pinch the crank disks side- 
ways. Whether a bearing consists of two, 
three or four parts, none of them should 
pear on the shaft over their entire width, 
but they should be relieved and not more 
than two-thirds of their crown touch the 
shaft. If they are fitted to bear over the 
whole circumference of the shaft or be- 
gin to bear through wear and taking up, 
they will run hot. The sides of each 
part of the babbitt lining should be beveled 
down in proportionate width to about one- 
half of its thickness, leaving 34 inch on 
each end full to keep the oil. The recesses 
so formed act as oilstores and settling 
places for grit and scum contained in the 
oil. The four-part bearing should look 
like Fig. 2. 

Oil grooves have the function of dis- 
tributing the oil over the whole length 
of the bearing and conveying it to the 
points of greatest working pressure, which 
are the head- and crank-end quarters of 
a horizontal and the bottom quarter of 
a vertical engine. Oil grooves cut in the 
end of the clearance space connected to 
the source of supply and running parallel 
to the shaft, as in Fig. 3, would serve 
well for the purpose of distribution. Such 
grooves were introduced by some manu- 
facturers, but did not make good in prac- 
tice, as they filled up with 
ment which had no chance to get out; 
the bearing did not get oil enough and the 
babbitt began to bridge over and make 
them useless. 

This is one extreme; the other consists 
in running the oil grooves almost in the 
direction of rotation, Fig. 4. They will 
carry the oil off too fast and leave some 
places dry. Another mistake is to cut 
the oil grooves all the way through the 
side quarters. This will drain 
those parts of the bearing, and if there 
is not a very liberal supply of oil they will 
heat. Oil grooves should run at an angle 
of not less than 30 degrees and not more 
than 45 degrees from direction of the 
shaft, and should not be continued into 
the clearance spaces or bevels of the cap 
nor into the bottom clearance space of the 
side quarters. Figs. 5 and 6 show the 
best arrangement of oil grooves for the 
Fig. 7 the oil grooves 


soon sedi- 


cap or 


side pieces and 
in the cap piece. 

The bottom quarter can be grooved 
from bevel to bevel, and the bottom 
quarter blocks can now be placed into the 
bed and tried with a level through their 
center. <A parallel straight-edge should 
be used for center-crank bearings. After 
they are leveled the shaft can be lowered 
into the bed, painted with red lead or lamp 
black and fitted to a good bearing through 
the whole length of the lining and two- 
thirds of its width. 

It sometimes happens that center-crank 
shafts are sprung in the lathe during the 
operation ef turning the bearings and 
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shaft ends. A screw jack is placed in the 
center of the main shaft between the 
cranks, to take up the pressure of the 
lathe centers. If this jack is a little loose 
the cranks will be squeezed together and 
the shaft turned in that position. After 
being released it will return to its original 
shape and be out of line. When placed 
into the bearings and turned over, marks 
will appear at 4 and B, Fig. 8, about half 
way around and not bear at all in the 
middle. If the jack has been too tight, the 
shaft will bear on the opposite points. 

A shaft of a _ direct-connected unit 
might have left the lathe in a true con- 
dition and made a good run on the test- 
ing block, but can be so easily sprung 
by rough handling in traffic that it is well 
for the erecting man to watch this point. 
Such a shaft can in most cases be forced 
back to its normal position. <A_ shaft 
sprung in the lathe must be taken back 
to the lathe and skinned over. In very 
slight cases the ends of the main bearings 
can be scraped a little larger to make 
room and avoid heating on these points, 
but this should only be dome in an emer- 
gency. 


ADJUSTING THE CROSSHEAD 


It is the duty of the crosshead to hold 
the piston rod central and parallel to the 
guide, the wristpin at a right angle to the 
piston rod and in flat crossheads level to 
the shaft and crank pin. It is therefore 
that an arbor locked into the 
crosshead should be parallel to the work- 
ing faces, but an arbor is not always 
at hand, and for the first inspection the 
erector has to rely on the face of the 
crosshead hub, which has been machined 
in the same setting with the bore and the 
thread on the piston rod. Stand the 
crosshead with its hub on a straight sur- 
face and use a good square against the 
working faces. If the square does not 
show a deviation of more than 1/32 inch, 
this might be taken care of by file and 
scraper while fitting the crosshead to the 
guide. If it is more, it is advisable to 
lock the crosshead to the piston rod and 
have the working faces turned or planed. 


necessary 


The crosshead being now nearly true 
can be placed into the guides, the bottom 
rubbed and fitted to it, and a square used 
on the bottom and against the hub to keep 
it true. The top shoe can be brought up 
against the top guide and fitted to a bear- 
ing. Guide bars or guide caps must be 
left off until a line has been run through 
the engine. The inside faces of the cross- 
head which confine the wristpin boxes 
are sometimes not square to the pin. This 
is often not noticed in a round 
head, as it can turn to suit a deviation 
from the vertical line, but certainly will 
cause the boxes to bind when they are 
keyed up. The outside faces must nec- 
essarily come true to the pin, as_ th: 
crosshead is set to one of them, and the 
other one faced when the pinhole is m: 
chined. 


cross- 
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Single Belted Electric Elevators 


The Operating Details of Two Standard Machines, with Especial 
Reference to Controlling Apparatus and Their Adjustment and Use 





BY © 


The appearance of a single-belt electric 
elevator machine is shown by Fig. 19. 
This particular machine is built by Nock 
& Garside, of Denver, Colo. The sheave 
A, located under the winding drum, is 
provided so that the ropes from the drum 
may be carried up the elevator well and 
thence to a counterbalance weight. The 
operation of the machine is controlled by 
a hand-rope sheave B, which in addition 


WILLIAM 


ing on the direction in which the hand 
rope is pulled. If the elevator is set in 
motion and not stopped by the operator, 
when it reaches the end of the elevator 
well, the arm shown projecting from the 
upper end of the platform will strike a 
stop ball’ secured to the hand rope at the 
proper point, and thereby rotate the hand- 
rope sheave B which will carry with it 
the stop motion FE. By this means the 

















FIG, 


to operating the motor controller frees 
the brake shoe by means of a cam that 
lifts the lever C, The controller is shown 
at D, mounted on the side of the machine, 
in such position that the reversing switch, 
which is on top of the controller box, can 
come in line with the shaft on which the 
stop motion E is mounted; thus, when the 
hand-rope sheave B is rotated, by the pull 
f the hand rope F, the reversing switch 
-$ thrown to the side or the other, depend- 


19 


reversing switch will be moved to the 
“stop” position and at the same time the 
cam on the sheave B will move out of the 
way and permit the brake strap to grasp 
the brake wheel and stop the machine. If 
the stop balls on the hand rope should get 
loose and be forced out of position, the 
stop motion will act to stop the machine 
by throwing on the brake and turning the 
reversing switch to the open position. 
The stop motion FE is actuated by the 


BAXTER, 


JR. 


drum shaft independently of the hand 
rope. 

The way in which the sheave 4A en- 
ables the ropes from the hoisting drum to 
run up the elevator well to the counter- 
balance can be clearly understood from 


the diagram, Fig. 20, in which D repre- 
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A the sheave under it, 
called a. traveling 
fact that it travels end- 
wise of the shaft, upon which it is mounted, 
as the ropes unwind from the drum. In 


sents the drum and 
which is 
sheave, from the f 


commonly 


most cases the traveling sheave is placed 
above the drum, as indicated in broken 
lines at B. This arrangement obviates 
the necessity of carrying the 
far around the drum, but at the 
time has the objection that the sheave at 
B encroaches upon the floor space above 
the machine, and in some buildings this 
may be undesirable. 

Fig. 21 shows a machine 
made by the Otis company arranged with 
the the 
of Fig. 20. This illustration is 
of an entire elevator well, 
show clearly the way 
head work, the 
rope and _ all 
The traveling 
stop motion on 


ropes so 


same 


single-belt 


position B 
a picture 
serves to 
the over- 
the hand 
arranged. 
sheave is seen at A; the 
the machine, from the 
end of which the reversing switch is op- 


traveling sheave in 
and 
in which 
counterbalance, 


other parts are 


erated, is at B, and the long rope EF is the 
hand rope, which in this case acts to rotate 
a short shaft from which a_ sprocket- 
wheel chain or rope E runs to the hand- 
rope sheave on the machine. The counter- 
balance is shown at JI’, and the way in 
which the ropes run from it to the drum 
of the machine is easily traced out. 

The controller shown on the Nock & 
Fig. 19, is more clearly 
illustrated in the enlarged photographic 
view, Fig. 22, and the way in which the 
controller is connected with the motor is 
the diagram, Fig. 23. 
the switch, on top 
controller, is shown in the open 
In the diagram, Fig. 23, 
switch is shown thrown to 
the left side, and when it is in this posi- 


Garside ‘machine, 


shown by wiring 
In Fig. 22 
of the 


or stop position. 


reversing 


the reversing 


tion the current flows through the wiring 
in the directions indicated by 
heads. The automatic rheostat is of the 
the magnet S acting to 
draw up the plunger P, which carries at 
its lower end a crosshead carrying brushes 
at its ends which make contact with two 
rows of stationary contacts connected with 
the starting resistance. Two of these con- 
tacts, at the upper left-hand are 
connected with the terminals of the series 
field winding of the motor. The dashpot 
P at the bottom of the controller regulates 
the velocity with 
drawn upward, 


the arrow- 


solenoid type, 


side, 


which the plunger is 
and, consequently, the 
rapidity with which the starting resistance 
is cut The 
the 
left side of the two-pole main-line switch 
to the upper right-hand contact of the 
rheostat, thence through the resistance 
and the motor series field winding and to 
contact 7 of the reversine switch. From 
here the current passes through the lower 
switch blade to contact 2 and thence to the 
armature-connecting post .47; through the 
armature to the post .42 and to contacts 
3 and 4 of the the 


out of the armature circuit. 


current can easily be traced from 


reversing switch, 
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latter being in connection with the upper 
switch blade so that the current passes 
to contact 5 and thence back to the line. 
The current for the shunt field of the 
motor, and for the solenoid magnet passes 
from the left-hand binding post to con- 
tact 6’ of the switch, through 
the connection a to the contact 6, and 
thence to the shunt-field connecting post 
Fr. The between contacts 6 
and 6’ is made by a bridge plate carried by 
lever L’ but insulated from it. 
the bridge plate on the lever L’ 
at A. The current that passes from post 7 
to the contacts 6 and 6’ and to the field- 
binding post Fr, from this point flows 
through the shunt-field winding and _ re- 
turns to the post F 
to contact 7 of the reversing switch, and 
as this is not insulated from the lever L”, 
the current flows to the contact 5 and 
thus returns to the main line. The current 
passing from the contact 6 to the post F1 
on reaching the junction 8 divides and a 
portion of it flows through the solenoid 
magnet S, and through the disk-shaped 
switch directly above the magnet; thence 
into the wire that leads to contact 9 of the 
reversing switch, and thence through the 
lever L” 


reversing 


connection 


In Fig. 22 
is shown 


2; from there it passes 


to the contact 5 and the main 
line. When the solenoid magnet S has 
drawn its plunger all the way up, the 


disk-shaped switch is raised so as to 
break the circuit at this point, and then 
the current has to pass through the re- 
sistance R, and as a result its strength is 
greatly reduced. 

When the brush-holder crosshead SS 
reaches the uppermost position, the motor 
series field winding is cut out of the cir- 
cuit, providing the connections 
shown in the diagram; 
connections are so 
winding is not cut 
that is necessary 


are as 
in some cases the 
made that the field 
out. To do this all 
is to break the connec- 
tion between the upper field 
and the upper contact of the solenoid 
switch, and connect this contact with the 
one below it. This arrangement, in which 
the series field is left im service during 


series post 


all the time the elevator is running is ob- 
jectionable, that will be ex- 
plained hereafter, and when used, the con- 
troller is generally so arranged that the 
operator in the the 
winding out. 

Tt will be noticed 
winding and the 
connected in parallel, 
from the 
at the contacts 7 and 9 of the 
switch. 


for reasons 


car can cut series 
shunt-field 
are 


that the 
solenoid magnet S 
the circuits starting 
junction 8 and coming together 
reversing 
Owing te this arrangement, when 
the motor is stopped and the circuit is 
raising of 
the current induced in the 
shunt-field winding can discharge through 
the coil of the magnet S; the coil S will 
also tend to discharge through the shunt 
field winding, but the latter being larger 
With this connection, 
while the field winding will not have a fre: 
discharge path, the strain on the insula 


brokesx between 7 and 9 by the 
the lever L” 


will overpower it. 
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tion will be very much less than if no path 
were provided. 

Belted electric elevators are used princi- 
pally for freight service, although they 
are frequently used to operate passenger 
cars in low buildings where it is not nec- 
essary to run at high speeds, say, not 
feet per minute. 
are not well adapted to higher velocities, 
one reason being that they are not as safe 


— 


above 75 Such machines 


for high speeds as direct-connected ma- 
When the speed is low, the ac- 
celeration in starting is also low, and as 
a result the belt is not subjected to a 
strain much in excess of that imposed 


chines. 


ee 
—_ 
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Influence of the Constituents of Coal 
on the Efficiency and Capacity 


of Boilers* 


By D. T. RaNnpDALL** 


It is difficult to burn all coals with equal 
efficiency. This may be due either to the 
character of the coal, the size of the coal, 
to both. 
tests on different coals, one may by sys- 
tematic study draw some general conclu- 
sions regarding the influence of moisture, 


or Having a large number of 
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upon it when the car is running at full 
velocity. If the running speed is high, 
however, the acceleration must be rapid, 
and this will put a greater strain on the 
belt in starting, and will increase the 
danger of running it off the pulley or 
breaking it. With a direct-connected ma- 
‘hine there is no danger of this kind. 
Selted machines are used for freight and 
mall passenger elevators because they 
st less to install, but in buildings where 
is desired to have the best, regardless 
f cost, direct-connected machines 
‘sed even for freight service and 
Wwest-speed passenger cars. 


are 
the 
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volatile matter 


and, in 
possibly on the effect of the presence of 


extreme cases, 


ash in the coal. Unfortunately for the 
purpose of comparison, the coals high in 
moisture are usually high in volatile mat- 
ter and ash as well. That there is a dif- 
ference in the composition of coals will be 


readily seen from a comparison of coals 





mined in the same state, as shown in 
*Presented at the recent meeting of the 
American Society for Testing Materials. 
**Pngineer-in-charge, fuel-engineering de- 
partment, Arthur TD. Little laboratory of en 
gineering chemistry. Boston. Mass. Also, late 
engineer-in-charge of fuel tests. Technologie 


Branch, United States Geological Survey. 
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Table 1. It 
that the 
greater in 


will be 
volatile 


seen from this table 
matter is much 
mined in localities 
than in others, and it may be expected 
that will behave differently 
when burned under a boiler. 


very 
coal some 


these coals 


THE INFLUENCE OF MOISTURE 


It is of course understood that any 
moisture in a coal reduces the heating 
value accordingly. In addition to this 
influence, there is a further lags due to 


the furnace, 
which lowers the temperature of the gases, 


the absorption of heat in 
causing a larger percentage of loss in the 
gases escaping from the boiler. This in- 
fluence is not readily seen when burning 
coals which have only a slight variation 
in the moisture content, but in cases where 





TABLE 1. COMPARATIVE ANALYSES OF 
COALS MINED IN THE SAME STATE. 
RESULTS REPORTED IN BULLETINS OF THE 

UNITED STATES GEOLOGICAL SURVEY. 
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Moisture....... 1.63] 2.01 8.51 2.61 
Volatile matter....| 17.17) 37.31) 16.82) 34.92 
Fixed carbon . 75.34) 52.13) 73.04) 56.30 
Ash Sp ere ».86) 8.55, 6.63) 6.17 
Sulphur eto 0.75) 2.54) 0.94 1.26 
B.t.u. as received .. 14,672] 13,811) 14,279] 13,997 











TABLE 2. RESULTS OF EVAPORATIVE 
TESTS OF ILLINOIS WASHED COAL 
ON A CHAIN GRATE STOKER. 











ILLINOIS ENGINEERING EXPERIMENT STATION® 
L. P. BRECKENRIDGE, Director. 
| Test 47. |Test 131. 

Sise of coal... c.cess 0s > t to } in.|/$ to | in. 
Per cent. moisture—coal as 

See ae ae 10.72 19.83 
Per cent. ash—coal as fired 7.31 7.68 
Per cent. volatile matter— 

coal free from ash and mois-| 

Ee Ae | 39.59 12.61 
B.t.u. in coal as fired........ 11,898 10,274 
+k tee 12.60 46 
CORPO MP BO... cc cccozcce 4.00 75 
Equivalent evaporation from 

and at 212° F. per pound) 

coal as fired......... ...| 8.24 ‘7.49 
Efficiency of boiler and grate. 66.89 70.39 
Efficiency of boiler......... 69.93 71.76 











there is an excessive amount of moisture 
this influence may be readily traced, as in 
Western which the moisture 
sometimes reaches 40 or 45 per cent. of 
the weight of the fuel. On the other 
hand, there are many people who believe 
that a certain percentage of moisture is 


lignites in 


favorable to good combustion and, as has 
been indicated, the influence of moisture 
is so small that its effect cannot be sep- 
arated from the other 
which affect the results of a boiler test. 
It may be from Table 2 that even 
considerable percentages of moisture may 
not 


many influences 


seen 


result in greater loss than may be 
due to some other influence, such as the 
of the coal. It will be noted that 


even though one of the coals shown in 


size 


this table exceeds by about to per cent. 
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the moisture in the other coal, the results 
are better. This may probably be ac- 
counted for by a difference in the size of 
the coal. 


INFLUENCE OF VOLATILE MATTER 
With a poorly designed furnace the 
volatile matter in a coal is allowed to 
escape unburned even when the fuel is 
burned at moderate rates. With well-de- 
signed furnaces a of combustible 
— 

TABLE 3. RELATION BETWEEN VOLA- 
TILE MATTER, EFFICIENCY AND 
SMOKE HOUSE HEATING 
BOILERS. 


DATA FROM BULLETINS OF THE UNITED STATES 
GEOLOGICAL SURVEY. 


loss 











Volatile 
Matter. Coal 
Free from 





No. of Tests} Ash and _ | Efficiency, Black 
Averaged. | Moisture. 72. Smoke 
4 18.30 60.56 18.2 

7 34.70 54.11 22.1 

11 44.46 47.19 32.9 

















gases is found when they are operated 
beyond a certain capacity, varying with 
the furnace and with the kind of coal. 
Tables 3 and 4 show in a general way 
what may be expected from the two ex- 
tremes in furnace design, those which are 
and those which are not adapted to burn- 
ing high-volatile coals. The house boiler 
on which these tests were conducted may 
be considered as one of the lowest types 
of furnace for burning high in 
volatile matter, for the that the 
rate of combustion is low and the firebox 
is made up of iron surfaces which have a 
cooling effect on the gases as soon as 
they escape from the coal. At the Gov- 
ernment fuel-testing plant results as shown 
in Table 4 were obtained on a hand-fired 
Heine boiler with a firebrick combustion 
chamber. 


coals 
reason 


INFLUENCE OF ASH 


For small variations in the percentages 








TABLE 4. RELATION BETWEEN VOLA 
TILE MATTER, EFFICIENCY AND 
SMOKE, HAND-FIRED 
HEINE BOILER. 

Data FROM BULLETINS OF THE UNITED STATES 
GEOLOGICAL SURVEY. 





Volatile 
Matter. Coal 
Free from 











No. of Tests} Ash and _ | Efficiency, Black 
Averaged. Moisture. @2. Smoke. 

8 | 17.47 67. 16 3.1 

19 34.48 67.24 12.9 

37 | 44.13 65.25 18.0 








of ash it is not possible to determine the 
effect on the results obtained. The char- 
acter of the ash is of more importance 
than the quantity when considering its 
effect on the results abtained. Clinkers 
and ash reduce the efficiency and capacity 
by making it necessary to hold the doors 
open longer in cleaning the fire, and in 
case the ash fuses and runs onto the grate 
bars the air is shut out and the grates 


B.T.U. Coal as Fired 
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may be burned, and the results be af- 
fected by the imperfect air supply. A 
large percentage of ash tends to make the 
distribution of air through the fuel bed 
uneven, requiring a much larger air sup- 
ply than is for other coals. 
Large quantities of ash also cause a loss 
of unburned coal due to the poking and 
to the frequent cleaning of the fire. When 
the coal contains a high percentage of ash 
the labor of feeding the furnace with the 


necessary 


CHART SHOWING RELATION BETWEEN 


extra quality of fuel, the cleaning of the 
fires and the handling of the ash may 
make it necessary to employ extra help 
in the boiler room. There is also an ad- 
ditional expense in hauling the refuse 
away from the plant. The extra quan- 
tity of.ash may make it impossible to burn 
a sufficient quantity of coal upon the grate 
surfaces provided and require an extra 
boiler to be operated. This causes a 
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further loss due to the extra labor, radia 
tion losses from the boiler, etc. However 
with moderate qualities of ash in the coa 
should result when th 
furnace is properly handled. 


no serious loss 


INFLUENCE OF SULPHUR 
There are not sufficient data at hand t 
discuss in general the effect of sulphur i 
There are coals from certain field 
give trouble when the sul 


coal. 


that usually 





HEATING VALUE AND EVAPORATION 


phur is high. This is due not only to 
the sulphur in the coal but to the com- 
bination of iron and other elements with 
the sulphur, and the sulphur is merely 
an indication of probable difficulty that 
may be experienced. When sulphur oc- 
curs in combination with iron the grate 


bars are often attacked and _ seriously 
damaged, requiring expensive renewals of 
ironwork. 


BS Si ages 
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ome Useful Lessons of Limewater 


How to Detect Aluminum in Boiler Scale; Separating Iron and 
Aluminum; Calcium, Magnesium, Ferric Iron and Aluminum Solution 





BY 


We have seen that iron may occur in 
boiler scale and how it may be detected; 
but aluminum may also accompany iron, 
either as oxide or hydroxide (hydroxides 
are only oxides with more or less of 
chemical water). Of course these will 
be dissolved when the scale is treated with 
acid to cut it. You can easily detect 
alumina, the oxide of aluminum, when it 
is present in the scale. If there is any 
lime, it comes down in the fifth group as 
a carbonate; and if there is any magnesia, 
the oxide of magnesium comes down in 
the sixth group as a phosphate. We have 
seen that the iron will come down in the 
third group, after oxidizing to be sure 
that the iron is all in the higher or ferric 
form. Now alumina has only one state 
of oxidation, and that is much like ferric 
iron in its chemistry. 


REACTIONS OF ALUMINUM 


It will be well for you to consider the 
reactions of aluminum right here; so, take 
some common alum sulphate, or if you 
do not happen to have any of that, you 
can take some common alum, which is 
a double sulphate of aluminum and either 
ammonium or potassium, hence the names 
ammonia alum and potash alum. The 
presence of the alkali sulphates with the 
sulphate of aluminum does not make much 
difference in the tests as long as you 
know that you are using alum; for you 
remember that neither sodium, nor po- 
tassium, nor ammonium is precipitated 
till all of the other metals are out of the 
way, and then only with special reagents, 
so the road is clear to see what a solu- 
tion of aluminum does with the common 
reagents, that is, the alkaline hydroxides, 
carbonates and sulphides, and the special 
group reagents, such as hydrochloric acid, 
hydrogen sulphide, ammonia, etc. 

If you try any or all of these, the only 
precipitate that you will get in the case 
of aluminum is the white, gelatinous (or 
flaky) hydroxide. This does not mean 
that aluminum does not have any sul- 
phides or carbonates; for like ferric iron, 
luminum can form sulphides, but these 
ire not stable with water, being stable only 
vhen dry; and thus many chemists forget 
hat both ferric iron and aluminum have 
heir sulphides which are formed only 
vith dry heat, and they are decomposed 
vith water, giving off hydrogen sulphide. 
\lso, aluminum, at least, has a double 

irbonate with some of the alkalies; but 
n common reactions, all that you will get 
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in the way of a precipitate for aluminum 
This 


is easily soluble in an excess of sodium 


is the white gelatinous hydroxide. 


or potassium forming the 


aluminates according to the following re- 


hydroxide, 


actions: 


Al(OH), + 3NaOH = Al(ONa), + 3H,O 
Aluminic Sodium Sodium Water. 
Hydroxide Hydroxide Aluminate 

Insoluble. Soluble. Soluble. 

Al(OH), + NaOH = AlO.ONa + 2H,0 
Aluminic Sodium Sodium Water. 
Hydroxide Hydroxide Met-alum- 
Insoluble, Soluble. inate 

Soluble. 


The reason for this is that the hydroxide 
of aluminum is both a weak base and a 
weak acid; that is, it is a weak base with 
strong acids, and a weak acid with strong 


bases; and it passes back and _ forth 
from one condition to the — other, 
according as the solution is acid or 
alkaline with strong acids and _ bases. 


To show this, go through the following 
reactions with sodium hydroxide and hy- 
drochloric acid, always including your in- 
dispensable litmus: Start with alum sul- 
phate, Al.(SO,)s; here the aluminum is 
clearly acting as a base with the strong 
acid, sulphuric acid; or rather with the 
strong acid radical, “sulphion,” SO,, in 
the terms of the later ionic theory of 
salts in solution. Now add some litmus 
paper to the solution of alum sulphate, 
Al:(SO.4)s, and you will note that the blue 
litmus is turned red, showing that the 
aluminum is not so basic as the sulphion, 
SO,, is acid; there is more to this story 
of “hydrolysis,” 
later. 


which we will discuss 


Now add some sodium hydroxide till 
the white gelatinous aluminum hydroxide, 
Al(OH), is precipitated and the solution 
is distinctly alkaline to litmus; here we 
have the second stage, where the aluminum 
hydroxide is clearly still acting as a base, 
being precipitated by a base, and according 
to the following reaction: 


Al,(80,), + 6NaOH = 2Al(0H), + 3Na,SO, 


Alum Sodium Aluminic Sedium 
Sulphate Hydroxide Hydroxide Sulphate 
Soluble. Soluble. Insoluble Soluble. 

Basic. 


Now go on to the third stage, where the 
alumina is acting as a weak acid with ‘he 
strong base, caustic soda or sodium hvy- 
droxide, NaOH, by adding this same 
sodium hydroxide to the same precipitate 
in. the same solution till all the white 
gelatinous aluminum hydroxide is entirely 
dissolved in the excess of sodium hydrox- 
ide, according to the equations for the 
aluminates given in the foregoing. Here 


PALMER 


we see the acid nature of white gelatinous 
aluminum hydroxide, in the strongly alka- 
line solution of sodium hydroxide. 

Now go on to the fourth stage, the pre- 
cipitation of the aluminum hydroxide from 
the alkaline sodium aluminate by hydro- 
chloric acid, by adding hydrochloric acd 
carefully until the alumina comes down 
and the solution is just acid to litmus, ac- 
cording to the following equation: 


Al(ONa), + 3HClL = AIOH), + 38Nacl 
Sodium Hydro- Aluminic Sodium 


Aluminate chioric Hydrate Chloride 


Soluble Acid Insoluble Common 
Alumina Soluble, as Alumi- Salt, 
Acid, nic Acid, 


Ilere you can see that alumina is acid 
because it is being thrown down from so- 
lution by hydrochloric acid. 

Now go on to the last stage, completing 
the cycle. Here the almuinic hydrate 
changes from acid to basie relations, as 
in the equation: 

3 HCl = 


Hydro- 
echloriec 


ANOH), + 


Aluminic 
Hydrate 


AICl, 4 


Aluminic 
Chloride 


3H,O 
Water. 


Insoluble Acid Soluble 
as Alumi- Soluble, Aluminum 
nic Acid, Basic. 


Here you have redissolved the aluminum 
hydroxide in excess of hydrochloric acid, 
and have a_ solution of aluminum 
chloride, the aluminum being again in the 
basic state by reason of the excess of 
hydrochloric acid in solution. Thus you 
have changed the aluminum from basic te 
acid condition and back again by some 
sodium hydroxide, then more; then by 


some hydrochloric acid, and then more. 


SEPARATING IRON AND ALUMINUM 


Now go right on and use this to separate 
iron and aluminum. Mix some of that 
bottle of “ferric salts” (made the other 
day by oxidizing some green vitriol with. 
nitric acid), with some of your solution of 
alum sulphate. Here you have a mixture 
of ferric-iron salts with aluminum salt; 
and if you add sodium hydroxide to dis- 
tinct alkaline reaction, by testing with 
litmus, you have both the oxides of ferric 
iron and that of aluminum thrown down; 
but you cannot see the aluminum hydrox- 
ide for the red color of the iron hydroxide. 
Now add sodium hydroxide in strong ex- 
cess, and you know that the ferric iron is 
not dissolved, while the aluminum hydrox- 
ide is so dissolved, as you have just seen. 
Pour this into a tumbler of water to dilute 
it; and then filter it (the dilution is to 
save your filter paper; for if you should 
pour the solution of strong caustic soda 
or sodium hydroxide on paper, it would 





t 
ao 
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chew the paper into a pulp which would 
break and do no filtering). 

You have now filtered off your solution 
of alumina, as sodium aluminate, from the 
ferric iron hydroxide, which remains on 
the paper. Now make this clear filtrate of 
sodium aluminate acid with hydrochloric 
acid; then make it alkaline with ammonia 
water (not with caustic soda, for that is 
liable to dissolve the aluminum hydrox- 
ide), and you will see the alumina floating 
in the solution, where it will soon gather 
on standing In this way you can separate 
the aluminum from the iron; and if you 
want to do this in the course of an anal- 
ysis, for both the iron and the aluminum 
come down in the third group, all ,that 
you have to do is to precipitate the third 
group and then separate, as shown. In 
this way the presence of small 
quantity of aluminum can be detected. 


a very 


CatciumM, MAGNESIUM, Ferric [RON 


ALUMINUM 


AND 


[t will be a good thing if you will make 
a solution containing calcium, magnesium, 
ferric iron and aluminum. You might try 
to do this by mixing some epsom salts 
(which is nothing but magnesium sul- 
phate), some calcium chloride (made by 
dissolving limestone in hydrochloric acid), 
some ferric salts and some aluminum sul- 
phate. If you should do this you would 
not get a clear solution, for you would 
see an abundant white precipitate, which 
is only the lime or calcium sulphate 
naturall? thrown down by the sulphates 
of iron, aluminum and magnesium, for 
either sulphuric acid or any soluble sul- 
phate will precipitate calcium as a_ sul- 
phate. You see that it is quite a trick to 
make your own solutions, let alone ana- 
lyze them. So you had better start in 
another way. 

Take the solution of ferric salts, that of 
alum sulphate, that of epsom salts, and 
precipitate each of them by caustic soda 
(sodium hydroxide). This will throw 
down the hydroxides, and you must not 
add to the alum sulphate enough to redis- 
solve the aluminic hydroxide. Do this in 
separate tumblers or fruit jars. Fill the 
jars up with water and let the hydroxides 
of iron, aluminum and magnesium settle; 
then pour off the water and fill up with 
fresh water. In this way you will gradually 
wash off the dissolved sodium sulphate 
(which would raise the mischief with your 
calcium by precipitating it as sulphate), 
and which you want to get rid of. When 
you have washed off most of the sodium 
sulphate “by decantation,” as it is called, 
dissolve each of the hydroxides of iron, 
aluminum and magnesium in hydrochloric 
acid and mix them. 


Now you have a_ solution of iron, 
aluminum and magnesium, fairly free 


‘ 


from “sulphion,”’ SO, which would pre- 
cipitate your lime, and you can add to 
this solution of calcium. chloride. 
Thus vou get a solution of the four metals, 


iron, aluminum, calcium and magnesium, 


your 
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and as chlorides. You proceed to analyze 
this, going regularly through the groups. 
You do not for the first 
group, is precipitated by hydro- 
chloric acid, because your solution is a 
hydrochloric-acid solution. 


need to test 
which 


Just for luck 
you may test a part of your mixture for 
the second group with hydrogen sulphide, 
taking a small portion of the solution in 
a separate test tube. You will get nothing 
but sulphur, which shows that there is 
Add 


some ammonium chloride to keep magnesia 


some ferric iron in the third group. 


from coming down before it is wanted, 
and then ammonia to alkaline reaction, 
and until all the iron and aluminum are 
thrown down in the third group. Of 
course this is done in a separate beaker, 
and with most of your mixture of the four 
metals you are testing for. 

You will get the iron and the alumina 
in the third group, which you filter off for 
precipitated iron and alumina, which you 
will separate as just shown. You will 
save the filtrate, labeling it “Filtrate from 
the Third Group,” and test a small part 
of this in a test tube, for the 
fourth group (to get in practice, though 
you have no fourth group present), with 
ammonium sulphide. Go on with the 
greater part of the filtrate from the third 
group, to the fifth group, which you will 
precipitate with ammonium carbonate. 
Give the lime carbonate time to settle, and 
then filter it off. Then take the filtrate 
from this and test it for magnesia by the 
“magnesia mixture’—the mixture of am- 
monia, ammonium chloride, and sodium 
phosphate. Give the magnesia phosphate 
time to come down—and there is your 
fairly clean analysis of the four metals, 
iron, aluminum, calcium and magnesium, 
which you are liable to find in a common 
temporary-hardness scale. Of course, you 
will save each of the separated precipi- 
tates of iron, aluminum, calcium and mag- 
nesium, and subject them to some of, the 
confirming tests given in any book on 
qualitative analysis. Do not neglect this 
habit of confirming every separation by 
some one or two good tests which will 
clinch the argument in your mind. 


separate 


MAKING THE FERRIC-IRON SOLUTION 

You have separated, let us say, iron and 
aluminum in the third group, and your 
ferric iron hydroxide is still on your 
filter paper. Take this ferric hydroxide, 
and dissolve it in some dilute hydrochloric 
acid. Now you have a regular solution 
of ferric iron, which you can test with 
any of the regular tests, such as the blood- 
red test with potassium or ammonium 
sulphocyanate ; or the blue test with yellow 
prussiate of potash, and so on. You can- 
not do much with the alumina, but the 
very method you have taken to separate it 
from iron in the third group is quite test 
enough for ordinary cases. The calcium 
carbonate vou can dissolve in some dilute 
hydrochloric acid, and then test it with the 
flame, which it will color strongly red. 
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Or you can reprecipitate the lime by am- 
mcnium carbonate, dissolve the carbonate 
in acetic acid, and then reprecipitate the 
lime as the white oxalate by oxalic acid. 

For the magnesia, there is not very 
much that you can do, but if you ignite 
the precipitate on charcoal, you may get 
the pale rose color from moistening with 
cobalt nitrate and reigniting; or you may 
find that this will be obscured by the 
blue test for phosphates, because you pre- 
cipitated magnesia with sodium phosphate. 
So you will have to scheme how you can 
get rid of this phosphoric acid and still 
get at that magnesia. 
this is to take the magnesium phosphate, 
well washed with a solution of ammonium 
chloride on the filter paper, and boil it 
with metallic tin and nitric acid, 
the insoluble phosphate of tin is formed, 
the phosphoric acid going off with the tin, 
and you have the magnesia in solution as 
a nitrate. Evaporate this solution down 
to dryness with hydrochloric acid and this 
gives you mostly plain magnesia, which 
you can then ignite on charcoal before the 
blowpipe, and thus get the rose color with 
cobalt nitrate. But this means that you 
must get hold of the blowpipe, and we 
will take up that practical help next time. 


The best way to do 


when 





Comparative Test of Coal and 
Shavings as Boiler Fuel 


By Louis P. ZIMMERMAN 


A great many woodworking plants 
throughout the country, as well as other 
plants located in woodworking centers, 
generate steam from the consumption of 
shavings and refuse instead of coal. The 
continued rise in the market price of this 
fuel, amounting to 100 per cent. in eight 
years, has made pertinent the question of 
its actual economy for steam generation. 
Would it not be cheaper for woodworking 
plants to sell their shavings and buy coal? 
Had not other plants buying and using 
shavings better burn coal also? To put it 
in another way: What is the actual cost 
of evaporating 1ooo pounds of water with 
shavings and with coal? 

A friend of the writer had the oppor- 
tunity to make some tests to answer these 
questions, the results of which are pre- 
sented herewith. The show the 
cost of evaporating 1000 pounds of water 
under normal working conditions burning 
factory shavings and burning coal. The 
tests were conducted at the Minneapolis 
plant of the Wabash Screen Door Com- 
pany, manufacturer of screen doors, win- 
The plant 
is situated in southeast Minneapolis on the 
line of the Great Northern Railway. The 
buildings include a planing mill, a wood 
working shop containing special machinery 
for the manufacture of screen-door frames 
and a_ stove-board About 300 


results 


dow screens and stove boards. 


factory. 
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horsepower is required to run the ma- 
chines in the factory, light and heat the 
building and furnish steam for the dry 
kiln. 

Steam is generated in three horizontal 
return-tubular boilers, each 72 inches in 
diameter and 18 feet long. The boilers 
were designed, built and set by the Bass 
Foundry and Machine Company, of Fort 
Wayne, Ind. 
4-inch tubes, has a water-heating surface 


Each boiler contains seventy 


of 1422 square feet, and grates 6 feet by 
5 feet I inch, giving a grate area of 39.5 
feet. The boiler 

brick, with the following 
Length over all, 23 feet 8 inches; width, 
26 feet 10 inches; thickness of side walls, 
20 inches; hight of furnace, 30 inches; 
thickness of bridgewall, 16 inches ; distance 


square setting is of 


dimensions : 


from center of bridgewall to boiler front, 
5 feet 9 inches; minimum distance between 
boiler shell and top of .bridgewall, 15 

To insure dry steam each boiler 
is provided with a dry pipe extending the 
full length of the boiler inside the shell. 
An open feed-water heater and standard 
boiler-feed pump handle the boiler-feed 
water. 

The steam generated in the boilers is de- 
livered to three engines: One 350-horse- 
power simple noncondensing, Bass-Corliss 
engine, 20x40 inches, driving the entire 
factory; one go-horsepower Skinner auto- 
matic 
direct-connected to a 75-kilowatt Westing- 


inches. 


noncondensing high-speed engine 
house generator; one small blowing en- 
gine, built by the Buffalo Forge Com- 
pany, to’ drive the ventilating fan. Live 
steam is also supplied to the coils in the 
dry kiln and the factory-heating system 
in severely cold weather. While the de- 
mand for steam is very diversified, it is 
estimated that 90 per cent. of all that is 
generated is consumed by the Corliss en- 
An examination of the accompany- 
ing results shows that the steam produc- 
tion of the boilers is subject to very little 
fluctuation, a condition extremely favor- 
able to getting good from the 


tests. 


gine. 


results 
Under normal factory conditions the 
plant produces about 40,000 pounds of 
shavings a day, weighing 17 pounds per 
cubic foot, with a heat value (as deter- 
mined by formula) of 7800 
british thermal units per pound. The 
shavings are largely pine, with a sprinkling 
of oak. This fuel comes from the planing 
mill and the cutoff saws and is made up 
No single 
chip is more than an inch in diameter 
id % inch thick, the average being about 
» size of a man’s thumbnail. Therefore, 
he fuel is light, similar in many ways to 
aff, and easily blown off the grate by 
scessive draft. 
lhe shavings are collected from all parts 
the factory by means of a suction sys- 
n and are delivered to a hopper situated 
ve the boiler house. From this hopper 
it separate 7-inch sheet-iron pipes ex- 
ud to the shaving house or bin where 


Dulong’s 


largely of chips and sawdust. 
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stored, and to the three 
grates under the boilers. Each pipe is 
equipped with a butterfly valve controlling 
The supply of 
fuel to the boilers is absolutely automatic, 


the excess is 


the delivery of shavings. 


the shavings dropping from the hopper 


TABULATION OF RESULTS. 


Fuel. Shavings. Coal. 
Average steam  pres- 

sure, by gage. 111.7 110.5 
Draft between damper 

and boiler in inches 

of water. . : 0.50 0.443 
Average temperature, 

Fahrenheit 


Of external air 29.2 21.2 
Of fire room... 69.6 77 
Of steam Ae 344.8 344.1 
Of feed water enter- 

ing boilers 210.4 210.4 
Of gases escaping 

from boilers. 185 484.6 


Weight of fuel, as fired, 


Bs in 14,934 10,595 
Percentage of moisture, 

BP es Smee 2.29 
Total weight dry fuel, 

Ib.. mae ; 14,934 10,350 
Total ash and refuse 269 1,400 
Quality of ash and ref- 

ee . fine powder = clinkery 
Total combustible con- 

sumed... , 44,665 8,950 
Per cent. ash and ref- 

use in dry fuel... 0.6 13.5 
Dry fuel per hour, Ib. 5,617 1,294 
Combustible consumed 

per hour ; 5,583 1,119 


Dry fuel per square 

foot grate surface 

Sf eae 61.3 14.1 
Combustible per square 

foot of water-heating 

surface per hour. . 1.31 0.262 


Calorific value per 


pound fuel 7,800 13,700 
Calorifie value per 
pound combustible 7,960 16,200 


Percentage of moisture | 
in steam......... 2.32 2.10 
Superheating in calo- 


rimeter (F)....... 38.8° 45.6° 

Quality of steam... 0.975 0.979 
| 

Total water feed to 

boilers, lb. 84,400 84,800 
Water actually evap- 
* orated corrected for 

quality of steam. 82,205 


83,000 
Factor of evaporation 1.042 1.044 


Water per hour cor- 
rected for quality of 


eteam..... : 10,275 10,375 
Equivalent evapora- 

tion per hour from 

eng. at 2iz.......4 10,708 10,837 
Equivalent evapora- 

tion per hour from 

and at 212° per 

square foot of water- 

heating surface.. 2.50 2.54 
Boiler horsepower de- 

veloped . beats 310 315 
Builders’ rated horse- 

power. . 350 350 
Per cent. of rated 

horsepower develop- 

Oss. 88.5 90 


Water apparently 
evaporated under 
conditions per pound 
of fuel as fired 1.88 8.00 

Equivalent evapora- 
tion from and at 
212° Fahrenheit per 
pound of fuel s fired 1.9 | 8.19 

Equivalent ev2pora- 
tion from and at 
212° per pound of 
combustible... ... 1.92 9.7 


Cost of fuel per ton de- 
livered to the boiler 
room y ; $0.46 $4.40 

Cost of fuel for evapor- 
ating 1000 pounds of 
water under observ- 


ed conditions. . 12. 6c. 27 . 5e. 
Cost of fuel for evapor- 

ating 1000 pounds of 

water from and at 





BE sa eh ksa swe as 12c. 26. 8c. 
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directly to the grates under the boilers. 
In case the hopper is not furnishing 
enough fuel to keep up steam, shavings 
are hand-fired from the storage bin. 

The two trials were conducted as nearly 
as possible in accordance with the code 
of 1899, prepared by the committee on 
boiler trials of the American Society of 
Mechanical account of 
factory conditions the tests were cach of 


Engineers. On 
eight hours duration. All measuring ap- 
paratus used in the test were calibrated 
before being used. 

done on the 
boilers to accommodate the various re- 


Considerable work was 


cording instruments. Three holes were 
drilled and threaded for the introduction 
of the draft gage, flue-gas pyrometer and 
gas-sampling tube. <A throttling calorim- 
attached in small 


whistle on the main steam header leading 


eter was place of a 
to the Corliss engine. 

The weight of the boiler-feed water and 
the amount of were the 
two most difficult things to measure ac- 


shavings used 


curately. The feed from 
the bottom of the heater (under the ce- 
ment floor) through a 3-inch pipe under 


water passed 


the floor to the feed pump, from which 
pipes led directly to the front and rear 


PROXIMATE ANALYSIS OF THE FUELS UsEp IN 


THE TEstT, 

Fixed carbon | 0.3 60.8 

Volatile matter | : 29.34 
Hydrogen ; See: 2! Agus 
Oxygen Pate th a oid 13.08 said 
Moisture . 7 2.28 
Ash arene | 7.58 
Miscellaneous 0.42 

| 100 100 





boiler feeds. This made it impracticable 
to weigh the feed water without remodel- 
ing the plant and using an extra feed 
pump. The feed water was measured with 
a calibrated meter which was placed on 
the delivery side of the feed pump and 
provided with a bypass, giving sufficiently 
accurate results for this test. 

The amount of shavings burned could 
not be measured directly without resort- 
ing to hand-firing, which would vitiate the 
comparative value of the tests. With the 
assistance of the factory management, the 
following indirect method of arriving at 
the weight of 
adopted : 


shavings burned = was 
Upen the successive days on 
which the trials were conducted every pos- 
sible effort was made to keep factory con- 
ditions uniform; the same number of men 
were employed, the same number of ma- 
chines were operated, the same number 
and style of doors were manufactured. 
With these conditions constant, it is safe 
to assume that the number of pounds of 
shavings delivered to the collection sys- 
tem were the same for each day. Coal 
was burned the first day, while all the 
shavings produced were deposited in the 
shavings house. Shavings were burned 
the second day, and at the same time the 
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shavings lying in the shavings house were 
leveled off and measured. Thus the num- 
ber of cubic feet of shavings burned was 
obtained within a reasonable percentage of 
error. 

The conditions under which 
were made were remarkably uniform, the 


the runs 
steam pressure being 110.5 pounds with 
coal and 111.7 pounds with shavings. 
turning coal, 84,800 pounds of water was 
evaporated, while the amount with shav- 
ings was 84,400. The quality of steam 
with coal was 0.979 and with shavings 
0.975. The weight of coal burned was 
10,595 pounds and that of the shavings 
burned was 44,934 pounds. 
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Charts for the Calculation of 
Alternating Current Cir- 
cuits 


By H. P. Liversince 





The present article describes the use of 
a series of charts for the solution of the 
various problems arising in the calcula- 
tion of alternating-current circuits, these 
charts being plotted on the same general 
principle as the direct-current charts de- 
scribed in an article published in the is- 
sue of July 20, 1909. The relation exist- 
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P* = Loss in per cent. of power received, 
E = Voltage per phase at receiver end, 
? = Power factor of the complete cir- 

cuit. 

In the construction of the charts, the 
different factors plotted are identical in 
value with the exception of kilowatts, 
distance of transmission and receiver volt- 
age, these three being so pro- 
portioned as to cover all practical con- 
ditions arising in the calculations of alter- 
nating-current circuits. Since the losses 
are expressed in percentage of the power 
at the receiver end, it is evident. that 
the charts are correct for any frequency 
and wire spacing that may be employed. 


values 
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The results, which are given in detail 
in the accompanying tabulation, show that 
with shavings at their present price of 
50 cents per cord at the factory, it is much 
more economical to burn them under the 
factory boilers as at present than to at- 
tempt to market them and buy coal in 
their place. Leaving out the labor item, 
which militates in favor of the shavings, 
one more man costing $1.75 per day (10 
hours) being required when burning coal, 
the results of the show that the 
shavings must rise to a value of $1.09 per 
cord ($1 per ton) at the factory before 
they are as expensive a fuel as bituminous 
coal at $4.40 per ton. 


tests 


Distance in Feet 


FIG. I. EXPLANATORY DIAGRAM 


ing between the different factors used 
in the calculations may be expressed by 
the following formula: 


2xDx108xPxk, 


am P!xE? p 





where 
A = Area of conductor in circular mils, 
D= Distance of transmission in feet, 
10.8 = Resistance per mil foot of copper 
wire, 
P= Power at 
watts, 
k= A number, depending on the system 
used (single-phase, two-phase or 
three-phase), 


receiver end in kilo- 


In order that the method of using the 
charts may be clearly understood, the 
following problems are given and _ their 
solutions explained in detail: 


EXAMPLES 

(1) Energy loss assumed. Required 
the kilowatts that can be carried by a 
given size wire. 

Distance of transmission ..... 8000 feet. 

ates ckcnncupekshmae senscaee 15 per cent. 

Delivered pressure............. 2200 volts. 

BN BINS citacarsricunarness 80 per cen! 

Number of phases... .......... 2. 

Se Ale PRIN os 5os a deed ins n00id No.1 


The explanatory diagram, Fig. 1, has 


<8 vie his 


SEAT 2 Ee ea as 





445 


ER. 


4 


-GINI 


~ 
E 
a 


~ 
4 


R AND TH 


4 


“ 


POW T 


September 14, 1909. 


‘AN ‘4omeg 


1400 


1300 


1100 


1000 


I ‘ON LIYVHD ‘% ‘DIA 
qeeg Ul soURISIG 


5 8 8 8 


S}IVMOLY - OZIS JIM - OSV - 10}0R,] I9MO”d - 23¥}JOA - SSO'T - OT 


400 





100 





Kilowatts 





as 


II ‘ON 1UYVHO ‘E ‘Old 
“rw ‘omar 400,J Ul sou SIC, 


: iE 


OF. 


September 14, 19 


R. 


— 
4 


NGINE 


4 


I 


4 


Kilowatts 


al 
Z, 
< 
4 
{x} 
= 
—_ 
2 
4 


SIJLMO[LY - OZIg VIIA - OSV - 10j0vqJ IOMO - 93RzJOA - SSOT - J09,7 





447 


ER. 


-_ 
4 


NGINI 


- 
E 
~ 


R AND THE 


4 


POW! 


September 14, 1900. 


“AN ‘some 


Ill ‘ON LUVHO ‘fF ‘DIA 
Sail Ul aouRysIqg 


o bd 
= - 


18 
12 


SPJVMO[IY - 9ZIS OITA - OSvY - 10JDV,J JAMO - 93v}[OA - SSOT - SA[ITY 


10 








Kilowatts 


448 


been roughly plotted to eliminate all the 
values not necessary in the 
the problem. The diagram shows merely 
the relation between one valve of each of 
the factors used, so that the successive 
steps in the solution may be more readily 
followed without referring to the regular 
chart, Fig. 2, which includes a_ large 
range of each value given in the problem. 

Printed at the top of cach chart are the 
division factors used in the solution of 
the various problems. The sequence in 
which they are printed, ie, Feet, Loss, 
Voltage, Power Factor, Phases, Wire Size, 
Kilowatts, must always be followed in 
using the diagrams, otherwise a correct 
solution will not be obtained. Care must 
also be taken that each successive step in 
the sequence is made at right angles to 
the preceding one. 

Referring again to Fig. 1, starting from 
the point marked 8000 feet the first factor 
in the sequence noted above, follow the 
vertical line a until it intersects the radial 
line marked 15 per cent. energy loss, the 
second factor in the sequence. Since 
successive step is taken at right 
angles to the preceeding one, the next 
value in the sequence, voltage, is reached 
by following the horizontal line b, at right 
angles to the preceding one, the next 
the marked 2200 volts. At right 
angles to this, follow the vertical line c 
until it intersects the radial line marked 
in terms of the next factor, 80 per cent. 
power factor. The next motion is made 
along the horizontal line d to the radial 
line marked 2-phase. At right angles to 
this line follow the vertical line e to the 
intersection of the wire curve marked 
No. t. The last value in the sequence— 
kilowatts—is reached by following the 
horizontal line f, drawn from the last 
point of intersection to the load line, 
which is met at 450 kilowatts, the value 
desired. 

2) 


loss. 


solution of 


each 


line 


Size of wire assumed for given 
Required distance of transmission. 
Kilowatts 
Size cf conductor 
Number of phases 2. 
Power factor 80 per cent. 


15 per cent. 

For purposes of comparison, the same 
values have been used in this that were 
assumed in the previous example. 

In this case, however, the first factor of 
the sequence—feet—is unknown, so that 
the solution is begun with kilowatts for 
the first value and the sequence followed 
in reverse order from that of the previ- 
ous example. 

Starting at the point marked 450 kilo- 
watts on Chart I, Fig. 2, follow the line f 
to the intersection of the curve marked 
with the wire size to be used—No. I— 
thence to the phase line and successively 
to the power-factor, voltage and loss lines. 
The vertical-line a drawn from this last 
point of intersection cuts the line of dis- 
tances at 8000 feet, which is the value de- 
sired. 
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(3) 


given. 


Distance of transmission and load 
Required the for a given 
size of conductor. 


loss 


Distance of transmission 
Delivered voltage 

Power factor -. «-.. 80 per cent. 
Number of phases sae eae 
a are | 
PIR: 5.5 5.4:46: 06.006 6:000000 -».. 6000. 


20 miles. 


In this problem, the range of values 
given is covered by Chart III and the 
solution will be obtained by direct refer- 
ence to this set of curves, instead of refer- 
ring to the explanatory chart used in the 
previous solutions. It will be noted that 
the unknown factor, power loss, is not 
stated at either end of the sequence of 
division factors, so that the intersection 
locating this value will not lie at the 
edge of the chart as was the case in the 
previous problems. 

Starting from the poimt marked 5000 
kilowatts, follow the horizontal line to the 
intersection of the curve marked No. 2, 
the wire size, in the sequence noted at 
the top of the chart. At right angles 
to this motion, the vertical line 
to the next radial factor, marked 3-phase. 
From this point of intersection, and at 
right angles to the previous motion, fol- 
low the horizontal line to the line marked 
8o per cent. power factor. At right angles 
to this motion, follow the vertical line to 
the intersection of the factor marked 
30,000 volts. The intersection of a hori- 
zontal line drawn from this point with 
a vertical line drawn from the point 
marked 20 miles, lies on the radial line 
marked 15 per cent., which is the power 
loss. 


fc yllow 


From the foregoing explanations and 
problems, it can readily be seen that any 
one of the six factors the cal- 
culations may readily be found, if the re- 
maining values are known or assumed. 
It is also evident that when the factor 
desired does not occur at either end of 
the sequence, determined 
by the intersection of the lines drawn 
from the two adjacent factors in the 
sequence used. In the case of the previous 
problem, No. 3, the loss was determined 
by the intersection of the lines drawn 
from the two adjacent values—miles and 
voltage—as indicated in the solution given. 

While the charts described have been 
designed principally for the calculation 
of alternating-current circuits, they are 
equally accurate for direct-current calcula- 
tions. 


used in 


its value is 


For such cases it is only necessary 
to assume a power factor of 100 per cent. 
and proceed with the solution in precise- 
ly the same manner as noted in the 
alternating-current problems given. 





According to an exchange, the following 
mixture will serve in instances where an 
intermediate grade of babbitt metal is de- 
sired: Lead, 50 pounds: 
antimony, 15 pounds. 


tin, 35 pounds; 
This mixture has 
the advantage of containing no copper, 
and is easily made in an iron kettle. 
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Graphical Determination of Boiler 
Bracing* 


By S. F. Jeter 


In designing steam boilers or calculat- 
ing their strength after construction, one 
of the important features is the determina- 
tion of the amount of bracing required 
for flat surfaces, or the pressure that 
may be safely allowed on existing brac- 
ing. There three 
in such calculations: the extent of area 
to be braced, steam pressure per 
square inch on this area, and the cross- 
section of metal required to accomplish 
the bracing. The latter factor, of course, 
varies directly with the allowable load 
per square inch of brace section, and in 
the accompanying diagrams this value is 


are factors concerned 


the 


assumed to be 7500 pounds per square 
inch. The construction of the diagrams is 
so simple that those who are interested 
may easily reproduce them for other al- 
lowable stresses, if the one used does not 
meet their requirements. 

Fig. 1 shows the square inches of brace 
area required for any given steam pres- 
sure between 100 and 200 pounds 
square inch, or vice versa. 


per 
This diagram 
may, be used for any shape or size of 
brace, it being necessary to know only the 
total area of brace metal in square inches 
to determine the pressure for which any 
given surface is braced. For example, 
if the area to be braced on the head of 
a return-tubular boiler 1050 square 
inches, and the braces on this head had a 
total cross-sectional area of 21 square 
inches, it would be good for 150 pounds 
steam pressure. 


was 


This result is obtained by starting on 
the left-hand end of the horizontal line 
representimg 1050 square inches and _ fol- 
lowing across to the right, until the 
diagonal representing 21 square inches of 
brace area the vertical line 
denoting steam pressure, which passes 
through this intersection, is the one re- 
quired, being 150 pounds in this case. 
The figures denoting the values of the 
diagonals are on the right-hand side of 
the diagram. If the problem had been to 
ascertain the amount of brace area that 
would be required for 180 pounds pres- 
sure, the horizontal line representing 1050 
square inches of area would be followed 
until it intersected the vertical line repre 
senting 180 pounds pressure, and it is 
seen that this intersection lies a little be- 
yond the diagonal representing 25 square 
inches, or the brace would be, in 
round numbers, 26 square inches. 


is crossed; 


area 


Where 1%-inch round braces are used, 
the numbers on the right-hand side of 
the first diagram represent directly the 
number of braces required, as well as 
the brace area, for the cross-sectional 
area of a 1%-inch diameter brace is pra¢ 
tically one square inch. 


*Copyright, 1909, by S. F. Jeter. 
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Area to be Braced in Square Inches 









FIG. I. SQUARE INCHES OF BRACE AREA REQUIRED FOR ANY GIVEN STEAM PRESSURE BETWEEN I00 AND 
200 POUNDS GAGE 
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FIG. 2. NUMBER OF BRACES REQUIRED FOR ANY GIVEN AREA 


Dotted Lines 1'4 in, and Full Lines 13; in. Braces 
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Tig. 2 gives the number of 1!'4-inch or 
13¢-inch round braces, direct, that would 
be required for any given area, the dotted 
diagonals representing 14-inch braces 
and the solid diagonals the 13¢-inch diam- 
eter braces. This diagram is used in the 
same manner as the first. For example, it 
is desired to brace an area of 1500 square 
inches for 175 pounds pressure with 114- 
inch round braces. How many are re- 
Starting at the left, on the hori- 


zontal line representing 1500 square inches, 


quired? 
follow across to the vertical line for 175 
It is seen that the next 
dotted diagonal beyond their intersection 


pounds pressure. 


represents twenty-nine 14-inch braces, 


which is the number required. If it had been 


deemed desirable to use 13¢-inch braces, 
24 would be sufficient. It will be noted 
that one diagonal on this diagram is 


labeled both 29 and 19, the reason being 


that twenty-three 1%4-inch braces and 
nineteen 134-inch braces have the same 
total cross-sectional area, and therefore 


one line represents both sizes. 
[A description of how the diagrams are 
made is given on page 464 of this num- 


ber.] 





Steam Cylinder Lubrication under 


Superheat 


By F. H. Corson 


It would appear to be a generally ac- 
cepted impression that the employment of 
superheated steam carries with it, as a 
necessary concomitant, a very serious ob- 
jection in the form of difficulty of efficient 
cylinder lubrication, manifesting itself in 
a greatly reduced life of the working 
parts. It is with the object of remov- 
ing or, at least, of considerably modify- 
ing this impression that article is 
written. 


this 


It is perhaps not sufficiently recognized 
that the use of dry (even if super- 
heated) steam introduces new conditions 
into the case, conditions which may and, 
in fact, will for the most part, necessitate 
a reconsideration of the principles under- 
lving satisfactory lubrication. 

The problem would 


not 


from the 
examples frequently encountered in prac- 
tice, to have received scant considera- 
tion, and to have resolved itself into a 
mere question of certain 
quantity of oil into valve chests and cylin- 
ders, with no very clear conception of its 
subsequent behavior. Unfortunately, not 
only the engines built by lesser known 
makers but also many carrying the name- 
plates of the finest engine builders are 
equipped with very inadequate provision 
in this respect, and rarely does the lubri- 
cation appear to have been treated with 
the care bestowed upon the general de- 
sign of the engine. 


seem, 


delivering a 
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The methods adopted are to a great 
extent such as to preclude entirely the 
possibility of successful lubrication, and 
the fact that many engines have shown 
good performance under these conditions 
is an eloquent testimony to the wetness 
of the steam, and also to the lubricating 
qualities of a film of water between the 
working When by 


water is 


surfaces. means of 


the superheater this removed, 
trouble is at once experienced, and a rapid 
the rate of 
is often considered that, as the arrange- 


increase in wear occurs. It 
ments have given good results before the 
advent the the 
difficulty must be sought elsewhere. The 
oil is changed, and when perhaps little or 
no alleviation is achieved, the position is 


of superheat, source of 


accepted and the increased repair bill is 
regarded as an unavoidable setoff against 
the advantages derived from superheat. 
It is submitted that a more careful in 
vestigation into the matter would reveal 
the the 
and that, in most cases, a 


inefficiency of existing devices, 


more rational 
design would remove the greater portion 
if not the whole of the difficulty. 
Premising the ability of the oil to with- 
stand for a short time the action of steam 
at a high temperature, there is intrinsi 
cally no insuperable difficulty in the way 
of a satisfactory solution, provided that 
the question be 
principles. 


approached from first 

It is well known that few, if any, oils 
are able to for long 
periods, exposure to the influence of high 
temperature, this treatment resulting in 
the rapid evaporation of the 
constituents and the deposition of residues 
resembling coke, rubber, or leather, 
cording to the characteristics of the par- 
ticular oil Stich 
familiar to most engineers, and are readily 
observed on the parts of the engine, i.e., 
steam the 
not subjected to the scouring action of 
steam at high velocity. 


resist unchanged, 


lighter 
ac- 


used. residues are 


receivers, where surfaces are 


It is at once seen, then, that the inter- 
mittent supply of a comparatively large 
quantity of lubricant is likely to be pro- 
ductive of positive harm by the forma- 
tion of carbonized deposits, and, conse- 
quently, that the delivery of oil to the en- 
gine must be continuous in point of time. 
Briefly stated, the two principal essen- 
tials are this continuity of supply and cer- 
tainty that the oil is being carried to the 
working faces. 

Too frequently it would appear to be 
unappreciated that the conditions encoun- 
tered in actual operation are entirely dif- 
ferent from those obtaining when the en- 
gine is at rest, and that the supply of 
lubricant at a point which would be 
eminently suitable under the latter con- 
dition may be totally ineffective under the 
former. An instance of common occur- 
rence is the fitting of the oil feed to the 
center of the cylinder cover of an in- 
verted vertical engine. A moment’s con- 
sideration shows that any oil admitted at 


this under 


point is, the most favorable 
circumstances, swept across the cover by 
the rush of steam from the port, lubri- 


cating one side of the cylinder only, while 
on the exhaust stroke the oil supplied is 
carried away immediately 
Where 


accommodate 


with the out- 


going steam. the cover is re- 
the end of the 
piston rod, it is at least probable that the 


oil trickles down the walls of the 


cessed to 


recess, 
undergoing arriy 
ing at a point whence it can be swept onto 


carbonization before 
the cylinder walls. 

To feed oil into the cylinder or valve 
chest through the cover is, in most 
the direct 
tion with the exhaust steam, and without 
doing any work, of at least half the quan- 
tity. 


Cases, 


wasteful, and involves 


reyec 


The impression, which would seem 
to be fairly widespread, that the lubricant 
enters the cylinder in the form of drops 
is seen to be erroneous on the slightest 
reflection. 
high 


It must be remembered that at 
temperatures the 
Viscosity of all oils is somewhat less than 
that of 
The impossibility of 


and = pressures 


water at ordinary temperature. 


forming a drop of 


such a liquid on a surface traversed by 
steanr with a velocity of 109 feet per sec- 
ond, or, for the sake of illustration, in a 
gale of 60 miles per hour, is obvious, the 
lubricant being, in fact, carried away as 


fast as it appears. 

The secret of successful cylinder lubri- 
cation lies in the thorough atomizing and 
the oil 


any 


admixture of with the steam, 


rather than in attempt to apply it 
directly to the working surfaces. It is 
evident that if oil is entrained in the form 
of minute particles in the steam itself, it 
is carried into immediate contact with all 
surfaces exposed to the latter. 

The carried out 
some interesting experiments in which a 


writer has recently 


goo - horsepower six - cylinder compound 
engine has been lubricated by one feed 
on the boiler side of the stop valve. The 
oil pipe was in this case carried to the 
center of the steam pipe, delivering its 
contents full the current of 
and the quantity of oil used was far smal 
ler than that required by the earlier ar 
rangement. The internal condition of 
valves and cylinders proved on examina 


into steam, 


tion to be excellent, demonstrating very 
efficient lubrication, and showing a great 
the 
where each high-pressure 
fed 


case, and this method is not applicable in- 


improvement on results obtained 


cylinder was 
direct. This is perhaps an extreme 
discriminately to all engines. 

The effect of large receivers, introduc- 
ing reduction in velocity and change in 
direction of the steam, must receiye due 
consideration. The principle of lubrica- 
tion of the steam primarily, if such an 
expression may be permitted, and, through 
this, of the working parts, is vital, and, 
this principle borne in mind, its applica- 
tion in individual cases should present ne 
great difficulty. 
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from Practical Men 


Don’t Bother About the Style, but Write Just What You Think, 
to Know About Your Work, and Help Each Other 


Know or Want 





WE PAY FOR USEFUL 


Influence of Character of Fuel on 
Boiler Performance 


The accompanying diagram illustrates 
the result of tests of different lots of 
coal on a chain-grate stoker under a Bab- 
cock & Wilcox boiler of 500 horsepower 
tating. In all the tests the damper was 
full open and every operating condition 
was the same. The only thing differing 
in the various tests was the character of 
the fuel used and this feature consisted 
in a variation in the sizes of the pieces 


7 


70 


Efficiency 
= 
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RELATION BETWEEN CAPACITY AND EFFICIENCY WITH 
VARIABLE 


of fuel and amount of ash. It is interest- 
ing to note that efficiency and capacity 
increased together, notwithstanding that 
the boiler was worked to 200.2 per cent. 
of its rating. It has been expected in 
steam production that efficiency would 
drop off to a material extent with such 
large rates of working, and it is well 
to explain why it did not do so in these 
tests. 

In tests where a uniform condition of 
combustion prevails, efficiency will drop 
off as the capacity increases, or in other 


words, the tests with the heavy fires will 
show a lower efficiency than tests with 
light fires, assuming the size of boiler 
and composition of the combustion gases 
to be the same in each case, and that 
the rate of working is high enough so that 
the radiation loss is not an important 
percentage of the total heat generated. 
But if a boiler is served with a large 
fire, burning with a good condition of 
combustion and high CO:, a greater effi- 
ciency will be obtained than if a small 
fire with poor combustion and low CO: 
is under the same boiler. Thus, the con- 
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A BOILER SERVED WITH 
FUEL 


dition of combustion has a most important 
influence upon both efficiency and capacity 
in steam generation. 

The tests from which this diagram was 
prepared were made to ascertain the value 
of various lots of coal screenings; such 
lots of fuel as were of a nice uniform size 
and low in ash burned readily, producing 
good combustion and high CO:. The re- 
sult was a high efficiency and capacity, 
while on the other hand some of the 
fuel was of an unfavorable size, high in 
ash, or a combination of both, with the 


IDEAS 


result that it did not burn well. The CO: 
was low and consequently low efficiency 
and capacity resulted. The diagram shows 
the advantage derived from the use of 
good coal. 
A. BEMENT. 
Chicago, Ill. 





Reducing Rig for a Vertical 
Engine 


In the number of August 17, Henry D. 
Jackson criticizes adversely the vertical- 
engine reducing rig which I suggested in 
the issue of July 6. He has used the de- 
vice for a three-to-one reduction and says 
it failed because of the stretch and sway 
of the cord. I am, however, not at all 
convinced that the scheme will not work. 
The stretch of the cord, when this rig is 
used, as compared with the stretch brought 
about by any other rig, may be increased 
because of the added length of the cord, 
the added effect of inertia, or the frictional 
resistance of the cord running over the 
pulleys. As to the length of the cord, it 
need very little longer than would 
be used in a reducing wheel, so this prob- 
ably is not the cause of the trouble. If 
the reciprocating pulley is very light (it 
need weigh no more than an ounce) the 
effect of inertia seems trifling when its 
weight is compared to that of the drum. 
The stretch caused by variation in cord 
tension due to frictional resistance of the 


be 


pulleys is, of course, an unknown quan- 
tity, but it should not compare unfavor- 
ably with that involved in the use of a 
reducing wheel. 
supplied with a 
effects, but 


The latter, of course, is 
spring to neutralize these 
so may be the device sug- 
gested; that is, a helical spring may be 
attached to the reciprocating pulley, ex- 
erting a force to pull it in the same direc- 
tion as the drum spring does. 

In regard to the “swaying of the cord” 
Mr. Jackson mentions, I do not quite see 
what is meant unless it is that the vibra- 
tion of the engine causes a similar vibra- 
tion of the cord because of the extra 
weight of the pulley attached to it. It is 
not clear to me, however, how this could 
effect a serious distortion of the diagram. 

Perhaps the poor results obtained by 
Mr. Jackson were due to a too heavy 


reciprocating pulley. He does not state 


the revolutions per minute of the engine- 
presumably it was high, and therefore his 
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results could have been bettered by the 
use of an auxiliary spring as suggested in 
my letter of July 6. In that publication 
it was stated that trouble might be ex- 
verienced in applying the mechanism to 
1igh-speed engines. At all Mr. 
Jackson’s condemnation of the scheme is 
too general, as it is certainly applicable 
to low- or medium-speed work. 
JuLian C. SMALLWoop. 
Philadelphia, Penn. 


l 
l events 





Compound Engine Horsepower 


Referring to the discussion of the horse- 
power of the compound engine, | agree 
with a contributor who that the 
horsepower of an engine is not doubled 


says 


by compounding, the actual gain in power 
being only about one-third. The follow- 
ing will show that an engine is not com- 
pounded to gain power, but economy : 
The steam entering the cylinder at high 
temperature will immediately give up some 
of its heat to the cylinder walls, thus 
heating them to a_ temperature 
equal to the entering steam. 


almost 
As soon as 
cutoff has taken place, the pressure in the 
cylinder will fall as the piston advances 
in the stroke, and correspondingly the tem- 
perature will fall below that of the cyl- 
inder walls, which now are compelled to 
give up their heat to the cooler steam, 
until the exhaust takes place, when they 
will be cooled down to almost the exhaust 
temperature during the exhaust stroke. 

If the engine exhausts into the atmos- 
phere without back pressure, the tempera- 
ture of the exhaust will be 212 degrees, 
and if the boiler pressure is 120 pounds 
to the square inch, nearly 350 degrees. 
The steam upon entering will strike a sur- 
face 138 degrees cooler, and a considerable 
portion of it is condensed, which extra 
amount the boiler has to supply in order 
to fill the cylinder volume before cutoff. 

To expand steam from 120 pounds boil- 
er pressure to atmospheric pressure, its 
volume will 
times; that is, the engine will have to 
cut off at one-ninth of the stroke. 
the cutoff be changed to one-third of the 
stroke, the steam will only be expanded 
three times, the pressure at the exhaust 
opening being 40 pounds, and the cor- 
responding temperature would be 275 de- 


have to be increased nine 


If now 


grees, a change of only 15 degrees, and 
consequently there will be less cylinder 
condensation. But at the end of the stroke 
the steam would be able to do a good 
deal of useful work, its pressure being 40 
pounds above that of the atmosphere. 
By allowing the steam to pass into an- 
ther cylinder of such ample volume that 
its pressure need not be raised to fill the 
cutoff space, and then expanding it again 
will reach 
pressure, and the change of temperature 
this cylinder has been from 275 to 212 
erees, or 63 degrees. 


hree times, it atmospheric 


in the single engine a great portion of 
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the heat which has been given up to the 
cylinder by the entering steam is taken 
up by the condensed steam during ex- 
pansion and the exhaust stroke, but still 
is wasted through the exhaust pipe, while 
in the compound engine all of the heat 
which is lost during admission, after be- 
ing taken up again by the steam during 
expansion and exhaust, is used over again 
in the low-pressure cylinder. 

It will be seen that the primary reason 
for compounding an engine is to prevent 
this loss which takes place in a simple 
engine, 


increasing the power being a 
secondary consideration. 
A. M. BrosHEArs. 


Chrisney, Ind. 





Remote Control System 





I should like to suggest a simplification 
of the motor board in the remote-control 
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REMOTE-CONTROL SYSTEM 


system, described by Mr. Parker in the 
June 29 number. If Mr. Parker will make 
his act directly on the motor 
switch, as per the accompanying sketch, 
he will get rid of rigging 
and will not be bothered winding up the 
weight on his disk shaft. 

The motor switch is of the standard 25- 
ampere double-pole type, and will work 
very nicely if the spring S is at the proper 


solenoid 


o 


some useless 


tension. The core is suspended in the 
coil by a thin metal bar, and should not 
be heavier than say, 
soft iron rod this 
The switch is screwed to a suitable wood- 
en bracket B. 


necessary ; 14-inch 


is right for purpose. 


R. S. SEEsE. 


Urbana, TIl. 


Cylinder Lubrication 


Among other apparatus which have come 
under my charge is an 18 and 25 and 16 


by 24-inch duplex, two-stage, air-com- 


pressor. The steam end is fitted with 
what is known as the Cincinnati semi- 
Corliss valve gear, which consists of a 
pair of slide valves to control the ad- 
mission and cutoff. The exhaust valves 
are of the Corliss type. <A_ sight-feed 
oil pump is used to force oil into the 


cylinders. 

The connections were originally made 
so that the oil entered both cylinders at 
the standpipe and at a 


point about 3 


inches above the steam chest. There was 
always a groaning of the exhaust valves 
when the engine was in motion, regardless 
of the amount of oil used. At 
would feed oil into the cylinders in a 
steady flow with no effect 


times I 


whatever on 
the groaning parts. Thoroughly to con- 
vince myself that it was the lack of lubri- 
cation that was the cause of the trouble, 
1 removed the lubricated them 
thoroughly, replaced them, started the en- 


valves, 


gine, and the groaning would cease and 
the valves run as quietly as any of the 
other parts until the oil wore off, when 
That seemed to 
me conclusive proof that the method of 
lubrication 


they would groan again. 
was defective, and from the 
fact that I could get as good results from 
one drop for every six revolutions as I 
could for four times that amount, | 
convinced that the oil never reached some 


was 


of the working parts, and was actually 
passing through the cylinders in chunks, 
instead of being intermixed with the 
steam. 

I decided that I would have to adopt 
a method that would effectually 
spray and intermix the oil with the steam. 
With that end in view, I tapped a hole 
in the steam pipe, behind the throttle, and 
at a point 8 feet away from the steam 
chest. 


more 


I connected up one feed, allowing 
the oil pipe to project through the steam 
pipe short 
nipple to convey the oil in the direction 
of the flow of the steam. 


3 inches, using an ell and a 


The results that I got will probably 
seem to some to be unreasonable, but 
they are nevertheless true. After start- 


ing the oil through the new connections, 
the groaning became less and less, until 
after a run of twenty-five minutes it en- 
tirely stopped. After carefully regulating 
the oil feed I found that I could get 
perfect lubrication by feeding one drop for 
each ten revolutions, and as the oil was 
distributed between two cylinders, it would 
mean that we were getting twenty revolu- 
tions for each drop of oil, 
saving of 70 per cent. over the original 
consumption, to say nothing of the loss 


which is a 


of several persistent groans. 

During July the compressor ran 555 
hours, making 3,400,000 revolutions. Two 
gallons of cylinder oil was used on the 
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total frictional or working surfaces of the 
valves and pistons, which equaled 184, 
ooo square feet. The oil if evenly dis- 
tributed the would 
equal 0.000000017 of one inch in thickness. 
CHARLES J. HALLoRAN. 
Avoca, Penn. 


22 @ 


over entire surface 


“Cylinder 
a little experience 
piston-valve en- 
One which gave us more trouble 


the editorial, 


offer 


Referring to 
Lubrication,” | 
1 had 


gines. 


with high-speed 
than the others was a 15 and 26 by 17-inch 
engine running at 250 revolutions on steam 
at 125 pounds pressure, with the oil pipe 
projecting inside the steam pipe about 3 
It required 1 gallon of oil for 
twelve hours. Every time we opened this 


inches. 


engine we found the bottom of the steam 
chests and valves well covered with oil, 
while the top was dry and showed no signs 
of We the man and 
tried several kinds of oil with practically 
the Finally we piped the 
oil directly to the top of the wearing sur- 
faces and got along easily with 1 quart 
in twelve hours. 


oil. called in oil 


result. 


same 


W. NorMAND. 
New Bedford, Mass. 





Cooling the Exhaust of a Gas 
Engine 





That you should in your issue of August 
17 editorially support the contention made 
by one of your contributors that there is 
a possibility @f increasing the power de- 
livered from an engine, by cooling the ex- 
haust, is a matter of more than passing 
surprise. 

Although you state that by this method 
of increasing the economy, the shrinkage 
due to cooling of the exhaust gases is 
not great enough to justify an appreciable 
expense for the cooling of them, your 
readers are left confronted with the fal- 
lacy that there is at least some saving 
to be effected in this way. 

The only gain in thermal efficiency re- 
sulting from the use of a condenser with 
any form of heat motor rests on the fact 
that there is in this way introduced into 
the system a ready expedient for reducing 
the back pressure in the exhaust. A con- 
denser that merely condenses without hav- 
ing a means of reducing the exhaust pres- 
sure is worthless unless 
ether end in view than an increase in 
thermal efficiency of the engine. 

You state that a condenser can be made 
to operate without an air pump with in- 
crease in economy to the engine, and this 
statement is quite true for the conditions 
assumed, but even in this case, of what 
use would be your condenser if you did 
not have a means of forming a vacuum 
at the start and of drawing off the water 
from the condensed steam in order to 
maintain this vacuum? Under ideal con- 
ditions, a condenser might serve its end 


there is some 
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without the use of an air pump, but never 
without a vacuum pump. 

You state that the controlling reason for 
the gain due to condensing is the shrink- 
age of the steam. This is believed to be 
far from the facts, for in itself it would 
add nothing to the results sought after, be 
ing merely a means to an end—that of 
casily reducing the back pressure. 

The reason for increased economy with 
the aid of a condenser depends upon the 
fact that an increase of the difference be- 
tween the initial and the final 
(with corresponding range of tempera- 
ture) of the working fluid while within 
the cylinder is rendered possible. 


pressure 


A gas engine exhausts at a pressure 
of about 30 pounds per square inch. When 
the exhaust valve opens the products of 
combustion rush out of the cylinder from 
this high pressure. The amount of work 
obtainable from the engine depends upon 
how far the working fluid expands in the 
cylinder before the exhaust opens. This 
should be carried as near as possible to 


[_——— 
Rotor 
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This has abso- 
lutely no effect whatever on the engine, as 


temperature in the gases. 


to the amount of work performed. 
i. Bb. SrwzZ. 
sath, Me. 





Exciter Phenomena 


Some time ago I ran across a peculiar 
engine and motor-generator exciter out- 
fit. I herewith show a diagram of the 
connections, and should like 
from Power readers. 


comments 


In the diagram £ represents the engine 
unit, of 25 kilowatts capacity; G the di- 
rect-current generator end of a 25-kilo- 
watt capacity motor-generator set; 1/7 the 
induction motor of the motor-generator ; 
ad, b, 
switches. After starting the engine exciter 
unit and cutting in one of the alternators, it 
was the usual practice to start the motor- 
generator from the direct-current end, by 


| 


c, d and e single-throw single-pole 
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Rotor 
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HOW THE EXCITER CONNECTIONS WERE MADE 


the pressure of the space into which the 
engine exhausts. But since it has been 
found to be impracticable in this type of 
engine to expand to an amount even less 
than double atmospheric pressure, why 
consider reducing the pressure in the ex- 
haust pipe, when the pressure and there- 
fore temperature at the end of the expan- 
sion stroke of the piston must remain as 
before ? 

When the exhaust valve of an engine 
opens, the engine has finished with that 
working charge, and the treatment which 
the charge receives after this period has 
no effect whatever upon the working of 
the engine. At this time the charge rushes 
cut into the atmosphere and does two 
things: It establishes a high velocity with- 
in itself and it pushes aside a place for 
itself in the atmosphere. The energy re- 
quired for performing these two opera- 
tions is derived from the working fluid 
itself, just as the energy delivered to the 
engine piston is similarly derived and 
manifests itself likewise by a reduction in 


putting in the switch b and cutting out 
the at S, which was a start- 
ing switch in parallel with the equalizer 
switch. 


resistance 


After all the resistance was cut 
out of the starting switch S, the three- 
phase switch 7 for the induction motor 
was thrown in. After the voltage on the 
two machines was made equal (the volt- 
meter connections, not shown, were con- 
nected to the machine side of the switches 
a, b, d and e¢), the switch a@ was thrown 
in, which tied the two exciters in parallel; 
the starting switch S serving as an equal- 
izing switch. 

It happened that the plant was shut 
down quite a number of times, and it was 
desired to try to start up the motor-gen- 
erator from the alternating-current end. 
The engine exciter was started, and one 
alternator was cut in on the board with 
approximately half voltage (1200 volts) 
The switch T on the induction motor was 
then thrown in, which ran the motor-gen- 
erator at about half speed. With the 


motor-generator then running at approxi- 
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iately half speed, a field and voltage could 
© built up on the 
he equalizer switch c in. 


with 
Where did the 


irculating field current come trom? 


motor-generator 


L. EarLte Brown. 


Ala. 


Ensley, 





Fractures in Propeller Shafts 


A very serious accident which might 
casily cripple a boat while at sea is the 
jracture of the shaft which passes through 
ihe tunnel to the propeller. It very much 
depends upon the nature of the fracture 
as to the course which should appropriate- 
ly be adopted, and the repair would be 
very much complicated if the shaft were 
lf, however, it is a clean fracture 
without 


bent. 


bending it can be repaired as 
follows: 

the fracture should be 
brought firmly together and then a hole 
about 1!3 
drilled 


break. 


The ends of 
inches in diameter should be 
through the the 
A pin should then be made to 
fit into the hole and this really forms a 
the 
when it is set 


clean center of 


key between one fractured 


shaft 


ing again. 


part of 


and the other turn- 
The ends of this pin should 
be kept flush with the surface of the shaft 
the 


inches thick should then be obtained 


over break. Some bars of iron 21% 
or 3 
and cut to length of about 12 or 14 inches. 
It is advisable to cut keyways parallel 
with the axis of the shaft, passing from 
one half of the break to the other in order 


to hold 


The keyways 


shown in Fig. 1. 
should be about 1% inch 
deep, and one of the bars should lie over 


these bars as 


each end of the pin so as to keep it in 
Over each end of the series of 
hars thus placed round the shaft strong 
iron clamps should be bolted as shown, or, 
if this is not possible, the should 
he pinned onto the shaft by drilling tap- 
into the shaft, and putting 
screwed pins through the bars and into 
the solid metal of the shaft. It is prefer- 
able, however, to have the clamps, which 
can be means of the portable 


position. 


bars 


ping holes 


made by 
forge. 

With the aid of this repair it will be 
found that the boat can be allowed to 
proceed, although care should be taken 
in starting the engines to avoid sudden 
strain on the shaft. It should be carefully 
watched should the boat be running in a 
fllowing sea, as any lifting of the pro- 
peller out of the water and sudden dip- 
ping in again will impose severe twisting 
strains on the shaft, which will soon 
loosen the repair. 

Should a fracture occur in the section 
of the shaft between the thrust collars the 
rouble is rather difficult to get at but 
inay be repaired by drilling tapping holes 
‘rough two of the collars adjacent to 
ve fracture. The number and sizes of 
holes should be sufficient to afford enough 

etal to stand the twisting strains im- 
osed on the shaft. The bolts should be 
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driven into place and screwed up tight 
so as to join the edges: of the fracture 
firmly together. The engine will now be 
able to drive the shaft with the remaining 
collars, but inasmuch as there is now less 
surface take the 
endwise thrust of the propeller it is ob- 


bearing interposed to 
vious that the speed of the engine will 
have to be reduced in proportion to the 
number of thrust collars which have been 


thrown out ef action by the repair. This 
breakdown is illustrated in Fig. 2. 
Sometimes the fracture occurs at one 


of the flanges which couple the various 
sections of the tunnel shaft together, and 


one of the forms of fracture is the com 
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plete shear-off of the flange from the 
shaft. This at first sight appears to be an 
accident which requires more than an or- 
dinary seagoing equipment to overcome, 
but Fig. 3 gives an idea of how, in prac- 
tice, the repair may be made sufficiently 
strong to enable the ship to be brought 
home to port. The end of the broken 
shaft should be squared up so that it will 
abut accurately against the unbroken 
flange end to which it is adjacent. Then 
the squared-end plates should be fitted to 
make up the thickness of the broken flange 
so as to give the distance along the length 
of the tunnel. The coupling bolts belong- 
ing to the flange coupling are now taken 
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and lengths welded onto them of  suffi- 
cient extension to allow tap bolts to be 
fitted so as to bolt onto the fractured 


part of the shaft. This extension should 
then be clamped onto the shaft and tap 
bolts placed over the clamps. It will be 
that projecting out 


the broken part of the shaft and through 


seen. therefore from 


the distance plates will be the requisite 


number of screwed rods which will go 
to form the coupling bolts. The two 
sections of shaft can then be coupled 


up in the usual way, and if care is taken 
to start up the engine easily it will he 
found that the repair will carry the boat 
through. 
J. A. SEAGER. 
Newcastle-on-Tyne, Eng. 


Sluggish Governors for Parallel 
Operation 


In looking over last year’s volume of 
Power, the writer noticed a short articie 
by F. L. 
In this article the writer ridicules the idea 
that the 
driven alternators worse, would improve 
His 


regulation, the 


Johnson on “Engine Regulation.” 


making regulation of engine- 
their operation in parallel. 
tion, that the better the 
better they will in parallel, is in 


prope Ss] - 


work 
correct, as has been repeatedly proved in 
One 
particular was very convincing in its re- 


the writer's own practice. case in 


sults. 
Two 150-kilowatt, 6o0-cyele, two-phase, 
220-volt generators were directly con- 


nected to high-speed engines of about 200 


revolutions per minute. These engines 


had inertia shaft governors with air dash- 
pots. These machines operated perfectly 
alone, but 


parallel. 


tovether in 
broucht 
step and thrown together, and sometimes 


refused to work 


They could be into 


for about 30 


seconds, but would always begin to show 


they would work together 
an oscillation cf the ammeter needles. The 
would show 
while the 


would stand still or possibly show an in- 


ammeter on one machine 


an increase in current, other 
These conditions would in- 
and the 


opposite 


crease also. 


stantly reverse amimeters would 
the 
engines would pound and rock so that 
one of them had to be taken off the load. 
the writer proposed that 
governors be blocked at one-half 


cutoff and the engines operated by a man 


swing in direction. The 


Finally the 


about 


at each throttle to regulate the speed as 
the 
cut 
the 
the wheels, with the eccentrics in a posi- 
tion to cut off at about one-half 
A man at the throttle of 
each engine to hold the speed as near con- 
When the engines were 
up to speed they were synchronized and 
thrown the load. It 
found that there was no tendency for the 


load came on. Wooden blocks were 
and wedged firmly in place, holding 


governor parts rigidly in place on 


stroke. 
was stationed 
stant as possible. 


together on was 
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ammeter needles to fluctuate. The load 
could be equalized or thrown from one 
machine to the other by simply adjusting 
the throttles. Of course, as the load in- 
creased, the engines had to be given more 
steam. The result was so satisfactory that 
these machines were operated in this con- 
dition for some time. 

In this experiment it will be recognized 
that the regulation on the engine end was 
as bad as it could possibly be; in fact, there 
was no automatic regulation whatever. 
Yet, so far as paralleling was concerned, 
the operation was _ perfect. 

Since the the writer 
has had a similar experience with a pair 
of longer and slower-speed engines with 
the same results. 

The best illustration of parallel opera- 
tion with team 
of horses wagon that is 
stalled. When one horse is whipped up, 
it makes a lunge ahead, pulling the other 
back; then the horse gives a 
jump, pulling the first one back and so 
on. There is a great deal of activity, but 
no work done. 


above occurred, 


governors is a 
hitched to a 


sensitive 


second 


A slower and more slug- 
gish team would take their time and pull 
together and accomplish results. 
F. J. Foore. 
Hickman, Ky. 





Remarks by the Boss 


Have all the fun you can that does not 
interfere with business, nor the rights of 
others, and is of a healthful, innocent, 
loyal nature. 

A dollar’s worth of right fun, in the 
right manner, is worth ten shillings in 
cash. There are thirty-seven kinds of 
right fun, and then there are others; but 
beware of the others. 

Do what you can at all times for bet- 
ter, and as little as possible for worse. A 
truth half stated is often a falsehood, 
whether intentionally or innocently told. 

Honesty is the best policy, but some do 
not seem to try to make it pay. 

Don't hustle, but do your duty in a 
proper, honest, efficient way. When you 
have no assigned work to do, do anything 
that you know will be right and useful, 
but be sure it’s right, and not a mistake, 
for time lost in doing nothing is less 
costly than mistakes. When you can do 
nothing, then sit on the bench or chair, 
or otherwise out of others’ way, and 
draw your pay. Don't interfere, or dis- 
turb, or delay others. 

When work is 
cannot be continued, 
but don’t hang around teasing or asking 


finished, or 
inform the “boss,” 


assigned 


him what to do; get back to your place, 
where it will be convenient for him to 
find you, and await further 
It’s his business to attend to that. 
Don’t be afraid of an honest smile and 
pleasant word all the while. 
F. R. WItttams. 
Syracuse, N. Y. 


directions. . 
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Flat Crank Pins 


In the July 27 number, E. G. Tilden 
does not agree with Charles H. Taylor’s 
explanation of flat crank pins. The only 
thing that I can see wrong with Mr. Til- 
den’s argument is that it applies once in 
about thousand times and is there- 
fore the exception that proves the rule. 
If Mr. Tilden had not stated that the 
engine he referred to was a tandem com- 
pound, he might have got some of us 
guessing. 


five 


As everyone knows, the pressure on 
the crank pin of a tandem compound en- 
gine is more evenly distributed.throughout 
the stroke than it is when there is only 
one cylinder on the crank. This can best 
be illustrated by quoting a case with which 


A 


~t 


Pmnsilh 


B 
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FIG. 2 

I am acquainted: <A certain simple en- 
gine was not as economical as was 
sired, so the cylinder was replaced by 
cylinders in tandem compound. Both en- 
gines were of the same horsepower and 
ran at 90 revolutions, with a steam pres- 
sure of 105 pounds, gage. 


de- 
two 


For comparison, the pressures on the 
crank pin at different points of the stroke 
were plotted on superimposed diagrams 
and the result so eloquent that I 
believe Mr. Tilden will see the point. 
(See Fig. 1). 

The curve AB is from the simple engine 
and the curve CB from the tandem com- 
pound, and it is very evident that the 


Was 


moving parts would require to be very 
heavy to make the simple engine bear out 
Mr. Tilden’s argument. 

The accompanying indicator diagrams, 
Fig. 2, are average diagrams from my 
present engine and it is easy to see where 
the pin would be worn. 

If it is a fair question, will Mr. Tilden 
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tell us why pins so often wear flat, as 
Mr. Taylor says they do? 
R. McLaren. 
Berlin, Ont. 





Some Erroneous Ideas 


Unbalanced pressure on the back of an 
engine valve depends not on the size of 
the valve but upon the area of the ports 
covered by the valve. 

If a valve could be conceived underneath 
which there were no ports no degree of 
steam pressure would press it to its seat. 
If it were desired to move such a valve 
it would be found that it could be moved 
with equal ease whether in a vacuum or in 
a steam pressure of any intensity. 

Piston rings are sometimes made with 
a lip or flange on one edge under the mis- 
taken idea that the steam on entering the 
cylinder will the ring outward 
against the cylinder wall and aid in mak- 
ing a steam-tight piston. This practice 
results in adding to the clearance by the 
amount that is turned from the piston as 
This 


is of course an amount too trivial to be 


press 


a recess for the lip on the ring. 


noticed, but it is the only result achieved. 
another idea held 
by a great number of engineers, which is 
that the cylinder-head bolts are subjected 
to a steam pressure in the 
cylinder in addition to the stress which 
results from setting up the nuts. 

When the nuts on the cylinder-head 
bolts are properly set up an initial stress 
or tension is set up in the bolts and no 
additional stress will be brought on the 


There is erroneous 


stress from 


bolts by steam pressure until the pres- 
sure of steam against the head exceeds 
the pressure with which the head is held 
against the cylinder by the bolts. 

These questions probably arise and are 
discussed as often as any question con- 
nected with steam-engine operation, and 
while a demonstration can be easily made 
by anyone seeking honestly to know the 
facts in the case it is seldom attempted. 

For instance, that it is the unbalanced 
the back of a 
that is to be reckoned with may be proved 
by disconnecting a Corliss steam valve 
from the motion plate and with the engine 
on the that it will not 
open the throttle and it will be found that 
with full boiler pressure on the back of 
the valve it canbe easily moved by hand 
as with no pressure at all if the 
be kept open until the clearance is filled 


pressure on valve only 


center so move, 


valve 


with steam at boiler pressure. 

If a more elaborate 
desired a steam chest can be made without 
and the 
move a rocking or a sliding valve with 
and without pressure measured. 

In the cylinder-head bolt proposition the 
demonstration can be made with a com- 
mon spring balance. Let the spring b: 
pulled out until any desired tension is 


reached and the spring blocked with a 


demonstration is 


valve ports force necessary to 
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light stick between the frame of the scale 
and hook; then upon the’ hook hang 
weights until the prop drops out, and it 
Will be found that no additional tension 
will be put upon the spring until a weight 
that will pull the spring beyond the point 
to which it is already stretched has been 
put on the hook. 

H. C.. Haeriey. 
Saugus, Mass. 





Who Can Explain the Diagrams? 


Will someone explain why the accom- 
panying crank-end diagram shows three or 
four pounds more initial pressure than 
the head-end diagram? 

The clearance is equal in both 
the cylinder; and although the 
valve on the crank closes a 
earlier than the the 
compression is not excessive. 


ends of 
exhaust 
trifle 
other end, 


The 


end 
one on 
lead 















Stroke 
Scale 
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the condenser, but several condenser men 
and engineers, I understand, have stated 
that this is not the case, and that the en- 
gine capacity would be reduced by lower- 
ing the temperature of the water delivered 
to the heater, or increasing the amount of 
flow. 

J. E. TerMAn. 
New York City. 





Valves Require Setting 


In the August 3 number, Hugh Conway 
has an indicator diagram which was taken 
from an 1t1xt8-inch Buckeye engine run- 
ning at 180 revolutions per minute. He 
wishes to know what should be done to 
the engine in order to produce good dia- 
grams. 

It is my opinion that the main eccentric 
has slipped on the shaft from its proper 
angular position in relation to the crank, 
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WHO CAN EXPLAIN THE DIAGRAM ? 


on each end must be nearly right, as the 
steam lines hold up well to the point of 
cutoff. 
A. C. BROWNE. 
3rockport, N. Y. 





Will the Engine Capacity Be 
Affected? 


The writer has had the following prob- 
lem put up to him: With a feed-water 
heater installed between an engine and its 
condenser, will the capacity of the engine 
be affected, and how, by increasing the 
flow of water through the heater, or de- 
creasing the temperature of the water de- 
livered to the heater, so that the heater 
will be capable of condensing a greater 
portion of the steam flowing through it? 
It will be understood that there is no 
question of friction due to the impedi- 
ment placed in the path of the steam by 
the heater, but merely a question of the 
two rates of absorption of heat by the 
heater. 

The writer cannot see how an engine 
capacity could be affected in the least, as 
in his opinion it would only make a dif- 
ference in the amount of work done by 


thereby causing all events in the steam 
distribution to be late. 

The construction of the Buckeye-engine 
valve and gear is such that in case the ec 
centric slips on the shaft from its proper 
angular position, the effect of the auto- 
matic cutoff will be disturbed, even if it is 
in perfect adjustment. This may be the 
case with Mr. Conway's engine. 

It is not possible that both the main 
eccentric and governor wheel should have 
slipped from their proper angular posi- 
tions to produce the diagrams which he 
submits for criticism. 

The main valve is an indirect and bal- 
anced piston valve, and differs from the 
common slide that it admits 
the through its in- 
ternal chamber and exhausts steam from 
the cylinder at its ends and into the ex- 
haust chamber. 


valve in 


steam to cylinder 


The valve openings at the ends, which 
appear like the admission openings of the 
common slide-valve engine, are the ex- 
haust openings, while the openings for 
admission are invisible, like the exhaust 
openings of the common slide valve. 

The mark on the eccentric rod indicates 
the distance that it enters into the boss of 
the main eccentric strap and is just visible 
when the adjustment is correct. 
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The main eccentric is marked by a 


chisel mark on its hub next to the gov- 
ernor 


eccentric, to indicate its angular 


position on the shaft in relation to the 


crank. <A similar mark is on the shaft, 
to coincide with it when the latter is 
in its assumed proper angular position 


to the crank. 
The mark on the shaft is invisible when 


in relation 


the governor eccentric is in position. This 
makes it necessary to slide the eccentric 
along a littie way on the shaft, to make 
this mark visible. 
When the eccentric is set to these marks, 
and the lengths of the valve-rod connec- 
tions are the main valve should 
have approximately the proper leads. 
Make indicator to 
the proper and equal leads. 


correct, 


tests with ascertain 
If found un- 
cqual, slip the clamp which is on the valve 
rod to its proper position to equalize the 
leads. Shift the eccentric from its mark 
the lead. When 
these manipulations have been performed 
the main valve is correctly set. 


to change amount of 


To set the automatic cutoff valve, 


rod is 


the 
indicate the 
distance that it enters into the boss of the 


eccentric marked to 
eccentric straps, and is just visible when 
the adjustment is correct. 

The wheel which contains the governor 
has a chisel mark on its back hub. When 
this mark coincides with the chisel mark 
on the shaft (assuming the other adjust- 
ments to be the latest cutoff 
that can take place, when the weight arms 
rest on their inner straps, will be a little 
more than one-half the piston stroke. The 
earliest cutoff, when the weight arms are 
at their outer limit, will be inside the first 
inch of the piston stroke, which will be 
early enough to prevent the engine from 
running much 
when under its lightest 


correct), 


above its regular 


load, 


speed 
unless the 
steam pressure is very high. If the steam 
the wheel which 
contains the governor should be advanced; 
that is, turned on the shaft in the direction 
in which the engine runs, so as to make 


pressure is very high, 


cutoff take place earlier in the stroke. 

If the until the 
earliest cutoff is at the beginning of the 
stroke, the latest cutoff 
than one-half stroke. 


wheel is advanced 


cannot be later 

The cutoff cannot be perfectly adjusted 
for all parts of the stroke, under variable 
This is due to the inclination of 
the connecting rod from the horizontal. 
The piston reaches the middle of its travel 


loads. 


toward the crank before the crank pin 
reaches the middle of its travel between 
dead centers, and vice versa during the 


return stroke. Vhis cause cannot be elim 
the use of the 


should be understood by all 


from 
and 


inated connecting 
rod, 
steam engineers. 

The adjustments are 
liminary only, and should be tested and 
corrected from the readings of indicator 
diagrams. 


aforesaid pre 


T. H. Gorprurc 
Walpole, Mass. 
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One Way to Clean Fires 


There has been so much written about 
| feel like 


offering an apology for attempting to add 


firing and cleaning fires that 


but as I have noticed 
this method described, | 


describe it. 


anything, never 
attempt to 


Twenty-live years ago, after 


will 


a brief apprenticeship, for which | re- 


ceived “glory” and a few “cussings,” I 
found myself “the whole thing’ in a two- 
the 


cidentally there was a 22x44-inch Corliss 


boiler plant in Buckeye State.  [n- 


engine, also a gas machine and a few 
The coal was slack in which there 
wet 
and froze, and the hauling out of ashes 
The engine 
little attention 


except after hours and on Sundays, for 


pumps. 


were no lumps except when it got 


was one of the pastimes. 


and auxiliaries received 
they were only 60-inch by 16-foot boilers 
and had their load, the limit of safety be- 
ing 80 pounds, and as the work was such 
that 


great loss, the steam must be kept up. 


slowing down the engine meant a 

I had been shown how to clean fires by 
letting one side burn out, cleaning during 
meal had 
thirty minutes at noon and midnight and 


hours, for which we about 
twenty minutes morning and evening. © | 
found I're- 
quently when the slack was particularly 
bad I had to 
narrowly 


soon this a poor method. 
times and 
trouble, as a fall of 
the limit the 
crab claws to hang up on the engine and 
put everything to the bad. 

At last, in ignorance and without the 
(this 


was a short time before the beginning of 


clean between 
escaped 
from caused 


five pounds 


benefit of an engineering journal 
Power, of which | read the first copy, and 
not tried this 
method : 


have missed one since), | 

First IT ran as thin a fire as coal, load, 
draft, ete., would allow, and at the first 
sign of a dirty fire I ran a heavy slice bar 
under it, taking care to break all clinkers 
Then 
I used to take a heavy, long-handled hoe 
and pull everything from the bridgewall, 
leaving the grates for 
from 1% to 2 feet all across the furnace. 
With a light fire this can and should be 
done quickly. Then T filled this bare 
space with green coal, the gas and smoke 
from which would strike the boiler, but 
would be under the hot flames from the 
forward part, which I fired lightly and 
often until the green coal next the bridge- 
wall was a white-hot bed of coke. Then 
I omitted one firing at the front, which 
was then ready to draw, a mass of dead 
clinkers and ashes. Drawing it quickly, I 
pulled the coke forward and began firing 
lightly all over the furnace. 

I have never failed to raise steam while 
cleaning, instead of allowing it to fall, and 
have banished smoke; I have also reduced 
the dreaded fire cleaning to a compara- 
tively easy job, and cut the coal bill, too. 
IT am sure that anyone who will carefully 


loose from bridge- and_ side-walls. 


bare and clean 
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follow this method will never have low 
steam from cleaning fires, and it will 
greatly reduce the work. | never pump 


up or in any way disturb the feeding of 
the boiler before, after or while cleaning 
fires. 

‘L. J: Bross. 


Chattanooga, Tenn. 





Why the Brushes Sparked 





The most puzzling trouble | have had 
with sparking at the brushes was with a 
The 
brushes would spark badly for perhaps an 


30-horsepower direet-current motor. 


hour after the motor was started mornings 


and noons. After trying ail the usual 
remedies there was no improvement. One 
day it became necessary to renew ore 
of the carbon brushes, and taking the 
old brush off | noticed that it was not up 


tight against the brushholder. The brush 


is held in place by means of a screw, as 


shown in the accompanying illustration. 


Upon examining the other brushes, | 
found that most of them were not drawn 
up as they should have been, and after 


the brushes were tightened there was no 
inere sparking, 
In thinkine the matter over I came to 





—Brush 


,Uolder 








Psver, 


TYPE OF BRUSH HOLDER 

the conclusion that the reason why the 
brushes would spark mornings and noons, 
then the commutator, the 
brushes and holderse were cold, and after 


was because 
the machine had run for an hour or more 
the brushes and holders would warm up 
This would tend to. tighten 
the brushes in the holder and give better 
contact between the carbon and holder. 
H. JAHNKE. 


and expand. 


Milwaukee, Wis. 





Cost of Keeping Boilers Clean 
The letter from C. 
sue of 
showing how the cost of 


B. Smith, in the is- 
August 10, is of interest as 
boiler main- 
tenance can be reduced by the judicious 
Indeed, if he had gone 
about it in a little different way the ne- 
cessity for the annual boiler cleaning to 
remove scale, at a cost something like 
$41 for the labor alone, could have been 
entirely avoided. 

The water of which Mr. Smith quotes 
an analysis is not by bad; 
in fact, most boiler operators about the 
country would be glad to get such good 
water. I happen to have before me a 


use of soda ash. 


any means 
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report of an analysis of boiler-feed water 
employed in a well known works 
for feeding four Franklin and two Stirling 
boilers aggregating 3000 horsepower. This 
water is taken from a creek and the analy 


steel 


sis shows the following substances by 
solution : 

Grains 

per Cal. 
Silica , 0.03 
Calcium carbonate S.S83 
Magnesium carbonate 0.33 
Calcium sulpuate 9.66 
Magnesium sulphate 1.79 


Sodiuin chloride. . oh aaa 2.34 
Fe,O, and Al,O, 


In normal operation these boilers evap- 
orate about 100,000 gallons of water per 
day, which would lead to the precipita- 
tion within the boiler of 380 pounds of 
scale, or over 70 tons per year, and due 
to the large proportion of sulphates this 
would be 
force of 


scale quite hard. In fact, a 


maintained to 
clean the boilers and replace tubes, fail 


three men was 
ures of which were almost a daily oc- 
currence. 

However, some time ago this plant in 
stalled a hot-process system for softening 
the water, consisting in effect of an open 
feed-water heater suitably equipped and 


space for the settlement and filtration of 
the precipitates the ef 
fects of heat and 
the action of soda ash upon sulphates and 
chlorides. 


resulting from 


upon carbonates from 
Upon calling at the plant about 
a year after the installation of the soften- 
ing system, it was found that only one 
man was employed for cleaning boilers, 
which he accomplished with a hose, and 
that a fractured or leaky tube had_ be- 
come a very rare thing. 
informed that whereas the 
work of the plant had somewhat increased, 
the consumption of 
down from 42 
This was in part due to the heat saving 
through the purifying system acting as a 


I was also 


coal had been cut 


tons to 32 tons per day. 


feed-water heater, and in part to having 
clean Figuring that coal costs 


this plant $2.50 a ton, and that one new 


boilers. 


boiler tube per day was formerly required 
at $5 per tube, the saving from the in- 
stallation of the softening system works 
out about as follows: 


3600 tons of coal per year............ $9,000 
Wages of two men for a year...... 900 
300 new tubes per year............... 1,500 


$11,400 


The treatment of the water requires 200 
pounds of soda ash per day, which at the 
price paid for soda ash, would come to 
$600 per year. Add to this the cost of 
the time of three men for 2% hours for 
cleaning the purifying system once ever) 
two weeks, or $36 per year, we have a 
total cost of operation of the system of 
$636. which subtracted from the 
of $11,400 leaves a net profit from the in- 
stallation of the softening system of $10,- 
764, or four times what the system cost, 


saving 
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nd this is saying nothing about the longer 
life of the boilers because of the protec- 
corrosion, scale and cleaning 
about the 
‘apacity through feeding the boilers al- 


with hot water. 


ion from 


ools, nor increased steaming 
ways 
G. H. Gipson. 


New York City. 


On page 278 of the August 17 num- 
ber, Robert D. Heine gives an interesting 
talk on filters using linen terry cloth. Can 
he give a little more information as to 
what terry cloth is, where it can be pro- 
cured and the cost? 

That it should eventually wear out or 
fill up should be expected, and in plants 
running 365 twenty-four-hour days, dupli- 
cate filters could be installed. 

W. E. CRANE. 
Broadalbin, N. Y. 





Power Cost Production 


Referring to the interesting article in 
the July 20 number, by H. S. Knowlton, 
Cost Production in a Small 
Station,” I would that 
the value of the data given would have 
the kind of 
fuel and its heating value were stated. I 


on “Power 
Central suggest 


been greatly augmented if 
also note that the costs given do not in- 
clude charges for interest, depreciation, 
taxes and insurance. 


H. N. Coorry. 


Phoenix, Ariz. 





An Oil Separator 


In a recent issue of Power, I noticed an 
arrangement for separating oil from the 
water of c¢ which de- 
scribed by S. Kirlin, and said to be work- 
ig satisfactorify. There are points about 
lis separator that I should like explained 
hefore I 


yndensation, was 


make the same mistake that was 
made by the man who installed the sep- 
arator illustrated. What I want to know 
is this: Was Mr. Kirlin writing fiction 
when he described his separator, or did 
he describe and recommend it before the 
results of its continued use became mani- 
test? There has never been any difficulty 
in separating the cylinder oil that remained 
oil from the water of condensation. The 
trouble from the inability to 
separate the milky-colored emulsion that 
remains after the heavy oil is taken from 
the water. No amount of filtering which 
is practicable in an ordinary steam-power 
lant will separate this emulsion into its 
lements of water and oil. They go to 
he boiler together and while the water 

made into steam the oil is left be- 
ind to stick to the tubes and shells and 
ake all kinds of trouble. This scheme 
hich looks so simple and practicable on 
iper has been tried and abandoned in 


has come 
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hundreds of instances after the bagging 


of the boilers was traced directly to the 


oil which went through this kind of a 
separator with the feed water. 
Joun S. Kirk. 


Salem, Mass. 





Indicator Diagrams for Criticism 


The accompanying indicator diagrams 
are from a 28 and 44 and 74 by 72-inch 
the 
type, running at 31 revolutions per minute, 


triple-expansion engine of inclined 
There are three 
The 


; vacuum, 22 inches. 


in a sidewheel steamer. 


cranks, 120 degrees apart. boiler 


pressure is 185 pounds 
This is all the 
these diagrams, which | traced from the 


information | have of 
originals (they are reduced in size here). 
There is a bad division of load and tem 
am 
tonished that such a condition would be 


as- 


perature between all cylinders. | 






Piston Valve 





Scale 80 


H.P. 





Slide Valve 





















Slide Valve 


Scale 12 





LH.P. 669 
L.P. 





Power, N.Y. 
A 28 AND 44 AND 74 BY 
TRIPLE-EXPANSION ENGINE 


DIAGRAMS FROM 
72-INCH 


tolerated in this period of advancement. 
What do other Power think of 
the diagrams? 


readers 


;. & B. 


LATOUR. 





Why the Generator Didn’t Work 





A short time ago IT was asked to find 
out why a new 
wound, 


15-kilowatt, compound- 
direct-current generator 
not generate. 

The generator had just been installed 
told me that he 
could get no voltage at all, and that when 
he cut the rheostat entirely out the belt 
would slip. 

I found that the shunt field was not 
connected, while the armature circuit was 
short-circuited by the rheostat. After con- 
necting the field and rheostat correctly 
the motor ran nicely. 


would 


by the engineer, who 
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The engineer also told me that they 
could not get good light in one part of 
the mill. On the 
I found that about 25 


iron broom 


looking over wiring 
feet of 


wire in the circuit, the wire 


there was 
connection being hooked together with no 


attempt at soldering and twisted around 


After the 
iron wire with copper wire properly sup- 


nails for support. replacing 


ported and soldered at the joints, every- 
thing was all right. 
Louis B. CARL, 


Marshtield, Wis. 





7 
Trouble with Seams over Bridge- 
walls 


With the 


girth seams of Mr. Bruno's boilers (in the 


regard to the fire cracks at 
August 17 number), | beg to say that his 
inquiry hardly gives enough data as re- 
the horizontal lle 


that these are triple-riveted but he 


gards seams. states 
does 


not tell whether the joint is of the lap or 


butt type. Assume the former and_ tak- 
ing the efficiency at 75 per cent., then 


with 55,000 pounds tensile strength, the 
plate 5/16-inch and the diameter 54 inches, 
the bursting pressure will be 477 pounds, 
and this divided by the pressure he uses 
If these 
and 


gives a factor of safety of 4.147. 
boilers are correctly described, 
old, | not 
repairing them, but 

18-foot 


are 


ten years should spend any 


money replace them 


with two 72-inch by boilers de- 


signed for 135 pounds pressure. Boilers 
operated for ten years at fairly hard duty 
have spent two-thirds of their life. 
Again, if the calculation fits Mr. Bruno’s 
boilers, and he must have 115 pounds pres- 
sure, the factor of safety is too low for a 
lap-joint We have, even 
where there are no laws on the subject, 


boiler. should 
a factor of safety of 4.5 up to ten years, 
and later 5. If the joint is butt-type triple- 
riveted, of 87 per cent. efficiency, | should 
not the 


need 


for 
would 


recommend new half sheets, 


reason that the long seams 
to be as strong as the original seams in 
order to secure a proper factor of safety. 
With the three 
style,” i.e., over one fire, the long seams 
must be up out of the fire. 


boilers set “steamboat 
How, then, 
shall one advise repairing the two boilers ? 
I should lay out the affected sheet on each 
boiler, cutting out the defective metal up 
to a point on each side for a patch to ex- 
tend half the circumference of the boiler, 


and run forward or back, as the case 
may be, 18 inches from the old girth 
seam. If the metal in the second seam 


was good, IT should leave it alone and at- 
tach the patch to the old rivet holes, hav- 
ing the ends of the patch laid out to a 
radius of 18 inches. Then, where the 
triple joint is, I should have the patch 
drawn down to a thin point to make a 
neat and tight job. 

The new rivet holes in the affected sheet 
should be screw-punched to 54-inch, while 
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the rivet holes in the patch are to be drilled 
to 13/16-inch; then, the patch rolled and 
bolted carefully on the inside of the shell, 
getting it neatly fitted. Ream out the rivet 
holes in the plate and take off the patch 
and remove the burs. Chalk all parts to 
absorb the grease and remove this well. 

Now set the patch in place and bolt it 
up with plenty of good 34-inch bolts drawn 
up solid. Go over the job and see that 
the fit is good and then drive the rivets 
properly. Many a leaking patch is due to 
being a misfit or not being properly bolted 
up when the riveting was done. 

Fire, cracks at girth seams are caused 
by several things, but in most cases struc- 
tural account for them. Where 
they are not too numerous and do not 
leak we may safely leave them alone. One 
is very apt to make them worse by calk- 
ing. The stress on the girth seam is a 
minor factor. 


defects 


Under working conditions fire cracks 
at the girth seams frequently become un- 
manageable, and leaks corrode and cut the 
plate so that repairs cannot be 
avoided. In some cases one may cut out 
the rivets, and if the cracks are at every 
other rivet hole, ream out the good rivet 
holes tapered, driving these first, forcing 
the crack together. Then drive in the 
cracked-out hole a long rivet, lapping the 
driven head down into the crack and 
covering it. This must be done skilfully 
else it were best let alone. 


badly 


Along this line may I not lament the 
fact that the boiler shops, due to modern 
tools, are not graduating as high-class 
repairmen today as they did thirty years 
ago? True, we have improved the new 
boiler vastly, but the men who were years 
ago known as tip-top all-around repair- 
men are scarce and are highly valued both 
by their employers and by engineers. 

JoHN SMITH. 

New York City. 





Economical Compression 


Quite a story goes with those diagrams 
that Charles N. Taylor wants to know 
about in the July 13 issue, at page 65. That 
particular set of diagrams was used be- 
cause they illustrated, better than any 
others I had at hand, the point under dis- 
cussion. Not being acquainted with the 
conditions under which the diagrams were 
taken, Mr. Taylor is justified in “wanting 
to know.” 

The engine in question was a 12x18-inch 
slide-valve, with the conventional flyball 
throttling governor. 

With 60 pounds of steam at the boiler, 
running at 144 revolutions per minute the 
engine was loaded to less than half of its 
capacity, for which reason it was deter- 
mined to remodel the valve gear with a 
view of getting along with less fuel. While 
fuel the principal point, 


economy was 
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continuous operation, with as little atten- 
tion in the way of keeping it in adjust- 
ment, was also sought after. The plan 
finally settled upon was to get as early 
cutoff as could be done by altering nothing 
but the travel of the valve, as is done by 
the governor of the ordinary single-valve 
automatic engine. 

The old eccentric gave the valve 3%-inch 
travel. A new eccentric, giving the valve 
only 2%-inch motion, was provided, which 
on the drawing board cut off at approxi- 
mately 45/100, with 1/16 lead. This gave 
a maximum port opening of only 5/16 
inch, which was of course contrary to all 
engineering practice and resulted in wire- 
drawing at the main valve in addition to 
the inevitable wiredrawing at the governor 
valve. This double-header wiredrawing 
effect will account for the peculiar shape 
of the diagrams, and explains why the 
“expansion curve is merged into the ad- 
mission line,” as Mr. Taylor puts it. 

I have always believed that the rather 
excessive wiredrawing, which obviously 
reévaporated a lot of moisture, helped 
a great deal toward the very substantial 
reduction in fuel consumption that fol- 
lowed. 

What I meant by setting the valve by 
the eye was that, with the 
cover off, the valve was so adjusted, by 
the eye that the cutoff occurred at nearly 
equal piston positions. 

As we cannot have equal lead and equal 
cutoff at the same time in this style of 
engine, I have come to believe that equal 
cutoff, as nearly as we can get it, is of 
more importance than equal lead. 

After this adjustment “by the eye” was 
made the steam-chest cover was replaced 
and diagram No. 1 taken, and all 
subsequent adjustments were made by fol- 
lowing the indicator. 

The final setting shown in diagram No. 
2 ,gave us an unusually smooth-running 
engine, taking very little more steam than 
would be required by a modern high-grade 
engine doing the same work. 

Mr. Taylor speaks of No. 2 diagram as 
a “compromise diagram.” I take the stand 
that no valve setting can be anything but 
a compromise, to be right. 


steam-chest 


was 


All of the reciprocating steam engines 
that I “have met” have had one particular 
set of conditions under which they would 
operate with the steam. Varying 
either way always raises the rate of steam 
consumption, which fact, together with a 
good many other things that have a bear- 
ing on the situation, should be borne in 
mind when setting the valve. 

I believe that the most im- 
portant things to learn concerning the 
steam-engine indicator is that it teaches 
nothing. It shows, when handled intelli- 
gently, what has been done to the valve 
gear, but it does not tell us what ought 
to be done. That is something to be arrived 


least 


one of 


at by a process of reasoning; and when 
we realize that a symmetrical diagram is 
not the whole thing in every case we will 
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be in the proper frame of mind to work 
in the right direction. 

Someone has said that a diagram from 
a locomotive looks more like a_ sweet 
potato than anything else, and yet, when 
it comes to getting the work out of a 
pound of coal, the railroad people have 
us stationary chaps “skinned a mile.” They 
make money by 
stick to the 
what it costs. 

In answer to 


compressing, while we 
conventional, regardless of 


Mr. Taylor’s suspicion 
that the valve was poorly proportioned, 
when a diagram like Fig. 2 can be got from 
a gear in which the travel of the valve 
has been arbitrarily changed from 3% 
inches to 2% inches, without touching any, 
of the laps or bridges, | am ready to 
take off my hat to the man who did the 
designing. 


E. G. 


TILDEN. 


Downer’s Grove, III. 





Dashpot Trouble 





I have an 18x36-inch Corliss engine, run- 
ning at 100 revolutions per minute driving 
an alternator for lighting the town, the 
current the flat rate 
system; as a consequence we had prac- 
tically the same load all night, with the 
engine loaded to its rated capacity. When 
we had a peak load it was a little over- 
loaded and required 120 pounds of steam 
pressure to do the work, but the engine 
ran very nicely and the dashpots gave 
no trouble. Finally the meter system was 
adopted, cutting down the load about one- 
half in the 
of the night. 
when we 


being figured on 


arly evening and late part 
After this change was made, 
first started up, and the load 
was very light, the dashpots would not 
seat, but “jiggered” up and down, the grab 
hooks pushing them down to their seats 
each time, and the engine was inclined 
to race. After the load began to increase 
the trouble was over until the peak load 
went off, and then the same trouble was 
experienced again. 

I finally decided we were carrying too 
much steam pressure for the light load, 
and that the valves were forced hard over 
against their seats, making it difficult for 
the dashpots to operate them. 


Another due to 


cause was the gov- 
ernor cutting off the steam so early in 
the stroke that the dashpots were not 


raised high enough from their seats to 
create enough vacuum to draw the dash- 
pot to its seat. I decided to carry a lower 
steam pressure and had no more trouble. 
Instead of having from roo to 120 pounds 
of steam when we start up we now have 
but from 80 to too pounds. As the load 
increases the steam pressure is increased 
until the peak load is off, then the fire is 
deadened to permit the steam pressure to 
decrease. 
D. M. Grove. 
Covington, Va. 
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Prehistoric Boilermaking 


Wherein It Is Related How Ambition, 
Incompetency and Sashweight 
Headers Led to the Confusion 
and Undoing of Two An- 
cient Artisans 


By T. T. PARKER 


My friend Conroy, boilermaker and 
globe trotter, recently sent me an old 
manuscript found, he states 
ruin at Memphis. 


, in an ancient 
He called attention to 
the hieroglyphics resembling certain fea- 
tures in boilermaking. Fortunately , a 
neighbor is a professor of languages and 
through his courtesy I present below the 
translation : 

A certain man named Dan, and Mike, 
his brother, were riveters and servants in 
the boiler shop of Soolivan, the rich man. 
Now Soolivan was like unto a giant, be- 
ing nineteen hands in hight and of vast 
girth, so that no man durst dispute him 
and he was feared by all men. And it 
come to pass after Soolivan had spent 
four days at the Brewery, he got an order 
for a sixty by sixteen and there was a 
great drouth in the city during the four 
days. Then Dan and Mike went in unto 
Soolivan and pleaded they be allowed to 
lay out the boiler, saying: “Have we not 
been here for seven years serving thee and 
shall we never be allowed to lay out‘a 
boiler? Behold, the men in the Union 
say we are mere riveters and not boiler- 
makers. Grant us, therefore, to lay out 
this boiler, so our name will stand among 
men and that our reproach will be taken 
away.” 

Now, Soolivan was crafty and wise and 
did all the laying out for the shop, but 
being wearied by their prayers and over- 
come with much drink said unto them: 
“So be it, but see you make no mistakes, 
lest I fall on you and smite you offen the 
earth.” 

Therefore, Dan and Mike built the boil- 
er and when the Inspector came the water 
was on and it was tight, whereupon he 
ordered the water removed and entered 
the vessel with his little hammer and when 
he come out, he scorned them, saying: 
“Go too, the boiler is no good, for the 
rivet holes are % inch out of line and 
were surely drifted. Cut out some rivets 
here,” he ordered, “and see the holes.” 

And they did as he commanded and it 
was even so. Now, at this hour Soolivan 
was over to a place called Kronin’s and 
ihey fetched him to the shop and great 
fear fell on Dan and Mike, his brother. 
\nd when Soolivan had seen all the de- 
tails shown by the Inspector, he was 
filled with rage and seized Dan and his 
brother Mike and beat them sorely and 
tlirew them across the street, and they 
were as clay in the potter’s hand before 
him. So he left them as dead men and, 
with his friend Ryley, went again to 
Kronin’s, cursing and bewailing, for the 

iler was, indeed, a dead one. 

Vhen Dan and his brother Mike had 
come to, they went to a place called 
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Schmid’s and were seen no more for four 
days, being exceedingly sore. 
the time had passed, they sat in Schmid’s 
place counseling what they should do. 
And the door opened and a man dressed 
in fine linen with patent-leather shoes and 
a real Dunlap entered. And he said unto 
Schmid: “Give to me drink and a good 
segar,” and Schmid did so. Then the 
stranger said unto Schmid: “Have one 
on me,” and Schmid had one and was 
elated. And the stranger said unto 
Schmid: “Know you the two men, Dan 
and his brother Mike?” And Schmid said: 
“Yah, dem two fellers by the table is 
dem.” 

Now, Dan and Mike pricked up their 
ears, fearing the stranger was to do them 
harm, and they were ready to flee. But he 
said unto them: “Have you an Aunt 
Kate out on the Archer road?” And they 
said: “Yes.” Then he said unto them: 
“Behold, she is dead and buried and has 
left much gold and silver. Go with me 
now to the Judge and when all things are 
done lawfully the money is thine.” 

And it came to pass the Judge did so 
and they were given six thousand iron- 
men coin of the country. And they re- 
turned unto Schmid’s and called in their 
friends, even from the yards, and there 
was great joy and much feasting for four 
days. 


And when 


Now, when the feast was over, Dan and 
Mike counseled together and they went 
to the junk shop on Thirty-fifth street and 
bought tools of the man and journeyed 
afar, even to a city near the coal mines, 
and they started a boiler shop, for the 
vaps were easy and no Inspector came. 
And they waxed rich and became great 
in that country. But the coal-mine men 
complained bitterly, saying: “Behold your 
work is on the bum and 
wasted.” And so work got slack. 

Now Dan said unto Mike: “Inas- 
much as these people will not buy of us, 
let us seek others and to do this, let us 
build Bee and Double and sell 
them all over the world. And _ they 
counseled together and got some patterns 
at the old junk shop for this work. And 
they put in a cupola and took old grate 
bars, sashweights and cook stoves, with 
other junk, and made them into headers. 
And when she was assembled, behold the 
headers cracked when the tubes were ex- 
panded. And they went to the Bank and 
got more money and built more headers, 
putting in heavier metal, so with care one 
could expand the tubes. 


our money is 


boilers 


So they were puffed up and said: “Be- 
hold, we can make a Bee and Double 
boiler.” And no man denied them. So 
they went out through the land and got an 
order for four two-fifties and built them, 
and Dan and Mike went out to see them 
erected. And the work was all done, 
when on the fourth day of service, be- 
hold, the mud drum blew off the 4-inch 
tubes at the rear headers and one man 
was killed and much property damaged. 


401 
Now, the mill owner sent for an In- 
spector and he came and condemned the 
outfit, saying: “The tubes are all too 
short and the castings too brittle and the 
workmanship savage.” And when the mill 
owner heard all this, he said unto Dan 
and his brother Mike: “Take your junk 
and get you away from here, else the of- 
ficers come and put you in prison.” 
And they went away 
they had no more 


sorrowful, for 
money. And_ they 
worked their way to the great city on 
the tracks and when they had seen the 
rich man, Soolivan, and told him all the 
tale, he laughed and made merry. So 
they became again his servants as holder- 
on men, for the Union was on a strike 
and Soolivan was hard pressed and they 
remained with Soolivan even 


day. 


unto this 





U. S. Forester Pinchot on the 


“Water Power Trust” 


Following is that of United 
States Forester Pinchot’s address at the 
National Irrigation Congress at Spokane, 
Wash., on August 10, which relates to 
the so-called water-power trust: 

“There could be no 


portion 


better illustration 
of the eager, rapid, unwearied absorption 
by capital of the rights which belong to 
all the people than the water-power trust, 
not yet formed but in rapid process of 
formation. This statement is true, but 
not unchallenged. We are met at every 
turn by the indignant denial of the water- 
power interests. They tell us that there 
is no community of interest among them, 
and yet they appear year after year at 
these congresses by their paid attorneys, 
asking for your influence to help them re- 
move the few remaining obstacles to their 
perpetual and complete absorption of the 
remaining water powers. They tell us it 
has no significance that the General Elec- 
tric interests are acquiring great groups 
of water powers in various parts of the 
United States, and dominating the power 
market in the region of each group. And 
whoever dominates power dominates all 
industry. 

“Have you ever seen a few drops of oil 
scattered on the water spreading until 
they formed a continuous film, which put 
an end at once to all agitation of the 
surface? The time for us to agitate this 
question is now, before the separate circles 
of centralized control spread into the 
uniform, unbroken, nation-wide covering 
of a single gigantic trust. There will 
be little chance for mere agitation after 
that. No man at all familiar with the 
situation can doubt that the time for 
effective protest is very short. If we do 
not use it to protect ourselves now, we 
may be very sure that the trust will give 
hereafter small consideration to the wel- 
fare of the 
conflict with its own.” 


average citizen when in a 
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POWER AND THE ENGINEER. 
Feed Water Treatment 


For some years past considerable atten- 
tion has been given to the question of 
heating the feed water to the temperature 
of the water in the boiler by means of 
If the feed 
water could enter the boiler at the tem- 


live-steam feed-water heaters. 


perature of the steam, :eaving no work 
for the boiler except to furnish the latent 
heat of vaporization, a great gain would 
result if the heat put into the water did 
not cost anything; but if this heat is taken 
from the steam from the 
boiler, it is difficult to see how any thermo- 
dynamic gain could result, although a sub- 
stantial gain is claimed by some disin- 
terested engineers. While this if 
it exists, thus far inexplicable, there 
are other advantages to’ be derived from 
instances 


which comes 


gain, 


is 


its use that may be in many 
turned to profit. 

It is claimed by the advocates of the 
live-steam feed-water heater that when 


water is heated to a high temperature, 
the greater part, if not all, of the scale- 
making impurities are precipitated, and if 
this precipitation takes place outside the 
boiler and the precipitates are collected 
in a separate vessel, the heating surface 
of the boiler may be kept clean indefinitely. 

While it is allowed by some that ‘such 
heaters will precipitate the lime carbonates, 
the sulphates which form the harder im- 
pervious scale are scarcely affected by 
treatment in the live-steam heater, and it 
is claimed that a water-softening process 
or the use of suitable boiler compounds 
alone will prevent scaling when water con- 
There are many 
have 


taining sulphates is used. 
engineers, readers of Power, who 
used live-steam heaters, others who have 
had wide experience with water-softening 
and there still more who 
have used compounds extensively; but 
more than all these, there are thousands 
of operators who know of these things 
by name only and would gladly read any- 
thing that can be found on the subject. 
Will 
and the different 
treatment tell their experiences and con- 
clusions ? 


systems, are 


those who have used these things 
methods of feed-water 





Cost of High Speed 


Recent performances of the “Maure- 
tania” and the record-breaking trip just 
made by the “Lusitania” have been such 
as to create great enthusiasm in engineer- 
ing circles and arouse popular interest all 
of the setting 
development of 


over the country, because 
of new speed marks and the 
a new type of vessel capable 
Atlantic in a shorter time 
fore. Increase in speed has been the de- 
mand of the public, and in return the vari- 
ous transatlantic lines, to keep abreast 
with the achievements of the railways 


of crossing the 
than ever be- 
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across the continent, have used every ef- 
fort to attain this end, regardless of the 
amount of coal burned or the relative cost 
of fuel for low and high speeds. 

The of the “Mauretania” 
has been four days, fourteen hours and 


best record 
thirty-eight minutes, an average speed of 
25.84 knots an hour, and the record now 
held by the “Lusitania” is four days, eleven 
hours and forty-two minutes, the average 


e Qe 
254 Pe) 


20.75 miles, 
It is unofficially reported that 


the coal consumption of the “Lusitania, 


speed being knots, or 


an hour. 
including coal for the auxiliaries, averaged 
1050 tons a day, making a total of 4725 
tons for the trip, which would mean, 

a cost of $3.25 per ton, a total expenditur: 
for coal of $15,356. Passengers who can 
smiling down the gangway to greet wait- 
ing relatives and friends seemed to think 
that it it, and without 
doubt never gave a thought to the sub 


Was worth much 
ject of coal conservation, or paused to 
think that the this 
steamer in a day would for heating and 


coal burned by one 
cooking last the average householder al- 
most a century. 

lo run a boat the size of the “Lusitania” 
at cighteen knots, or 20.7 miles, an hour 


250 


wouid require approximately 350 tons of 


coal a day. The time for a vovage would 
he six days and ten hours instead of four 
and one-half days, and the coal consump- 
tion 2246 tons as compared to 4725, and 
probably a much larger quantity when the 
coveted four days to complete the trip 
The 


speed already attained over the moderate 


is a matter of history. excess in 
figure of eighteen knots per hour costs 
nearly 2500 tons of coal on each trip, or 
in other words, fuel enough to last. five 
families throughout the natural lives of 
the household. This is but one trip and 
one vessel, and although no figures are 
available, a proportionate increase in rail- 
way speed would add largely to the coal 
consumption. 

It is, of course, apparent that the cost 
of provisions, labor, interest on invest- 
ment, ete. will be less, and the greater 
charge for passage will in all probability 
make the faster boat and faster train pay- 
ing investments, aside from the advertis- 
ing the line receives. Four days to the 
other side or to the Pacific 
New York means much to men of. busi- 


ocean from 
ness and is hailed with delight by the 
tourist, but when considered only from 
the standpoint of conservation of the fuel 
supply, high speed bears the ear marks 
of extravagant waste. More especially is 
this true when it is considered that 
boat lays five days in port before starting 


1 
the 


on the return trip, and full advantage 1s 


not taken of the faster passage to reduce 
the number of ships in service. [rom 
the standpoint of the business man and 


advancement in the field of navigation, the 
question must be viewed in an entirely «il- 
ferent light, and here the motto would, 


and should be, the faster the better. 
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The Mechanical Equivalent of 
Heat 


For the purpose of testing his steam 
turbines, Professor Rateau has perfected 

water brake which gives very stable and 
uniform results. He has recently taken 
advantage of the opportunity thus afforded 
io measure the mechanical equivalent of 
heat upon a large scale. The absorption 
of the power transmitted to the brake by 
the water results, of course, in an ele- 
vation of its temperature, and by measur- 
ing the initial and final temperatures of the 
water, together with the amount passing, 
and knowing the number of foot-pounds of 
energy involved, the determination of the 
equivalence between the work and_ the 
amount of heat necessary to raise one kilo- 
gram of water from 15 to 16 degrees Centi- 
erade was comparatively simple. These 
measurements were made when the brake 
was absorbing 250, 440, 600 and 7oo hors« 
power, the results obtained being 425.6, 
430.28, 426.58, and 426 for the respective 
cases. Four tests were made at cach load, 
and the average of the sixteen results was 
427.11. 
at 600 and 700 horsepower, in which errors 


Taking the results of the tests 


should be 
proportionately least, and which accord 
best between themselves, and eliminating 


of observation, radiation, etc., 


one test in which there was an obvious 
error, he arrived at the figure 426.85. The 
accepted equivalent of the calorie is 426.9 
kilogram meters. Professor Rateau’s re- 
sults therefore accord within one-tenth 
of one per cent. with those of Rowland, 
Callendar and Barnes. 





Ratio of Expansion 

In reply to an inquiry in a contemporary 
as to the method of finding the total num- 
ber of expansions of steam taking place 
in a compound engine, the inquirer was 
told that the product of the number of 
expansions in the high-pressure cylinder 
and the number in the low-pressure cyl- 
inder would give the total number of ex- 
pansions in both cylinders when there 
was no drop of pressure at the end of the 
high-pressure diagram; that is, when ex- 
pansion in the high-pressure cylinder is 
carried to the receiver pressure. 

While this statement is true for the 
condition named, it is incomplete, for it 
applies to no other degree of expansion 
in the high-pressure cylinder. The im- 
pression is conveyed that the cutoff in the 
low-pressure cylinder is a factor in deter- 
mining the number of expansions taking 
place in a compound engine, while, as a 
matter of fact, the total number of ex- 
pansions is determined by the cylinder 
ratio, and for any case the number of ex- 
pansions will be the number of expansions 
in the high-pressure cylinder multiplied by 
the cylinder ratio, regardless of the point 
of cutoff or number of expansions taking 
place in the low-pressure cylinder. 
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In the high-pressure cylinder the num- 
ber of expansions may be found for the 
ideal case by dividing the initial pressure 
by the terminal pressure, which pressure 
may or may not coincide with the re- 
ceiver or-back pressure; there may be a 
considerable drop or a negative loop in 
the diagram, but this will make no dif 
ference in the total number of expansions, 
for this total will be the quotient of the 
terminal pressure into the initial pressure. 
When the steam exhausted from the high- 
pressure cylinder enters the low-pressure 
evlinder it is expanded into a larger vol- 
ume. As the low-pressure cylinder uses 
the same steam that passed through the 
high-pressure cylinder, it must expand it 
into as many times its volume as the low 
pressure cylinder is greater than the high- 
pressure cylinder. 

The reply should be further qualified 
by calling attention to the fact that it is 
the contents of the high-pressure cylinder 
at the end of the stroke /ess the amount 
retained by the closure of the high-pres- 
sure exhaust valve, which is passed on 
to be expanded in the low-pressure cyl- 
inder. In single-valve engines on light 
load and with considerable compression 
this factor has a very material bearing 
upon the total ratio of expansion. 





Allowing for Extra Expenses in 
Figuring Power Cost 


In plants where the engineer-in-charge 
is required to submit each month to the 
owner or Manager a comparative state- 
ment of the cost per unit of producing 
power, either in relation to the previous 
month or to the same month of the year 
before, it is important that the figures ex- 
hibited shall always be on the same basis. 
That is, if any unforeseen circumstances 
occur during the month's run which 
modify the station cost, they should be 
noted on the records, and if possible the 
unit costs should be figured both with and 
without the large items which make the 
difference in the results. It is the custom 
of many engineers to look out for this, 
but many others fail to realize how much 
difference a little extra expense may make 
in the cost per kilowatt-hour delivered 
at the switchboard. No sooner does the 
alert manager see that the unit cost has 
jumped ahead several per cent., than he 
starts to investigate the conditions which 
led to the increase, and if the engineer 
who makes out the costs originally has 
done a little personal analyzing of the 
operating conditions and results on his 
own account, and embodied the conclu- 
sions which he has reached in the records, 
he will find the effort well spent. 

To take a simple case, suppose that a 
steam plant generates in a certain month 
three hundred thousand kilowatt-hours 
at a cost of three thousand dollars, de- 
livered at the switchboard, including the 
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items of fuel, off and waste, water, station 
wages, building, steam equipment and elec- 
trical-apparatus repairs. ‘This is one cent 
per kilowatt-hour manufacturing cost 
alone. Now suppose that the next month 
the cost of coal per ton remains the same, 
the station labor the same and all condi 
tions as before, with the exception of a 
slight increase in output, say to three 
hundred and ten thousand kilowatt-hours, 
and a radical difference in the mainte 
nance cost, say unexpected engine repairs, 
to the extent of six hundred dollars. This 
will cause the total cost of producing the 
plant's output for the month to rise to 
about thirty-seven hundred dollars, mak 
ing the production expense 1.19 cents. 
per unit. The engineer handling the sta 
tion knows perfectly well that the greater 
part of the increase of nearly twenty per 
cent. is due to the repairs which were 
necessary on the steam equipment, and 
the manager may know it also, but if a 
close comparison of the two months is to 
be made for the purpose of judging the 
station efficiency and the effectiveness of 
the equipment in standing up to its work 
year after year, it becomes necessary to 
hgure the cost independently of the extra 
repairs. On this basis the energy output 
would be produced for thirty-one hundred 
dollars, for example, leaving the plant 
operating for the month at the same rate 
of one cent per kilowatt-hour, and in 
dicating that its economy has usdergone 
mo change in the four weeks. 

In not a few cases the engineer may 
be content to send in the record of unit 
and total power cost without any analysis 
of what the station has done independent 
ly of any large unusual item of repairs 
which may come into the situation, leaving 
the manager to attribute any differences 
in the unit cost to the large item not 
common to the service in other periods. 
In such cases the engineer is not fair to 
himself, for he may be actually operating 
at improved economy in a certain month, 
and yet have the improvement swallowed 
up by some extraordinary expense which 
ought to be separated from the other costs 
in order to enable a thoroughly fair com 
parison to be made. Just as in the labora- 
tory of the scientist, efforts are made to 
preserve all conditions but one constant 
and note the variations in results pro- 
duced hy changes in that one condition, 
the operating engineer responsible for the 
cost of producing electrical energy in a 
power plant should eliminate all unusual 
conditions that he can in making a com- 
parison of the performance of the plant 
in a certain period with the operating re- 
sults in some other equal lapse of time. 





Notice to Chicago Subscribers 


Chicago subscribers are notified that the 
streets of Chicago have been renumbered. 
Please send us your old and your new ad- 
dress. 
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How the Diagrams are Made* 


By S. F. JETER 


Making the diagrams illustrated in the 
front part of this number is extremely 
simple, and the following explanation 
should be readily understood by anyone 
familiar with plotting curves from a for- 
mula: 

Let A represent the area to be braced 
in square inches, P be the steam pressure 
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this 


manner, representing the various 
brace areas, as in the main diagrams, the 
resulting diagram could be used in the 
same way, but it is seen that there would 
be much labor involved; in fact, it would 
be simpler to make up a table of the cal- 
culated values. 

There is a way by which the successive 
values as shown by the curves, may be 
represented by straight lines, and_ this 
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ciprocal. It is most convenient to use thx 
reciprocals of the pressures in construct 
ing the diagrams under consideration, and 
in order that the vertical lines represent 
ing these pressures may be read in th 
usual way, that is, increasing from left t 
right, the reciprocals must be laid of 
from right to left. The reciprocals of 
values of P may be laid off without cal 
culation as follows: 





: ‘ < 
in pounds per square inch on area 4, ' 
b represent the stress allowed per square 8 
inch on the braces, and a represent the & 
amount of brace area required. 3 
The area to be braced in square inches, 8 
multiplied by the amount of pressure $ 
per square inch on this surface, would < 
represent the load to be supported by the 
braces, and this must be equal to the al- 50 60 70 30 90 100 110 120 120 
lowable stress per square inch, times the Steam Pressure - P Power, N.¥. 
cross-section of the braces. Using the FIG, 1 
on Assuming that pressures are to range 
= from 100 to 300 pounds, erect a vertical 
280 i on the left-hand side of the sheet, as at 4, 
goo a Fig. 2, and let the position of this line 
— ie | wal represent the smallest pressure (100 
os ee ee al pounds in this case); also draw a hori- 
220} Tien ia. J tat oe zontal line through A, as illustrated. The 
E ate’ Pe © Siig Tl B point O from which the reciprocals are 
‘oo es pee et SIN 100 laid off, can be located at any convenient 
2 iso} > oa 2 a ae Se point on the horizontal line, but its posi- 
coat a i ™ wh were tion determines the width of the diagram. 
as ee =] RA ny a _— Since the pressures to be represented 
ov See Oe | N are to range between 100 and 300 pounds, 
— Ne i and the vertical line at 4 is to represent 
120 -—_- —_ i ™., 100 pounds, or its distance from O is to 
100 => represent the reciprocal of 100, the dis- 
AS § = = 8 § Fy = 888 a tance from O to the line representing 300 
Reciprocals Powers NE nounds will be one-third of the distance 
FIG, 2 from O to A, for the reciprocal of 100 


notation given above and expressing this 
as a formula, we have, 
=f «) 
If any fixed values are assigned to a 
and b, a curve can be plotted from for- 
mula (1), which would show all of the 
corresponding values of A and P for these 
particular values of a and b. Fig. 1 shows 
a curve plotted from formula (1) assum- 
ing a = 5 and b = 7500, or a b = 37,500, 
and formula (1) becomes, 


AP =ab,orA= 


A= i (2) 

Substituting the various values of P, as 
shown on Fig. 1, in formula (2), the dif- 
ferent points are obtained through which 
the curve is drawn. It is evident from 
the method of construction, that the hori- 
zontal and vertical lines passing through 
any point on it, would represent the area 
braced, and the pressure for which it was 
braced, when 5 square of brace 
area ar@ used at an allowable stress of 
7500 pounds per square inch of section. 
If a number of curves were plotted in 
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method also practically eliminates all cal- 
culations. To make the diagrams in this 
way, it is only necessary to lay off the 
values of A or P equal to the reciprocals 
of their real values. The reciprocal of a 
number is the result obtained by dividing 
one by the number, therefore, the larger 
the number, the smaller will be its re- 
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Power, N.Y. 
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is three times as great as the reciprocal 
of 300. It follows, that if the width of 
the diagram was to be 24 inches, the 
distance from A to O should be made 36 
inches. The different pressures wanted 
between too and 300 pounds should now 
be laid off to a convenient scale on tlic 
vertical at A, starting with the pressure 
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which this vertical 


pounds. 


represents, or 100 

For accuracy in construction, the scale 
of pressures should be chosen so a dis- 
tance that would represent the value of 
the lowest pressure (100 pounds in the 
present case), would be at least one- 
fourth as great as the distance from O to 
A. <A vertical should now be drawn at O, 
and a distance O B laid off on it to repre- 
sent the lowest pressure, the scale to be 
the same as used for pressures on the 
vertical at A, and A and B should be con- 
nected by a straight line, as shown in 
Fig. 2. 

To locate the position of the reciprocal 
of any pressure between 100 and 300 
pounds, it is necessary only to find where 
a straight line connecting O with the de- 
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For example, in the formula 
A= S 
assume that a increases by one square inch 
to represent diagonals, and 
that b has a constant value of 7500, as 
is the case in the first diagram; then 
the value of A will increase uniformly 
for any fixed value of P. The values 
representing A are laid off uniformly by 
the horizontal lines in Fig. 3, and a con- 
venient increase in 4 can be assumed for 


successive 


each increase in a, and the corresponding 
value of P calculated from formula (1). 
Thus, assuming variations in A are to 
be 100 for variations of 1 in the values 
of a, and substituting these values in for- 
mula (1), we have, 

__ 7500 X I 
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line A B, Fig. 2, and a vertical line drawn 
through this point of intersection is the 
one required. Geometrical proof of this 
fact will be given later for those who 
desire to know why this is so. 

After the verticals representing the 
various pressures desired, are drawn in 
the manner just described, the diagonal 
AB can be rubbed out, also the scale of 
pressures on the vertical at A, and hori- 
zontal lines can be drawn across the paper 
to any convenient scale to represent areas 
to be braced, the resulting diagram benig 
like Fig. 3. The vertical and horizontal 
lines in Fig. 3, are arranged so the curve 
required to represent corresponding values 
of A and P of formula (2), as illustrated 
in Fig. 1, becomes a straight line which 
passes through O, and _ for reasons 
familiar to students of analytical geome- 
try, all similar lines would pass through 
point O. 

Since O i 


s a point on each of the 
diagonal lines, 


it would only be required 
io calculate one other point for every 
diagonal line, and with a straightedge 
draw a line through this point and O 
extending across the diagram. While this 
method would be simple enough, even 
these few calculations may be avoided, 
when uniform variations in the values of 
of formula (1) are assumed. 
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the successive variations in a would be 
1.227, and for the pressure at which cor- 
responding variations in A would be 50, 
formula (1) would become, 


7500 X 1.227 


50 => P m 
or P = 184 pounds. The position of the 
vertical which would represent 184 


pounds, can be obtained in the same man- 
ner as those representing the other pres 
and only temporarily 
drawing the diagonals as explained. 


sures, used for 


OFF 

The following is geometrical proof that 
the method of laying off reciproeals as 
previously described is true: The proposi- 
tion to be demonstrated, is, if at A, Fig. 
4, any vertical distance A B be laid off to 
represent a number /i, and a_ horizontal 


LAYING RECIPROCALS 


BO drawn, whose length represents ; 
to any scale, and at O a vertical O EF is 
drawn equal to 1; then if A B is extended 
to C, the reciprocal of the number which 
would be represented by A C, or f, would 
be zs, the dimension zs being the perpen- 
dicular distance of the intersection of 
diagonals B E and C O from line O E. 

Since Jd B = h and AC = f, then BC 
= f — Ah, and from similar triangles we 
would have, 


(f—h):e::! 


h (1) 


e 
12, OF 7 = 2f — zh 


and 














FIG. 5 


Since this pressure is out of the range 
of the diagram, another smaller variation 
in A must be assumed. Taking the new 
variation in A as 50, and making a similar 
calculation as above, the corresponding 
value of P is found to be 150 pounds, and 
each diagonal representing variations of 
one inch in a cross the vertical line repre- 
senting 150 pounds at the same points that 
the horizontal representing varia- 
tions of 50 inches in the value of A do. 
It is only necessary to connect these in- 
tersections with the point O by straight 
lines extending the diagram to 
make it complete. In Fig. 3, the points of 
intersection are indicated by small circles. 

If instead of the variations in a being 
even inches, the diagonals in the diagram 
were to represent 114-inch round braces, 


lines 


across 


From (1) and (2), 
I 
cf —sh =1—sh, or s= =, 


which was to be proved. 

If f was less than / the proof would 
be as shown in Fig. 5, the lettering of 
this figure being the same as used in Fig. 
4. From similar triangles, 


e:(h —f)::2:5, or 5 = ah — af (3) 


and 


wee. Se, 4 a 
ehi( i) je Ff zh 1 (4) 
(3) and (4), 


From 
I 
sh— sf =—sh—1, or s=-+, 


as before. 
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Southern Water Power Develop- 


ment 


ago there was very little 
development of the extensive water power 
of the South, but since that time there 
has been built up along the Catawba 
river in North and South Carolina one 
of the greatest hydroelectric systems in 
this country. 

The Rocky Creek plant has just start- 
ed and now the Southern Power Com- 
pany has a generating capacity in its 
three water-driven stations of 54,600 kilo- 
watts, or 78,000 electric horsepower. These 
plants are all three in South Carolina, 


Five years 


and about 32 miles in their greatest dis- 
tance apart. Just south of the North 
Carolina line comes the Catawba plant, 
some 29 miles down stream is the Great 
Falls station, and three miles below this 
latter is the development just completed 
at Rocky Creek. 

The Catawba plant began to operate 
in March, 1904, and in September, 1906, 
it was delivering 10,000 horsepower. With- 
in one and a half years after the starting 
of the Catawba plant, that is in September, 
1905, work began on the development at 
Great Falls, and was completed in March, 
1907, giving a construction period of 
about eighteen months for this hydro- 
electric station of 24,000 kilowatts gen- 
erator capacity. Within a year after the 


POWER AND THE ENGINEER. 


development of the Great Falls site was 
under way, that is in August, 1996, clear- 
ing began at Rocky Creek, and the com- 
pletion of this latter plant in April of the 
present year gives it a construction period 
of about two and two-thirds years, but 
this reduces to two years since the 
masonry work was started. 

Within a space of thirty-seven months 
three hydroelectric stations, with a com- 
bined capacity of 54,600 kilowatts, have 
gone into commission along some thirty- 
two miles of the Catawba. Within the 
past year construction has been started 
at what known the Ninety-Nine 
island plant, near Blacksburg, S. C., on 
the Broad river, where it is proposed to 
install six generators of 3000 kilowatts 
each, a total of 18,000 kilowatts, or 24,- 
ooo electric horsepower. The date for 
the completion of this fourth develop- 
ment is fixed early in 1910, and it will 
give the Southern Company a 
combined capacity of 72,000 kilowatts, or 
96,800 electric in water- 
driven generators. Such a record of ag- 
gregate capacity at several different sta- 
tions in a single system all completed in 
a period of six years has probably never 
been equaled anywhere else. 

For the connection of the foregoing gen- 
erating stations with each other and with 
the chain of cities, villages and manu- 
facturing plants that stretch from Rock 
Hill and Yorkville, S. C., on the south, 
to Salisbury and Statesville, N. C., on 


is as 
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the north, nearly 300 miles of town lines 
and pole lines have been built, with a 
much greater length of transmission cir- 
cuits. The double circuits on steel towers 
connect the generating plants at Rocky 
Creek, Great Falls and Catawba, and run 
to Charlotte, Concord and Salisbury. 

Originally these transmission circuits 
were operated at 44,000 volts, but pro- 
vision was made for doubling this voltage 
to 88,000 when desired, and it is under- 
stood that this increase has been put into 
effect on the double-trunk line that con- 
nects the generating stations and larger 
cities. 

At the Catawba station, which was de- 
signed before the present ownership be- 
gan, the current was delivered at about 
11,000 volts and is transmitted to some 
points only a few miles distant at this 
figure, but the generators at this station 
are also connected with the 4000-volt 
line through three transformers of 2000 
kilowatts each, so as to operate in par- 
allel with the other plants. 

The Great Falls and Rocky Creek plants 
are equipped with 2200-volt generators 
and with transformers that raise this pres- 
sure to 44,000 volts for transmission. 

In the distribution of energy from the 
various substations to the manufactur- 
ing plants and lighting stations that are 
supplied, a voltage of 550 is employed at 
some plants and of 2300 at others. The 
great bulk of all the energy is used by 
cotton mills—The Tradesman. 








Boiler Efficiencies—Oil Fuel 


The following data have been kindly furnished Power readers by Charles C. Moore & Co., San Francisco, Cal. 








Showing the maximum theoretical boiler efficiency, for a given per cent. excess air supply and flue-gas temperature, and the 
cent. saving in fuel due to operating the boiler at 80% efficiency, based on conditions given below. 





BOILER EFFICIENCIES—OIL FUEL. 








corresponding possible per 

































































ASSUMED TEMPERATURE OF FLUE GASES. 
Assumed 400° | 425° | 450° | 475° 500° | 525° 550° | 600° | 700° 800° 
Per Cent. | 
Excess Air eae ate 
Supply. CALCULATED BorLer EFicieNcy AND PER CENT. FUEL SavINa. 
j l l l | 
Eff. | Sav. | Eff. | Sav. | Eff. | Sav. | Eff. Sav. Eff.| Sav. | Eff.| Sav. | Eff.| Sav. | Eff.| Sav. | Eff.| Sav. | Eff. | Sav. 
—— —— | | | — | — —_ | _—_ _ —_ = =! a oe ———_—_ —— —| —— —_ — NS EE ee 
0 84. 78! —5 .98|84 . 22\—5 28) | | 

10 $4. 20/—5. 25/83. 59 9\8 

25 83 .33|—-4. 13)82.65 ¢ 9 

50 81.89)|—2. 36/81. 08 - 5 6778.65 + 

75 80 .44,-—0. 55/79. 51 9376.73 + 5. 25) 
100 78.99] +1. 26/77 .94 2074.79) + .82;'72.70, + 9.13 
125 76.37 4772.86 + ¢ 10.4070.52) +11.8568.18 +14.78 
150 9.7370.93 +1 64) +12.9568 .35 +14.5965.28 +18.4060.61) +24. 20 
175 .9969 .00 +13.7567 .59) +15. 5466.18) +17.3063.30 +20.8957.71 +27.90552.07) +34.99 
200 67.07 +16.1965. 54) +18. 1064.01 +20.0060.94 +23.8254.28 +32. 20/48 .69) +39. 16 
250 | | 61.44) +23. 2059.66, +25.42/56.11 +29.9049.03 +38.70141.94| +47. 7( 
300 | 53.32) +30. 8851.29 +35.9243.23 +46.0035.17) +56. 00 
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APPROXIMATE RELATION 


Per Cent. CO,..... ; 


BETWEEN PER CENT. CO, AND Excess AIR 





SUPPLY AS PER ASSUMPTIONS BELOW. 





. 4 5 6 7 Ss 9 10 11 12 13 14 15 5.52 
Per Cent. excess air..| 270.4 197.5 149.0 114.3 88.3 68.0 51.8 38.6 27 .6 18.2 10.2 3.3 | 0 
| 
In the above table the following assumptions have been made: Boiler-room temperature, 100 degrees Fahrenheit; humidity of 
atmosphere, 80 per cent.; B.t.u. per pound of oil, 18,600; moisture in oil, 1 per cent.; air per pound of oil, chemically required, 14 
pounds; loss by radiation, 3 per cent., complete combustion; per cent. excess air stated is measured at boiler outlet and consequently 


includes air leakage through boiler setting. 
Correction should be made for any 


ficiency were increased to S80 per cent. 


Above table based on oil having the following analysis: Carbon, 85 per cent.; hydrogen, 
0.2 per cent.; oxygen, 1.0 per cent.; water, 1.0 per cent. 


nitrogen, 





variation 
for boilers with brick setting, varies from, approximately, 2 

Illustration: Saving which could be made by operating at 80 per cent. efficiency instead of 75.2 
per cent., which means that 6 per cent. of fuel required when operating at 75.2 


from above assumptions. 


per cent. 


1 The most likely variable is the loss by radiation, which, 
per cent. for large to 4 per cent. for small boilers. 


per cent. is (80 —75.2) +~80=—6 
boiler efficiency would be saved if boiler ef- 
12 per cent.; sulphur, 0.8 per cent.; 
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Power Plant Machinery and Appliances 


Original Descriptions 
No Manufacturers’ 


of 
or 


Cuts 


Power 
Write-ups 


Devices 


Used 





MUST BE NEW OR 


Koerting Multijet “Eductor 


Condenser 





The Koerting multijet eductor con- 
denser, shown in Fig. 1, is the latest de- 
sign of a jet condenser maintaining the 
essential qualities of the Koerting single- 
eductor condenser ; 
























































jet that is, no air 
pumps, no moving parts, simplicity of 
i\| 
Alt | 
| 
"| 
Wy 
i 
Hl (i 
tl 
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ARMINIA ZA 
| Power, N.Y. 
FIG. I. MULTIJET EDUCTOR CONDENSER 


operation, very little space required and 
wear and tear practically nil. 

This requires a head of 
water equal to 9 pounds per square inch, 
which can be maintained by means of a 
standpipe, or direct discharge by means 
of a centrifugal pump. The speed of 
the water column under this head is suf- 
icient to overcome the atmospheric pres- 
sure and maintains a vacuum in the ex- 
haust pipe of either 28 or 26 inches, de- 


condenser 


pending on what requirements the con- 
denser calculation is based on. 

Its action is independent of the induc- 
tion effect of the exhaust steam, also 
of the load on the engine or turbine, 
whether heavy or light. The exhaust steam 
meets the water columns through the 
steam openings in the combining tube in 
the direction of the current, and _ in- 
creases its speed, removes the air and 
condenses; the condenser maintaining a 
steady vacuum without the use of a vac- 
uum or air pump of any description. 

The multijet eductor condenser shown 
has, instead of one central 
ing jet, a number of converging jets, 
meeting and forming a single jet in the 
lower part of the condensing tube. This 
tube is cast in one piece, and consists of 
a series of concentric nozzles of gradually 
diminishing The steam _ flows 
through the annular passages between the 
nozzles, which guide it so that it im- 
pinges at suitable angle on the condens- 
ing jets. 

This condenser is considerably shorter 
than the single-jet apparatus of equal ca- 
pacity, but the area of contact between 
the steam and the water is greater. In 
the upper part of the tube the steam is 
in contact with the coldest water, and 
condensation is keenest, so that a greater 
weight of steam is condensed per unit of 
area of contact than is the case in the 
lower part of the tube, where the water 
is hotter. 

The ratio of water to weight of steam 
condensed is for equal vacuum practically 
the same as is required for surface con- 
densers, and the condenser does not re- 
quire a disproportionate amount of con- 
densing water. 


condens- 


bore. 


To insure satisfactory working under 
all conditions of load variations on the 
turbine or engine to which the condenser 
is attached, it is only necessary to supply 
the water to the condenser at a pressure 
at the level of the water-inlet flanges equal 
to 9 pounds per square inch. 

The power required for working the 
condenser is said to be low and to com- 
pare favorably with that required for 
other forms of jet condenser with air 
pumps, or for jet condensers or surface 
condensers requiring water-circulating air 
pumps and dry-air pumps. 

To prevent the possibility of water pass- 
ing from the condenser into the turbine 
to which it is attached, an automatic vac- 
uum-breaking device has been designed, 
but in condenser plants in connection with 


INTERESTING 


reciprocating engines a_ balanced _hori- 
zontal water check valve is advised, in 
conjunction with the condenser. 

In all cases where the conditions do not 
necessitate condensers of the surface type 
this condenser is available, as it occupies 
small space, is certain in action and the 
cost of working is low. No special founda- 
tions are required and short exhaust- 
connections can be used, so that 
vacuum losses due to friction are slight. 
It can usually be fixed below the engine 
or turbine so that good drainage is sc- 
cured and unsightly 
mains avoided. 


steam 


and expensive rising 


























Power, N.Y. 


FIG. 2. PUMP, STANDPIPE AND CONDENSER 


ARRANGEMENT 


When there is no gravitation supply of 
water available, it is necessary to use a 
circulating pump, and if a motor- or belt- 
driven centrifugal pump be used, the 
water may be delivered direct into the 
condenser, or pump the water up into a 
standpipe, as this is a safer way to get 
rid of the air, more or less of which is al- 
ways contained in the water, and which 
naturally can influence the vacuum con- 
siderably. See Fig. 2. 

This condenser is 
the Schutte & Koerting 
Twelfth and Thompson streets, 
delphia, Penn. 


manufactured by 
Company, 


Phila- 
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Improvements in Isolating or Check 


Valves 





A recent patent granted to Allen H. 
Hopkinson, F. Murgatroyd and J. Hop- 
kinson & Co., Ltd., engineers, Britannia 














FIG. I FIG: 2 
works, Huddersfield, relates to isolating 
or check valves for use in steam mains, 
and has for its object the provision of 
means to control the transmission to the 
back of the valve of the fluctuations of 
pressure in the steam main, and thus to 
prevent or minimize the disagreeable and 
sometimes dangerous chattering to which 
such valves are liable. For this purpose 
the speed of the steam issuing from the 
outlet of the valve casing is increased by 
providing the outlet with a cone or a 
contraction so as to cause the steam to 
pass from the valve casing to the steam 
main in the form of a jet. 

Various modes of carrying the inven- 
tion into effect are illustrated herewith, 
the outlet ends of the valve casings being 
shown in central section. Fig. 1 illus- 
trates a construction in which the outlet 









































Power, N. ¥ 
FIG. 5 


orifice is made by a right cone A cast in- 
tegrally with the valve casing B, an an- 
nular cavity C being formed between the 
cone and the casing. The cone insures 
a jet-like action on the issuing steam, and 
the cavity C farther assists the cushion- 


POWER AND THE ENGINEER. 


ing effect by resisting the backward trans- 
mission of fluctuations of pressure. In 
Fig. 2 the cone A is an oblique one, the 
construction in other respects being the 
same as in Fig. 1. The modification 


shown in Fig. 3 is arrived at by reducing 
the size of the neck of the casing B while 














FIG. 3 FIG. 4 
leaving the flange unchanged. In this con- 
struction the cavity C of Figs. 1 and 2 is 
absent. Farther modifications may be ob- 
tained by omitting the cavity C of Figs. 
1 and 2 while leaving the internal shape 
of the outlet passage and the external 
shape of the casing the same as in those 
figures. In another construction, Fig. 4, in 
lieu of modifying the shape of the neck 
a diaphragm D is provided across the out- 
let, such diaphragm having an opening E 
of the size desired. In still another con- 
struction, Fig. 5, the same object is ac- 
complished by providing a detachable cone 
F projecting into the steam main G and 
secured, for example, by having a flange 
H on the cone bolted between the flanges 
of the valve casing and steam main. The 
cone F has a 
diameter and an 


continually decreasing 
annular cavity J is 





























Power, N.Y 
FIG. 6 


formed between the cone and the steam 
main which acts in the same way as the 
cavity C in Figs. t and 2. In lieu of the 
cone F in Fig. 5 a converging and diverg- 
ing piece K (Fig. 6) may be employed 
forming a contraction at the entrance to 
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the steam main, thereby insuring a jet 
action in the throat or smallest part of 
the converging and diverging piece.— 
Mechanical Engineer. 





Transverse Current Gas 


Feed Water Heater 


Illustrated herewith is the transverse- 
current water heater manufactured by the 
Riblet Heater Company, of Erie, Penn. 
The heater complete is shown in Fig. 1. 
Fig. 2 shows the front and back circulat- 
ing plates removed, exposing the water 
passages. The heater is intended to heat 
water from either the exhaust of a steam 
or gas engine, and is designed to save all 
the heat from both the jacket water and 
exhaust and make it available for heating 
water for whatever purpose desired in the 
factory, hotel, office building or laundry. 

This feed-water heater is made entire- 
ly of cast iron. It has no tubes to col- 
lect scale, no internal joints to leak, no 
floats or valves to require attention, and 
the water does not come in contact with 
the exhaust. As the water passages are 
always accessible by removing the circula- 
tion plates (see Fig. 2), they can be 
easily cleaned of any sediment that an 
occasional flushing out fails to remove. 

The construction of the heater consists 


Engine 

















FIG. I. RIBLET TRANSVERSE CURRENT 


WATER HEATER 


FEED- 


of a series of flat rectangular passages of 
sufficient number to give the required 
heating surface, the exhaust and water 
passages alternating and extending trans- 
versely to each other, but with their walls 
integral, and the whole cast in a solid 
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section. To this section are bolted the 
circulation plates which direct the course 
of the exhaust and water through their 
respective passages. The exhaust enters 
the heater at the bottom, passes through 
a sufficient number of ports at one time 
to avoid any back pressure on the engine, 
and back and forth the 
heater from three to five before 
reaching the exhaust outlet at the top. 

The water enters the heater at the top, 
goes through only one passage at a time, 


goes through 


times 

















FIG. 2. INTERIOR OF RIBLET HEATER 


traveling downwardly in a transverse and 
reverse direction to that of the exhaust, 
and in this way the hottest water just 
as it leaves the heater at the bottom 
passes through the section heated by the 
hottest exhaust. When more convenient 
for installing, this order can be reversed 
without interfering in any way with the 
‘irculation. The entire heating surface 
s made effective, and as the water is 
onstantly agitated the maximum amount 
of heat is absorbed. 
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Erwood Reversible Nonreturn 
Valve 


This valve is made of crucible steel for 
pressures up to 300 pounds, and has ample 
facilities for removing the valve disks for 
inspection and repair. Used as a nonre- 
turn boiler stop valve it protects the steam 
line from the loss of steam in case any- 
thing happens to the boiler and auto- 
matically shuts off connections with the 
steam line in case of failure to the piping, 
thus being automatic in both directions. 
The valve is always shut against the boil- 
er and cuts the boiler in and out of ser- 
vice when the steam is raised or lowered. 
It can also be used on any water or gas 
pipe where the volume passing the pipe 
line requires controlling, or where the 
pipe line is exposed to possible breakage. 
Its operation is governed by velocity and 








To 
Steam 
Line 









































ERWOOD 


REVERSIRLE 


not pressure, any excess velocity over that 
for which the valve is set causing it to 
close. Varying the spring tension varies 
the velocity necessary to operate. 
Another point is that when pressures 
are equalized the valve automatically 
opens, and is provided with a globe-valve 
bypass made into the body of the valve 
for equalizing pressure when starting. By 
adjusting the length of the link the 
amount of opening may be controlled, 
this depending on the pressure carried and 
consequent density of the steam, and as 
all connecting mechanism is outside of the 
valve, it may be adjusted while in ser- 
vice. The arms, visible at a distance, af- 
ford an easy means of indicating whether 
the valve is open or closed and what 
volume of steam is passing. By suitable 
cord connections it can be operated by 
hand, or can be arranged for electric con- 
trol if desired. As it has no pistons nor 


From Boller 
=< - -—_—_ 
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dashpots and is not affected by gravity, it 
will work equally well on vertical or hori- 
zontal pipe. This valve is handled 
clusively by the Triumph Engineering and 
Supply Company, 253 La Salle street, Chi- 
Il. 


exX- 


cago, 





A Marine Turbine Gear 


Admiral 
chief 


Rear George W. Melville, 
the United 
States Navy, has designed a marine-tur- 
for the 
the necessarily high rotative speed of the 
efficient turbine to the relatively low speed 
the 


formerly engineer of 


bine gear purpose of reducing 


to which screw propeMer is best 
adapted. 

Essentially, the gear consists of a float- 
ing frame supporting two spiral gears of 
different diameters, the smaller of which 


is connected to the turbine.shaft, and the 























ep — 


NONRETURN VALVE 
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larger to the propeller shaft, giving the 
speed reduction for which it may be de- 
signed. 

There has been built under the personal 
supervision of Admiral Melville at the 
shops of the Westinghouse Machine Com- 
pany an experimental gear, with pinions 
of steel of a tensile strength of 
pounds per square inch, which it is ex- 
will transmit 6000 
These gears are 22-inch face and 14 and 
70 inches pitch diameter and will be ex- 


90,900 


pected horsepower. 


haustively tested by means of a_ water 
brake, the results of which tests it is ex- 
pected will furnish data for the 


design of gears for all possible conditions 


correct 


The device has been 
patented in the United States, and in all 
foreign 


of marine service. 


countries where patents 
Melville 


Macalpine, 


are 


granted, by Admiral and his 


John H. 


engineers and naval architects. 


partner, consulting 
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I. U. S. E. No. 379 Has House- 


warming 


Local No. 379, International Union of 
Steam Engineers, of Brooklyn, N. Y., 
celebrated the opening of its new meet- 
ing rooms on Myrtle avenue Thursday 
evening, September 2. After a short busi- 
ness meeting, the doors were opened for 
the reception to friends. President Robert 
Wilson welcomed the guests and _ intro- 
duced Thomas Keenan, a member, who 
spoke interestingly concerning the organ- 
ization. An entertainment by the New 
York “Bunch” was greatly appreciated. 
There were refreshments. The officers of 
No. 379 are: Robert Wilson, president; 
G. F. Milne, vice-president; S. J. Hickey, 
recording secretary; C. J. Pritchard, 
financial secretary; E. J. Sullivan, corres- 
ponding secretary; J. W. Cleary, treasurer. 





On Friday, September 17, there will be 
held examinations for the positions of 
“teacher of electrical construction” and 
“teacher of mechanical drawing and 
foundry work,” in the day and night 
high Chicago. Application 
blanks and particulars may be obtained 
at the examination department, Board of 
Education, room 829 Tribune building, 
Chicago. Telephone: Central 3081. 


schools of 





United States Chief Forester Gifford 
Pinchot, in an address before the City 
Club, Los Angeles, Cal., September 4, 
said: “There is a big fight coming up 
in the next Congress and it will be on 
the question of water-power rights. The 
men who control water power in the end, 
unless the Government controls them, will 
control industry.” 





At a complimentary dinner tendered to 
Thomas A. Edison by the General Electric 
Company, at Poughkeepsie, N. Y., Sep- 
tember 2, there were present Mr. and Mrs. 
Edison and three children. 





Business Items 


The Edge Moor Iron Company, of Edge Moor, 
Del., has just built sixteen 625-horsepower 
water-tube boilers for the Metropolitan Electric 
Company, Reading, Penn. 

The Parker Boiler Company, of Philadelphia, 
recently received the following orders: Eber- 
hard Faber, Brooklyn, N. Y., two 289-horsepower 
boilers; Colorado Fuel and Iron Company, Se- 
gundo, Colo., one 265-horsepower boiler. 


The Crocker-Wheeler Company, manufac- 
turers and eectrical engineers, of Ampere, 
N. J.. announce that they will open an office 
in the Ford building, Detroit, Mich., on or 
about September 10. Charles W. Cross will 
be the manager of this branch. 


The Curtis & Curtis Company, of Bridgeport, 
Conn., manufacturer of the Forbes patent die 
stock, reports a decided improvement in busi- 
ness and is running its plant at full capacity in 
all departments. This company also reports 
recent sales of two of the largest machines of its 
manufacture, range from 4 to 15 inches, to the 
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Davis Coal and Coke Company, Thomas, W. Va., 
and the Atlantic City Electric Company, Atlantic 
City, N. J.; also large orders were received for 
export. 


The Western Electric Company reports a 
very prosperous business for this year. The 
greatest gains in sales have been in the Middle 
West, and the Pacific Coast shows the next 
greatest improvement. On the basis of the 
first seven months’ returns of this year the 
sales are running at the rate of about $46,000,000 
per annum. The returns for June were 35 per 
cent. larger than for June one year ago. One 
of the branches of the business which shows 
good gains is power apparatus. 

Work has been begun upon a new plant for 
the Frank Mossberg Company at Attleboro, 
Mass. There will be a main factory building‘ 
290x60 feet and two stories high, and a one- 
story power-plant building, 150x60 feet, which 
will also contain departments for hardening, 
forging, brazing, japanning, lacquering, polishing, 
grinding, nickel, copper and _ brass _ plating. 
The plant, which will cost $50,000, will be 
located on the tracks of the N. Y., N. H. & H. 
R. R. It will be ready for occupancy by the 
first of the year and will employ 250 hands. 
The chief productions of the company are Moss- 
berg wrenches and metal spools and reels; and 
the rapidly increasing business makes a larger 
factory a necessity. 

Economizers utilizing the waste heat in 
chimney flue gases and other furnaces have 
long been used for pre heating boiler-feed 
water and for heating water for industrial 
purposes. Recently a similar appliance for 
heating air to be used for drying purposes 
for heating buildings or for the supply of 
furnaces has been brought out by the Green 
Fuel Economizer Company, of Matteawan, 
N. Y. This apparatus is fully illustrated and 
described in a 16-page pamphlet entitled, 
“The Green Patent Waste Heat Air Heater,” 
which this company is now distributing. It 
is pointed out that as compared with the 
use of live steam for heating air, the waste 
heat air heater performs the functions of 
both boiler and heating coil. That is, it 
transfers the heat directly from the gases of 
combustion to the air to be heated. There- 
fore, assuming the same temperatures of hot 
gases and air one square foot of heating 
surface in the air heater does the work of 
one square foot of boiler surface plus one 
square foot of heating surface. More- 
over, by a special new device described in 
this pamphlet, it has been possible to in- 
crease the rate of heat transmission § by 
about IA, making this apparatus much more 
efficient than the ordinary hot-blast stove, 
to which it is also superior because of the 
provision of automatie scrapers because of the 
the tubes free of soot. It is stated that it 
is frequently possible to heat the air to 
temperatures above 600 degrees Fahrenheit by 
the use of heat that would otherwise be 
wasted, thus effecting great economies in 
fuel as well as in cost of plant, as above 
pointed out. The Green Fuel Economizer 
Company will supply copies of this bulletin 
to interested persons upon request. 


coil 





Help Wanted 


Advertisements under this 
for 25 cents per line. 
a line. 

WANTED—Chief draftsman or engineer for 
engine works. Address *‘ Corliss,’’ Box 3, Powrr. 

WANTED—Good mechanical designers and 
detail draftsmen for machinery manufacturer 
located in Wisconsin. Box 98, Power. 

WANTED—tThoroughly competent steam 
specialty salesman; one that can_ sell high- 
grade goods. Address ‘‘M. M. Co.,’’ Power. 

AN ENGINEER in each town to sell the 
best rocking grate for steam boilers. Write 
Martin Grate Co., 281 Dearborn St., Chicago. 

AGENTS WANTED to sell Burgmann cele- 
brated engine packings in territories not yet 
covered See our advertisement on page 86. 


head are 
About six 


inserted 
words make 
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EXPERIENCED ENGINEER wanted to in- 
troduce first-class steam turbines, rotary air com- 
pressors and high lift centrifugal pumps to impor- 
tant firms. Offers to be sent to Box 300, Powrr. 

WANTED—Feed water heater designer and 
draftsman. One who has had experience in 
designing successful open-type cast iron heaters. 
Advise age, experience, education and com- 
pensation desired. Box 97, PowEr. 

WANTED—An engineer experienced in 
sign and application of electric controlling 
devices for industrial installations. Must thor- 
oughly understand latest commercial systems 
and apparatus. No application will be given 
consideration except from engineers of estab- 
lished reputation and experience. In _ reply, 
give references, experience and salary expected. 
Box 8, PowErR. 

A COMPANY in Dallas, Texas, operating 
a good. foundry and machine shop wishing to 
engage in manufacture of gas and gasolene 
engines, gas producers and possibly automobiles, 
desire to procure the service of a thorough, 
competent, reliable and experienced man, 
capable of designing and manufacturing this 
line successfully. A fine opportunity for the 
right man. Address W. S. Myers, Dallas, 
Texas, care Olive & Myers Mfg. Co. 


Situations Wanted 


Advertisements under this head are 
for 25 cents per line. 
a line. 

WANTED—Position as engineer in electric 
or manufacturing plant. Experienced with 
Corliss and automatic engines, fire and water- 
tube boilers. Box 12, Powmr. 


DESIGNER AND CHECKER, at present 
employed, technical graduate, specialty: centri- 
fugal and reciprocating pumps and pumping 
engines, wishes other position. Box 15, Power. 
_ ASSOCIATE MEMBER A. S. M. E., consult- 
ing engineer, having completed recent investi- 
gation and report leading to impdértant economy 
of fuel in large factory plant, is open for similar 
engagement. Eight years of practice in reduc- 
ing the power and heating expense in factories. 
Box 13, POWER. 


AN EXECUTIVE POSITION by a techni- 
cal publicist with engineering education and 
training, reputation and good address. Ex- 
perience includes responsible positions in one 
of the large electrical manufacturing companies 
and the U.S. geological survey, and independent 
work. Box 16, PowrEr. 

FIRST-CLASS ENGINEER, young man at 
present having charge of a.c. plant, equipped 
with both Corliss and automatic engines, desires 
change. Experienced with a.c. and d.c. gen- 
erators, all kinds of engines, boilers, air com- 
pressors, pumps, indicator tests, etc., I. C. S. grad- 
uate. First-class references covering six years’ 
experience as engineer in large plants. ‘En- 
gineer,’”’ 398 Main Street, Oneonta, N. Y. 

POSITION WANTED the year round as 
assistant engineer in 50 or 75-ton ice-making 
plant. Fifteen years’ experience as engineer in 
charge of ice-making plants. Graduate of M. E.and 
R. E. courses of I. C.S. Have charge at present 
of 15-ton compression machine. Am _ not 
employed by the year and desire a change. 
Can come immediately. Age 30; married. 
Box 14, Power. 


de- 


( inserted 
About six words make 


Miscellaneous 


Advertisements under this 
for 25 cents per line. 
a line. 

PATENTS secured. C. L. Parker, Solicitor 
of Patents, 4 McGill Bldg., Washington, D. C. 

WANTED—About a 200-horsepower internal 
furnace boiler for 160 pounds steam pressure. 
Address, The Cedar Point Resort Co., Sandusky, 


inserted 
words make 


head are 
About six 


ANY FIRM or engineer in charge of a steam 
plant that is troubled with scale in the boilers 
can get absolutely free, the best indicator and 
reducing wheel made, with velvet-lined mahogany 
case. For particulars address Great Lakes 
Chemical Works, Manitowoc, Wis. 

WANTED—One direct-connected 250 volt 
or three wire current generating outfit of from 
200 to 300 kilowatt capacity. Address, The 
Cedar Point Resort Co., Sandusky, O. 


For Sale 


this head are 
About six words 


Advertisements 
for 25 cents per 
a line. 

_ 150 HORSEPOWER tandein compound Cor- 
liss engine in good order; 16-foot wheel; 24-inc! 
face. F. W. Iredell, 11 Broadway, New York. 

FOR SALE—20x48 Wheelock engine and 
two 72”x18’ high pressure tubular boilers in 
good condition cheap. Address ‘Engineer,’ 
Box 2, Station A, Cincinnati, Ohio. 

FOR SALE—250-horsepower Lane & Bodle) 
Corliss engine, 18x42 cylinder; engine too smail 
for our work and will be replaced soon with 


under 
line. 


inserted 
make 
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Materials 


Piping, Fittings 
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Lines 


House Installations; 


a Discussion of the Most Suitable Material for Each Purpose 





BY 


Until the advent of comparatively high 
steam pressures, pipe lines were put tu- 
gether with wrought-iron pipe, cast-iron 
The vaives 
were iron body, of the globe or gate ype, 
with babbitt or bronze seats. “Making-up” 
joints were unions or flange unicns; the 
gaskets in the latter being of ruvber or 
similar composition. 


fittings and screwed joints. 


PIPES 
Probably 
present 


most of the piping of the 
confo-ms approximately to 


these specilications. 


day 
Such modifications as 
the nature of the fluid 
conveyed and its pressure and tempera- 
ture. What 
“welded” pipe is still in sommon use, al- 


arise from 


exist 
is known as “wrought” or 


though brass, copper, cast-iron and block- 
tin pipes are uscd for special purposes, 
Whai 
is usually called “wrought-iron” pipe is 
mild steel: 


as well as various built-up pipes. 


very little geni‘ne wrought 
iron being used. Wrought pipe is graded 


' 
“3 “yt a, 
3 rd 0.24 
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wer, N.Y. 
FIG. I. WROUGHT-IRON ONE-HALF-INCH PIPE 
as “merchant,” “full weight” or “stand- 
ard,” “extra-strong” and “double extra- 


strong.” The thicknesses and weights in- 
crease progressively and are tabulated in 
most “Merchant” pipe 
may vary as much as 8 per cent. from the 


itters catalogs. 
standard thickness for “full-weight” pipe. 
The variation in weight, with the other 
grades, should not exceed 3 per cent. from 
their respective standards. 

Pipes up to 12 inches in size are desig- 
nated by the nominal 


those above 12 inches are specified by their 


inside diameters; 
tual outside diameters. There is no es- 
tablished grading for these larger pipes. 
lor ordinary service, they are made % 
inch thick; for heavy service, the 14- and 
15-inch sizes are 9/16 inch thick; the 16-, 
20- and 22-inch inch thick; 
the 24-inch pipe is 11/16 inch thick. 
pipes larger than 
s of 


are 54 
\1] 12 inches, and all 
and double extra- 
pipe. are furnished, unless other- 
with without 
or couplings. sizes of 


extra-strong 


ends, 
Smaller 


ordered, plain 


WILLIAM 


D. 


merchant or full-weight pipe are threaded 
and coupled. All pipe larger than 1!'4 
inch is The 
thickness and weight of the various grades 


lap-welded. changes in 
are made by varying the inside diameter 
only. The outside diameter remains con- 
stant, so that any grade of pipe may he 
threaded into any grade of fitting, flange, 
(See Fig. ‘3 
pressures, most oil and 


coupling or valve. 


lor low steam 


gas lines, and for minor purposes gen 
erally, merchant pipe is suitable. lor 
compressed-air lines and steam lines 


carrying not over 100 pounds pressure, 


the full-weight pipe should be employed. 
For high-pressure steam lines having 
joints, 


ut 


riveted 


threaded or 
pipe 


extra-strong 


should be used: if a flared-over 
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FIG. 2. FLARED-OVER PIPE JOINT 














FIG. 3. GALVANIZED SPIRAL-RIVETED PIPE 


flange (Fig. 2) or a welded flange is 
adopted, the full-weight pipe is entirely 
satisfactory at all) reasonable pressures. 
Wrought pipe should never be used for 
either hot or coid water. 


directly to boilers or 


Pipes connecting 
other 
points where there is risk of corrosion or 


located at 


extreme strain should be always extra- 


strong. Where there is dampness on the 
outside of such lines. wrought pipe should 
not be used. The double extra-strong pipe 
is used on hydraulic lines carrying up to 
4000 pounds pressure. Above this 
sure, tubing should he 


emploved. In some cases, the use of seam- 


pres- 
seamless-drawn 


less tubes is preferable even at much lower 
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ENNIS 


pressures. No wrought pipe should ever 
be buried in the soil. No pipe lighter 
than “full-weight” should ever be 
for bent work. 


used 
Specially soft material 
is necessary in pipe for this purpose or 
for flared-over joints. 

“Galvanized-iron” pipe is ordinary 
wrought pipe having received a galvaniz- 


ing coating. The grades are the same as 


those for wrought pipe, although the 
double extra-strong is seldom made. Gal- 
vanized pipe may be used for cold water 
on lines of comparatively small size. The 


merchant or full-weight grade is sufficient- 
When used 


extra-strong 


ly heavy for most purposes. 
on boiler-blowoff lines, the 
grade is specified. 
Brass pipe for important work should 
he of “iron-pipe size,” not the thin tubing 
and ornamentation. 
It should be threaded to the wrought-iron 
pipe standard. It is used for small lines 
carrying hot water at all usual pressures. 
Galvanized spiral-riveted pipe (Iti. 3) 


used for hand rails 


is riveted up of thin: sheets of galvanized 
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Bell and Spigot Flanged 
Power, N.Y. 
FIG, 4. TWO STYLES OF CAST-IRON PIPE ENDS 
iron, with galvanized rivets forming a 


helical sam. The gage of metal to be em 
ployed should be specified for each diam- 
eter used. It is commonly employed for 


exhaust lines, beyond the back-pressure 


or automatic relief valve. 


Table 1 gives 
the commercial gages and weights. The 
“standard gage” is the one used for the 


purposes mentioned 

Cast-iron pipe is made in a great variety 
The various 
for 
“Full-weight” 


of thicknesses and weights.* 
tabulate the 
various pressures or heads. 


manufacturers grades 
or “standard-weight” cast-iron pipe should 
the 
adopted for 230-foot head 


be understood as grade ordinarily 
“Textra-heavy 


should 


for 


or “extra-strone™” cast-iron pipe 


conform to standard dimensions 250 


pounds pressure toth grades are listed 
in Table 2. Cast-iron pipe is seldom used 


*The ordinary “hell-and-snigot” lead-calked, 


east-iron nine js used ordinarily for under 
ground water pipes only. In power-nplant 


work, flanged-end pipe is used. 
both forms 


Fig. 4 shows 
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up from 









temperature. 


for steam work. 


sheets. 


It is suitable for cold 
water on the lines of comparatively large 
size—4-inch and above—and is often used 
for hot water, in these sizes, on account of 
the high cost of brass pipe. 
weight is suitable for working pressures 
not exceeding 75 pounds, and the extra- 
strong for the higher pressures, including 
boiler-blowoff lines. 

Copper pipe may be seamless drawn (up 
to 8 inches diameter), or may be brazed 
It is less used than for- 
merly, since the ductility and flexibility 
of copper are found to be impaired by high 
It is still generally employed 


The standard 











TABLE 





1. USUAL WEIGHTS OF SPIRAL- 
RIVETED GALVANIZED PIPE. 








Double 
Extra- 
Heavy 
Gage.* 




















Di- 
am- 
eter,| Standard 
Inch. | Gage. 
20 
4 20 
5 20 
6 18 
a 18 
8 18 
9 18 
10 16 
11 16 
13 16 
13 16-14f 
14 14 
5 14 
16 14 
18 14 
20 14 
22 12 
24 12 
26 12 
28 10 
30 10 
32 10 
36 10 
40 10 


Approxi- 
mate 
Weight per 
Foot (full 
lengths, in-| Extra- 
cluding Heavy 
flanges).* | Gage.* 
2.2! § 
3.00 18 
4.00 18 
5.00 16 
6.00 16 
7.00 16 
8.00 16 
11.00 14 
12.00 14 
14.00 14 
15.00 14 
20.00 12 
22.00 12 
24.00 12 
29.00 12 
34.00 12 
40.00 10 
50.00 10 
58.00 10 
72.00 8 
79.00 & 
85.00 8 
94.00 8 
106.00 8 


















*American Spiral Pipe 
tAbendroth & Root Manufacturing Company. 


Works. 
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OF CAST-IRON PIPE. 


WEIGHTS AND DIMENSIONS 































































Class (I) 230-ft. Class (C) 250-Ib. 
Head.* Pressure.t 
; Weight 
Pipe per 
Size, Thick- | Weight | Thick- | Length 
Inches. ness. {per Foot.) ness. (12 ft.). 
3 0.43 14.5 a ere 
t 0.46 20.1 0.36 215 
5. 0.49 26.4 SO Gea 
6 0.52 33.3 0.42 350 
7 0.56 41.5 eee aieers 
8 0.59 49.7 0.48 530 
9 0.62 58.5 er oan 
10 0.65 67.9 0.53 720 
12 0.71 88.5 0.57 910 
14 O.t7¢ 111.5 0.61 1,150 
15 0.80 123.9 eee Aipae 
16 0.84 138.7 0.65 1,390 
18 0.90 166.7 0.69 1,660 
20 0.96 197.3 0.72 1,920 
22 1.02 230.2 on ae 
24 1.08 265.5 0.80 2,550 
30 1.28 392.5 0.91 3,600 
36 1.46 536.1 1.02 4,840 
40 1.59 648 .2 an, eee 
42 1.65 705.9 1.13 6,270 
48 1.8 898.9 1.25 7,920 
*R. D. Wood & Co. 
tNew England Water Works Association. 


This list was adopted for bell-and-spigot ends, 
but it is satisfactory for flanged pipe as well. 





















in marine work on account of the sharp 
bends which may be made. There are few 
stationary applications in which copper is 
now used. Block-tin pipes are employed 
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to convey liquids subject to contamination, 
like milk. 


Pyre FItT1INGs 


Pipe fittings are made of cast iron, 
malleable iron, cast steel, brass or forged 
steel. They are graded as “light-weight,” 
“standard - weight,” “medium - heavy,” 
“extra-heavy” and “special.” The first, 
third and fifth of these grades are not 
made by many manufacturers. Fittings 
are also classed as “standard” and “long- 
turn,” according to the radius of curva- 
ture. (See Fig. 5.) Galvanized cast-iron 
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STANDARD 










Hydraulic Fil 


FIG. 6. 


fittings are of course obtainable. Special 
grades of cast iron; known as “gun iron” 
or “semi-steel,” are sometimes used. 
Comparing soft steel, wrought iron, mal- 
leable iron and cast iron with one another, 
we find the percentage of metallic iron to 
decrease steadily, and the proportions of 
silicon, phosphorus, sulphur and man- 
ganese to increase. Soft steel and wrought 
iron contain very little carbon, while 
malleable iron or cast iron contains usual- 
ly over 3 per cent. This exists in two 
forms; (1) in chemical combination, and 
(2) by itself, or as “graphite” carbon. The 
combined carbon in malleable iron is very 


AND LONG-TURN 
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low. “Semi-steel” is made of a mixture 
of about 60 per cent. cast iron and 40 
per cent. steel scrap. This gives a homo- 
geneous casting, with a tensile strength of 
above 30,000 pounds. Gun iron is cast 
iron running low in silicon and _ phos- 
phorus, and having comparatively less of 
its carbon in the graphite state than has 
ordinary iron. This gives a strong close- 
grained iron with a tensile strength easily 
above 30,000 pounds. Both gun iron and 
semi-steel have been quite widely used 
for high pressures and superheat, but with- 
out general satisfaction.* 
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FITTINGS 














Hydraulic Tee Power, N.Y. 


HIGH-PRESSURE FORGED FITTINGS 


Malleable-iron fittings have been popular 
for small work, but are now being intro- 
duced in sizes up to 12 inches. Malleable 
iron is softer and less brittle than cast 
iron, and stands a transverse strain much 
better. The bursting strength of malleable- 
iron fittings is much higher than that of 
those made of cast iron. Tests have shown 
that the usual factor of safety in malle- 
able-fitting installations, pressure alone 





*While cast iron is ordinarily unaffected 
by temperatures below 1300 degrees Fahren- 
heit, the rapid fluctuations of temperature 
and the action of liquid particles appear to 
lead to its deterioration in service on super- 
heated steam. 
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onsidered, is often 20 0 30 or even more. 
Fittings seldom fail, however, because of 
the internal pressure applied; and they 
need to be amply strong to withstand the 
uncertain and enormous strains due to 
vibration, expansion, etc. 

For high steam pressures and superheat, 
fittings (including flanges) should be of 
sound, annealed cast steel, extra-heavy, 
long-turn. For high pressures without 
superheat, gun-iron or semi-steel, extra- 
heavy, long-turn fittings should be em- 
ployed. For pressures of from 50 to 125 
pounds, extra-heavy long-turn cast-iron 
is suitable. Standard-weight cast iron may 
be used on low-pressure steam lines, and 
on air lines. The long-turn fitting is to 
be preferred in these cases. Cast-iron 
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ANGLE GATE VALVE 








FIG. 7. 
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Power, N.Y. 

Fic. 8, GLOBE VALVE; SHOWING LODGMENT 
OF WATER IN PIPE 








Standard-weight long-turn fittings should 
be employed for cold water at pressures 
below 75 pounds, and extra-heavy fittings 
of the same class for higher pressures. 
In the smaller “screwed-joint” sizes, gal- 
vanized-iron fittings may be adopted for 
cold water. For hot water, the smaller- 
sized fittings should be long-turn brass, 
ind the larger may be long-turn cast iron. 
tandard-weight material will answer for 
ressures below 75 pounds. Boiler-blow- 

lines should have extra-heavy long- 
‘n_ cast-iron or galvanized-iron fittings. 


AS 


- 6 38 th 
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The best fitting for high-pressure hydraulic 
work is one made of a solid steel forging. 
The larger sizes may be made of sound, 
annealed cast steel. The weights should 
be special, to suit the pressure carried. 
Forged fittings are regularly made in the 
smaller sizes, for pressures up to 5000 
pounds (Fig. 6). “Light-weight” fittings 
are to be used, if at all, only on free-ex- 
haust lines. The “medium-heavy” fittings 
cost very little less than “extra-heavy.” 
Gaskets for high-temperature pipe lines 
are best made of a thin, narrow strip of 
soft steel. Corrugated copper gaskets may 
be used for high pressures, without super- 
heat. Special asbestos or other gaskets 
of compressed organic matters are also 
advocated for these conditions. For low- 
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VALVES 

Valves may be of the globe or gate 
type, the globe occurring in both the 
straight and angle forms. (Angle gate 
valves are sometimes made; the gate is 
the same as an ordinary gate, but the body 
is a combined valve body and elbow, as 
in Fig. 7). The gate valve gives an 
ample straight passage, with little fric- 
tion; the globe valve is more readily kept 
tight. The gate valve can generally be 
placed in any location; the globe valve 






































































FIG, 9. OUTSIDE-SCREW AND YOKE WEDGE GATE VALVE, WITH BYPASS 


o 
pressure steam, rubber-composition gas- 


kets are satisfactory. There are very few 
gaskets that give satisfaction on air lines. 
Most of these are patented or proprietary 
compositions. Some form of rubber is 
generally used for cold water, but the 
corrugated-copper gasket is best if the 
pressure is high: and should always be 
used for hot water. For high-pressure 
hydraulic lines the ground joint is some- 
times the only satisfactory joint; but 
leather or fiber gaskets or very narrow 
soft-metal gaskets are often used. 


must be located to suit the general piping 
system. The globe valve is seldom used 
on water piping. The effect of locating a 
globe valve on a horizontal steam pipe is 
indicated in Fig. 8. Gate valves are made 
in two styles: With the double flat gate 
(Fig. 11) and 
with a double-faced wedge gate (Figs. 9 
and 10). The latter type is more generally 
used in power plants. Valve bodies are 
usually of bronze or of some grade of 
cast iron or steel. From the standpoint of 
cost, bronze valves are usually applicable 


having a wedge between 
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only in small sizes. Globe valves are 
made with either screwed (Fig. 12) or 
yoke (Fig. 13) tops; the latter being found 
usually only in the larger sizes. Gate 
valves are made either with an “inside 
screw,” the gate rising on the screw in- 


mn 
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FIG, II, DOUBLE GATE VALVE 

side the hody; as in Fig. 10, or with “out- 
side screw and yoke,” in which the gate 
rises with the screw, and the screw itself 
threads through a nut at the top of the 
yoke. The yoke type of valve is more 
expensive, but is better (see Fig. 9). A 
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glance will indicate whether a valve of this 
type is open or closed; and there is no 
danger of wearing out 
and thus rendering the valve inoperative 
at some critical moment. Valves are made 
of various weights, corresponding with 


an inside thread 


m 





( CD 














INSIDE-SCREW WEDGE GATE VALVE, 


WITH PYPASS 


those of fittings. There are only two stand- 
ards for flange drilling, however. 

For superheated steam, gate valves give 
much trouble. All valves on this class 
of work should have bodies of bronze or 
ef sound, annealed cast steel, extra-heavy, 
ribbed, with bypasses if larger than 5-inch. 
Soft-steel seats give good service; spindles 
and seats of nickel steel, nickel and man- 
ganese bronze are also used. 

For ordinary high pressures, bronze or 
extra-heavy ribbed-body cast-iron valves, 
with bronze spindles and seats, and in 


other respects like those used for super- 
heat, are satisfactory. 
For 


medium pressures (50 to 125 
pounds), the ribbing may be omitted, and 
bypasses are unnecessary in sizes below 


8-inch. Tor low-pressure steam lines, or 


Power, N.Y. 


FIG. I4. HYDRAULIC STOP VALVE 


dinary standard-weight valves of the same 


description will be used. Bypasses are 


seldom necessary in sizes below 12-inch, 
for such” service. A “medium-weight” 
valve is sometimes used on vacuum lines 


on account of its greater stiffness. For 
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compressed-air lines, valves will have cast- 
iron or bronze bodies, bronze spindles and 
seats, and will be of medium or extra- 
heavy grade. Bypasses are usually neces- 
sary on sizes above 8-inch. 

For cold water at low pressure, valves 
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I2, SCREW-TOP GLOBE VALVE 


eats + 


FIG, 
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Power, .1 
FIG, 13. YOKRE-TOL GLOBE VALVE 


should be. standard-weight cast-iron 

bronze, with bronze spindles and babbitt 
seats. Sizes above 10-inch usually hi: 
bypasses. High-pressure cold water 


quires and bypass 


For hot water 


extra-heavy bodies 


down to about 6-inch size. 
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the preceding specifications apply, except- 
eg that bronze seats are commonly used. 
Kor boiler-blowoff connections, ordinary 
elobe or gate valves are seldom employed. 
specially designed blowoff 
valve should be installed, or in lieu there- 
of, the asbestos-packed cock. Valves for 
hydraulic work are always special and sat- 
isfactory valves are obtainable from a very 
few manufacturers only. One form of 
hydraulic valve is shown in Fig. 14. 


Some good 





Erecting an Engine 


By F. Wircanp 

With the engine bed leveled and the 
shaft and crosshead in position, the cyl- 
inder may be put in place. First clean the 
face of the cylinder and bed carefully, 
countersink the stud holes in the bed to 


—— O 


Power, NY. 
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FIG. I 


remove any burs that may rise around 
the studs, make sure that the studs are 
threaded far enough to clamp tightly and 
measure the bore of the bed and boss of 
the evlinder carefully, as it sometimes 
happens that they fit teo tightly and pre- 
vent the cylinder from pulling up face 
to face. The cylinder can now be put in 
place, leveled and pulled up tightly by 
going over the studs two or three times. 
After removing the cylinder head and 
piston a line stretched through 
the center of the engine. A good thin 
fishing line, preferably silk, is about the 
best material for this purpose. 


can be 


Measure 
its thickness by making eight or ten close 
If, for instance, ten 
turns take 5/16-inch space on the pencil, 
the single line will then be 1/32 inch in 
diameter, which is about the right thick- 


ness. 


turns on a pencil. 


shown in 
Fig. 1, slip it over one of the head studs 
and clamp it tight with the nut. Provide 
a crank-end support for the line outside 
of the crank disks and a trifle below the 
centerline of the shaft by clamping any 
suitable the 
foundation or by raising a stand from the 
floor. 


Shape a piece of wood as 


rigging on main-bearing 
Remove the crosshead pin, or the 
whole crosshead if the pin is stationary, 
and turn the crank pin below the center- 
linc. Tie a flat peg to the end of the line 
to engage the slot of the head-end sup- 
port, run the line to the crank end, pull 
all the line can stand and holding it near 
the center of the crank pin make several 
turns around the crank-end support, which 
Then secure the line by 
tying or weighting it. 

Make two tram sticks, one for the guide 
and one for the cylinder, 1/64 inch shorter 
than the radius of each to allow for one- 


should be round. 
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half the thickness of the line. Shape a 
piece of wood to pencil size and drive a 
pin into each end. Set the line about 
center at the head end by using the cyl- 
inder tram stick and about central to the 
crank pin and disk at the crank end, and 
then begin to set it carefully to the guide, 
shifting the peg at the head end, raising 
the line at the crank end by shoving 
papers or a slant piece of wood under it 
and shifting the first turn sideways until 
the line is central and exactly parallel to 
the bore of the guide. Always take hold 
of the tram near the bore so that 
the slightest the line may be 
felt. Never allow the pin to strike the 
line full, but drive in the pin until it just 
barely touches and an accurate job will 
be possible. Where the bore of the guide 
is a little larger at the crank end, it is nec- 


stick 


touch on 


essary to make two tram sticks of slightly 
different lengths, or to use paper under 
the tram stick at the larger end. 

Now take the cylinder tram stick and 
find out if the line is central and, above 
all, parallel to the cylinder walls. In 
most cases it is not. 
at the first glance. 
boring-mill table, 


This seems strange 

A bed is placed on the 
squared up to the hous- 
ing of the main bearing, clamped down 
securely, and the guide, cylinder seat and 
counterbore machined in one setting. The 
evlinder is bored and faced in the same 
manner, and still when both are bolted to- 
gether the cylinder is out of parallel nine 
cases in ten and often out of center. To 
machine work for aline- 
ment is therefore a risky proposition, and 
a careful builder will not take 
chances. A good machine tool, when care- 


rely on alone 


such 


C 





A 
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FIG. 2 


fully operated, might turn out a number 
of true beds or cylinders in succession, 
but to rely on = such for 
hundreds of pieces is unsafe. Besides 
some bolt may become loose and if it is 
not noticed something will be out of line. 
If it is pulled up hard at the time it might 
produce an equally bad effect the other 
way. When such are not 
noticed on the erecting floor, they will 
tend to cause no end of trouble and ex- 
pense to all concerned. 


performance 


deviations 
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tn 


To get a cylinder parallel to the guide 
is comparatively easy 
In Fig. 2 let circle C represent the posi- 
tion of the cylinder bore close to the bed 
and circle H its position at the head end, 


and inexpensive. 


which is, for example, 0.018 inch, or six 
thicknesses of writing paper low, and 0.012 


inch, or four papers out to the right, 
when measured to the line at the head- 
end counterbore. Now find two points 


in the same circle which are equidistant 
from the line, viz., the points NV, NV, and 
at right angles to these are the points 4, B 
of greater deviation from the line. From 
these points make two straight chalk lines 
from the head- to crank-end counterbore 
inside of the cylinder and outside on the 
crank-end cylinder head (false head), and 
on the bed. 

Now tram at the head-end counterbore 
at A, and suppose it takes eight papers 
under the tram stick to touch the line and 
two papers at 4 on the crank-end counter- 
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the distance between the 


counterbores is, 


bore 


two 
the 
one 
inch to 
counterbore or 


say, I8 inches and 


deviation from parallel six 
paper to every 3 inches, or 
the inch. The bed 
inder seat are 15 inches in diameter, so 
that 0.015 inch has to be taken off the bed 
or the front cylinder head at B to make 
the cylinder parallel. 
right 


papers, 
0.001 


cyl- 


An experienced man 
with this, 
safer to make up the required thickness 


can go ahead but it is 

Loosen 
the cylinder and pack the sheet between 
the cylinder and bed at point 4. After 
tightening up reset the line to the guide 
and try the cylinder again with the tram 
stick. 
perhaps shifting of the packing to get the 
cylinder right to the line. When it is 
exactly parallel, mark the spot at which 


with liner sheets or brush copper. 


It might take some changing and 


the packing was placed, take off the cyl- 
inder and mark the point diametrically 
opposite. Where a false head is used, it 
can be clamped to the table of a vertical 
boring mill in such a way that the tool 
will clear point B, or the point of packing, 
by 0.015 inch when it begins to cut at the 
The points N N 
this 


marked point. should 


clear about 0.007 inch, and can be 


measured with feeler blades, Fig. 3, which 
a builder, erecting man or engineer should 
have. A thin cut will then finish the job. 

If the bed has to be trued off, set a 
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depth gage or a combination square to 
the depth of the counterbore at point A 
and scrape or file a spot deep enough so 
that the packing or the o0.015-inch blade 
of the feeler will clear under it. Make 
two more spots at N N on the 0.007 
blade and work the whole surface down 
to them, using a straight-edge or suitable 
plate to keep it straight. If the job has 
been done carefully the cylinder must 
come parallel when tried again. 

If the cylinder should be off center, the 
amount and place should be noted so that 
the crosshead can be set or scraped ac- 
cordingly. This should not amount to more 
than 1/64 inch and hardly ever will. The 
packing box has to be looked over while 
the line is in the cylinder, as the bottom 
of it must measure equally from the cyl- 
inder walls; that is, not central to the line 
under all circumstances, but central to the 
cylinder bore. 


ALINEMENT OF CROSSHEAD 

The blade of a large try-square should 
now be placed against the face of the 
crosshead hub, the inside edge of the butt 
running parallel to the line to see if the 
cresshead is in line horizontally. The 
bottom shoe will have to be scraped to 
suit the line, then the top shoe brought 
up and fitted accordingly. The line must 
also be trammed to the inside faces of the 
crosshead, as they must be parallel to it 
in order to avoid trouble when fitting the 
connecting rod. It is not a serious mat- 
ter if the line is not more than 1/64 inch 
off center, but it should be noted and the 
wristpin brasses filed on the close side 
only when they are being fitted to bring 
the rod as central as possible. 


ALINEMENT OF SHAFT 

Next comes the alinement of the shaft. 
The object of this operation is to get the 
path of the crank pin parallel to the line. 
Some erecting men caliper the shaft par- 
allel to the housing of the main bearing, 
or run a straight-edge across the cylinder 
seat of the bed or the head end of the 
cylinder and tram parallel to that, but 
they rely in, both cases on the machine 
work, and that is not safe; in fact the 
erecting man has the duty of checking up 
that work. Turn the shaft until the crank 
pin, which should be under the line, is 
close to it at the crank end, and measure 
to the line from the crank-pin shoulder 
and washer. Keep the calipers set, turn 
under to the head end and note if the 
crank pin is in the same position relative 
to the line. It is not necessary for the line 
to pass exactly through the center of the 
pin. A deviation of 1/64 inch to the foot 
of connecting-rod length will not hurt, 
but the path of the pin must be parallel 
to the line. 

The main bearings have to be scraped 
to throw the shaft at right angles to the 
line. This does not take much time with 
side-crank shafts, as only one bearing can 
be shifted to suit, but it is sometimes a 
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hard job with center-crank shafts, as the 
distance from ,outside to outside of the 
bearings is considerably more than the 
throw of the crank. In doing this the 
proper bearing of the shaft on the lining 
must be watched, and after the shaft is in 
line the bearing should be perfect through 
the whole length and two-thirds of the 
circumference of each part. It is some- 
times necessary to take out the bottom 
liner or quarter block to scrape it and 
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allow fer the changed position of the shaft, 
especially where the bottom quarter is not 
free to follow the take-up of the shaft. 
The cap piece in four-part bearings should 


“be fitted to a good bearing, and after 


that the cap raised up from 0.004 to 0.096 
inch to allow space for the oil. A cap 
pulled down without this clearance will 
cause the bearing to heat up. 

It is necessary to determine how near 
the line passes to the center of the shaft, 
and any deviation over 1/16 inch should 
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be corrected. If the center of the sh 
is below the line, it will increase the tray -| 
of the crank pin from center to cent 
on the upper stroke and decrease it acco 
ingly on the under stroke, the differe: 
being about one-fourth of the amount tie 
center is low. This is liable to cre:ie 
trouble in setting the valves, besides i:- 
creasing and reversing the pressure on 
the guides, and perhaps decreasing the 
effective power of the engine. 

After the bearings have been fitted up 
snugly, the shaft should be turned over 
one full revolution and the places noted 
where it turns hard. A perfectly round 
shaft will turn with even friction and in- 
creased friction at places is a sign that 
the shaft is out of round in its bearings. 
The high points should be marked on the 
take-up quarters and the shaft taken out 
and calipered. If it is out more than 0.002 
inch, or two tissue papers, it becomes nec- 
essary to have the shaft taken to a lathe 
and carefully skinned or ground over. 
Sometimes the hard turning is caused by 
binding sideways, and it is well to examine 
carefully the disk and collar, for it 
is one of the meanest features about an 
engine to have the shaft cutting sideways. 

With an adjustable guide or a regular 
locomotive guide the line can be set to 
the cylinder and the guide adjusted to 
that, but the position of the line relative 
to the shaft should be considered, as it 
becomes advisable sometimes to adjust 
both cylinder and guide to get the most 
suitable position of the line relative to 
the shaft. A good surface gage takes the 
place of the tram stick on a flat guide. 
Another style of guide which offers a 
problem of its own is the bored guide with 
flat.caps or bars, Fig. 4. It is necessary 
to know the exact radius of the bore in 
order to locate the line in the center of 
it. It is unsafe to center the crosshead, 
and the radius given by the drawing, if 
it is at hand, is not always strictly adhered 
to. One way is to measure the width and 
depth of the guide, in other words, the 
chord and hight of the are forming it, and 
use the geometrical formula to find the 
radius. 

Practical men as a rule do not like for- 
mulas, and they are not always available 
The following method may 
therefore be used: 


on the spot. 


Draw line 4 B, Fig. 5, as long as the 
exact width of the guide and erect a per- 
pendicular through its center. Mark off 
the measured depth of the guide from C 
to D and draw a perpendicular through 
the center of BD, which will cut the first 
perpendicular at O, the center of the bore. 
Distance D O equals the radius and is 1/64 
inch more than the length of the tram 
stick. If the stick touches the line hard 
when tramming from points 4 and B and 
is loose from point D, shorten it a little. 
If it touches D hard and is loose from 4 
and B, lengthen it until with the proper 
setting of the line all three points touch 
alike. 
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ampling and Analyzing of Coa 


The Method Used by the United States Geological Survey Which 
Involves a Determination of Everything That Affccts Heat Value 





This subject, even although it is of a 
chemical nature, is of interest to me- 
chanical engineers in general and to all 
those who have the responsibility of pur- 
chasing coal and of obtaining the best re- 
sults from its use. During the last two 
years much has been written concerning 
the purchasing of coal on a heat-unit basis, 
in regard to fair and usable specifications 
for the purchase of coal on such a basis, 
and in regard to the actual results that 
have accompanied this procedure. How- 
ever, but little has been presented in re- 
gard to the methods which must be em- 
ployed properly to sample a carload, train- 
load or cargo of coal that has been pur- 
chased under such specification, and con- 
cerning the necessary steps to test these 
samples after they have been obtained, 
and get a representative analysis of the 
coal that has been delivered. It is pur- 
posed to present briefly the method used 
in sampling and testing by the technologic 
branch of the United States Geological 
Survey. 


Tue SAMPLING OF COAL 


As a preliminary to this question of 
sampling we quote below a section of a 
specification prepared by J. E. Woodwell, 
formerly of the Treasury Department, and 
contained in an engineering paper by him 
entitled, “The Purchase of Coal Under 
Specification :” 

“Four or more large scoops of coal 
shall be taken from each carload as it is 
being unloaded, so as to get a fairly equal 
proportion of fine and lump coal. These 
samples will be placed at once in a tight- 
covered barrel in a cool place. 

“At the end of each month the con- 
tents of the barrel will be dumped on a 
clean floor, the lumps reduced to about 
the size of a walnut and thoroughly mixed 
and quartered. This mixing and quarter- 
ing will be continued until the final quarter 
can be contained in a 2-pound galvanized- 
iron can sealed with insulating tape. Cans 
will be labeled for identification and one 
of them sent to the chemist for analysis. 
The others will be kept by the depart- 


ment for thirty days after the chemist’s 
Teport. 


‘he chemist will analyze the samples 
Sent him and deliver to the water engi- 
heer a written and signed report of the 
results of his analysis.” 

1e general method of securing carload 
samples of coal as now practised. by the 
technologie branch of the Survey is to 
secure portions of the coal as it is being 
unloaded, so that the sample secured 


represents the coal in the car from top 
to bottom. In securing this sample the 
inspector is careful to secure lump and 
fine coal in proportion as nearly as pos- 
sible as exists in the car. The method 
of securing samples varies largely because 
of the facilities for unloading. When a 
bottom-dump type of car is used, and it is 
possible to do so, the sample is secured 
from time to time as it flows from the 
gates. If the car is unloaded by a _ hoist 
bucket, the sample is taken from the 
bucket at regular intervals. In cases where 
it. is impossible to secure a_ sample 
from the car after being unloaded, the 
sample is secured from various places on 
top of the car; usually six or nine points 
are selected, which are symmetrically sit- 
uated with respect to the car. In order 
to minimize errors due to the accumula- 
tion of dirt and cinders during transit, 
and also extremes of weather conditions 
which may have existed while the car 
was in transit, the sample is taken at a 
depth of not less than 10 to 12 inches be- 
low the surface. This method is not as 
likely to insure as representative a sample 
of the coal in the car as when a sample 
is secured from the coal as it extends 
from top to bottom, because the coal is 
mixed with more or less extraneous mat- 
ter of different specific gravity than the 
coal, the continued jarring effect of train 
transit tends to segregate the heavier par- 
ticles toward the bottom of the car. 

In sampling single carload lots approxi- 
mately 100 pounds are secured, and this 


/ 


is crushed to a size not exceeding ™% inch 
in diameter, and is then thoroughly mixed, 
after which the coal is quartered, alternate 
quarters being discarded. The coal is 
again mixed and the same procedure fol- 
lowed until the sample is reduced to a 
2-pound quantity. It is then placed in an 
air-tight receptacle, sealed and forwarded 
to the laboratory for analysis. In ship- 
ments of large amounts samples are not 
secured from every car, but from every 
second, third or fourth car, depending 
on the size of the shipment. 

In securing samples of coal loaded on 
board steamships the same procedure is 
followed, and in quantities up to 5000 tons 
the method is to sample every third car. 
In a cargo of several thousand tons the 
number of samples taken varies as the 
amount of the tonnage. The determina- 
tions of the separate samples are aver- 
aged and are taken as representative of 
the carload. 

In taking samples of coal in barges the 
same method applies as in securing 


samples from the tops of carload lots. 
This sample is probably more representa- 
tive, as the coal has not been subjected to 
the jarring effect due to train transit. 
Wherever possible, however, samples are 
taken as the barge is unloaded. The 
number of saic,ies taken depends entirely 
on the amount of coal in the barge. 

In cases of sainpling involving frequent 
and-large tonnages the inspector after he 
has crushed the sample to ™%-inch size, 
passes the same over a 14-inch riffle, which 
divides the sample into two equal parts. 
One of these parts is discarded and the 
remaining one is put through a riffle. 
This procedure continues until the sample 
is reduced to a size suitable to place in 
an air-tight mailing receptacle. The appar- 
atus consists of the riffle or mechanical 
sampler and two buckets. One bucket is 
used to pass the coal through the sampler, 
and the other placed under the sampler 
and catches the portion of the coal which 
is from the calorimeter, ‘n order that there 
may be no errors due to heat radiated 
from the observer's body. 

A known weight of the sample of coal 
to be tested is placed in the bomb in con- 
tact with a very fine fuse wire, preferably 
of platinum. The bomb is then charged 
with pure oxygen gas at a presstire of 
about 20 atmospheres, 300 pounds, and 
is immersed in the known weight of 
water. The water is agitated by a suit- 
able stirring device to maintain a constant 
temperature throughout its entire vol- 
ume. Readings of the thermometer are 
then made at stated intervals of time until 
the variations in temperature are con- 
stant. The charge in the bomb is then 
ignited by means of an electric current 
which heats the fine fuse wire to redness. 

The combustion thus caused is actually 
an explosion and is so intense and_ in- 
stantaneous that the platinum fuse wire 
is melted. The actual time consumed for 
the combustion is only a fraction of a 
second. Thermometer readings are made 
at stated intervals of time until the maxi- 
mum temperature is recorded. Suitable 
corrections are allowed for, and_ then 
knowing the weight of the sample used, 
the weight of the water about the bomb, 
the water equivalent of the bomb and 
the actual rise in temperature, the calor- 
ies, or British thermal units, in the sample 
are calculated. 

Fig. 2 shows two of the bomb calorim- 
eters used by the technologic branch of 
the United States Geological Survey. To 
indicate how these are actually used and 
to supplement the very brief general de- 
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scription of the calorimeter and its use, we 
quote at some length from a professional 
paper of S. S. Voorhees, testing engineer 
of the technologic branch: 

“The apparatus consists of an outer 
jacket containing water, insulated by a 
layer of curled hair held in place by an 
outside leather covering. The water is 
not changed and assumes the temperature 
of the room. Its temperature is read by a 
thermometer graduated to the tenth part 
of a degree Centigrade. The inner vessel 
holds the water surrounding the bomb. It 
is insulated from the outer water jacket 
by a 2-inch air space and a cork and hard- 
rubber stand on the bottom. The tem- 
perature changes due to combustion are 
read by a very accurate thermometer, with 
a range of 12 degrees graduated to the 
hundredth of a degree Centigrade. With a 
small telescope readings are readiiy made to 
a thousandth part of a degree Centigrade. 
The bomb itself is made from a special 
aluminum bronze, heavily plated with gold 
on the inside and nickel-plated on the out- 
side. It contains 3029 grams of aluminum 
bronze, 578 brass, 77 gold, 4.5 platinum, 
6.5 steel, 2.4 insulating material, making 
a total of 4509 grams, and having a water 
equivalent of 478 grams. 

“A small pin is connected with a plat- 
inum plug extending through and insu- 
lated from the bomb by fine asbestos paper. 
The platinum stand which supports the 
crucible in which the fired is 
two parts, insulated from each 
a plate of mica. <A very fine 
wire, 0.004 inch in diameter, is 
ormed into a loop in the crucible and 
widges the insula‘ion in the support. The 
circuit is now complete from this insulated 
hinding post on the jacket through this pin 
to the platinum plug to which the support 
is connected, through the platinum fuse 
wire to bottom of the bomb, and 
finally through the jacket and out. A 
small motor drives the stirring device 
which can be turned in so as to mix the 
water in the outer jacket, as well as in 
the bath about the bomb. 

“The bomb is held in a clamp while 
heing charged with oxygen, and is closed 


coal is 
made in 
other by 
platinum 


the 


with a locknut, which presses down the 
lid on a pure tin gasket. A simple check 
valve (a brass piston which seats a rubber 
from the oxygen 
tank is reduced) prevents any material 
escape of oxygen until the cap is screwed 
down. The oxygen is supplied from a 
cylinder holding too gallons under some 
1200 pounds pressure. Now, to make the 
determination the stirrer is started in the 
outer water jacket and 


washer when pressure 


run 
minutes, with a thermometer inserted to 
determine the temperature of the jacket. 

“A little more than 1 gram of the pul- 
verized coal is weighed and compressed 
into a tablet in the diamond mortar by 
a hand-power screw press. This tablet is 
accurately weighed to o1 milligram 
(0.0001 gram) and placed in contact with 
the platinum fuse wire in the crucible 


for some 15 
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and with the support inserted in the bomb, 
and the bomb is closed and charged with 
oxygen until the gage shows 
about 350 pounds. It is then placed in 
a jacket and immersed in 1500 grams df 
water, cooled to a temperature of about 
5 degrees Centigrade below that of the 
outer jacket, so that the final temperature 
will be within a fraction of a degree of 
the outer jacket. The stirrer is started 
and the temperature readings made at 
half-minute intervals until the change is 


pressure 
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A sampler similar to the foregoing 
used for the quartering or dividing wo 
in the coal-crushing room and laborato: 
By the use of this apparatus the person 
equation is more or less eliminated in 
curing the final sample from the eri 
sample. The essential feature is to pr 
cure a sample that shall be representati 
of the entire lot of coal to which the 1 
sults of the analysis of the sample are io 
be applied. As outlined, the procedure is 
to take a comparatively large sample from 








FIG. I. MUFFLE FURNACES 


constant, usually about 0.01 
minute. 


degree per 


“The circuit is closed by a switch, an 
ammeter reading is taken and the initial 
temperature is The 
are now taken at ™%-minute intervals, and 
the rise in temperature is very rapid. 


recorded. readings 


the end of the first minute the temperature 
is usually within ™% degree of the maxi- 
mum. The readings are continued for 
about eight minutes after firing until the 
temperature changes become constant, 
showing that the maximum temperature 
has been recorded.” 
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DETERMINE ASH IN COAL 


the carloads or cargoes as the case may 
be, eliminating as far as possible all fac- 
tors which will tend to give too rich or too 
lean a sample; then by suitable mixing 
and final sample 
is obtained, which shall be as 
tative of the large sample as the large 
sample is of the entire amount. 

It is necessary that the entire process 
of sampling be carried on as rapidly as 
possible to prevent moisture changes due 
to the effect of exposure to the air. This 
is especially important if the 
bought on an “as received” basis. In 


subdivding a small 


represen- 


coal is 
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most cases there will be a loss in moisture 
in obtaining and preparing a sample for 
analysis which will be in favor of the 
To care for the changes occurring 
in the laboratory the sample as it is re- 


seller. 


ceived is crushed as rapidly as possible so 
A large 
sample of this crushed coal is exposed to 
atmospheric conditions in the laboratory 
until it reaches constant weight. This 
coal is called “air-dried.” On account of 
the difficulty of handling this large sample 
it is the more general practice to take a 


as to pass a '4-inch-mesh sieve. 


FIG. 2. 


CALORIMETERS USED IN 


smaller sample of this crushed coal and 
dry it in an oven at 105 degrees Centi- 
grade to constant weight. 
“dry coal” 


This gives a 
and “total moisture.” 

\nother portion of this coarsely crushed 
sample is sampled down and ground so 
as to pass a 60-mesh sieve. This finely 


ground sample is used for the proximate 
analysis and the determination of heat 
valu From these two moisture deter- 
mit ns the proximate analyses and 
heat values are calculated to the “as re- 


ceive” and “dry coal” basis. 
Another point which should be consid- 
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ered is the change in moisture in the coal 
due to drying after it is mined, in ‘transit, 
storage, and the like. “The 
coal as it is mined contains a normal 


We quote: 
amount of moisture which varies from 
less than 2 per cent. in some of the East- 
ern coals to as high as 30 to 49 per cert. 
in some of the Western lignites. This 
moisture content changes as the coal is 
exposed to the air, in transit, or in storage, 
so the ash, volatile matter, fixed carbon, 
sulphur, and British thermal units are in- 
creased as the coal dries out and dimin- 








OBTAINING HEATING VALUE OF COAL 


ish as the coal takes up moisture. This 
fact is of especial importance to the user 
who desires to know the actual value of 
the coal as it is received. If, however, 
the sample is taken when the shipment is 
weighed any increase in moisture content 
above normal will increase the tonnage to 
exactly compensate for the 
heat value of the coal. 


diminished 
Therefore, 
if the coal is bought and paid for on a 
strictly pro rata heat-unit basis the in- 
creased weight balances the decreased 
3ritish thermal units in the coal as re- 
ceived.” 
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MetuHops oF ANALYSIS 

The coal analysis, as conducted for the 
United States Government in connection 
with the adjustment of price on coal con- 
tracts involves a determination of the 
moisture, ash, volatile matter, sulphur and 
the heating value in British thermal units. 
From this analysis the price paid for the 
coal is adjusted in accordance with the 
price bid. To the average consumer, how- 
ever, a much simpler procedure will un 
doubtedly afford 
This simpler procedure involves merely a 
determination of the ash and heat units, 


adequate protection. 


on which basis a correction can be made 
in adjusting payment. 
will only 


lor this reason we 
consider the methods used at 
the technologic branch for determining 
the percentage of ash and the heating 
value of the coal. 

Turning to the illustrations, Fig. 1 
shows a group of muffle furnaces for de- 
termining the percentage of ash, and Fi 
2 a pair of bomb calorimeters used for 
determining the number of British thermat 
units, or the heating value. 

The percentage of ash or minera. resi- 
due of a sample of coal is obtained b: 
completely igniting or burning all of the 
combustible matter in 
muffle 


small, 
furnaces, the sample being con 


gas-fired 


tained in a desiccating dish; see Fig. 1. 
As used in Government specifications the 
percentage of ash is calculxted to cry coal; 
that is, coal from which al! noisture has 
been driven. The moistu: 
by heating the 
Centigrade for hour in a ventilated 
oven supplied with dry air. 

The direct method of determining the 
heat values of a specimen of coal is based 
on actual measurement of the heat pro- 
duced by combustion. 


is driven off 


samole to 105 degrees 


With apparatus of 
proper design, and with suitable precau- 
tions and corrections, this method gives 
the most accurate results that it is pos- 
sible to attain; in fact, it is used as a 
standard to determine the accuracy of all 
other methods. The instrument used is 
what is known as a bomb calorimeter, a 
metallic vessel or bomb made from a 
high-carbon steel and so designed that it 
can withstand an internal pressure of 300 
atmospheres, or, say, 4500 pounds. The 
inside of this bomb is lined with some 
metal to prevent corrosion from the re 
sulting gases, and is surrounded by a 
known weight of water. The vessel con 
taining this water is insulated by an air 
space, and this air space in turn is sur- 
rounded by a jacket of water which is 
kept at the temperature of the room. The 
outside of the water jacket is insulated by 
a laver of felt, or other suitable insulating 
covering. The temperature measurements 
are made by a special thermometer, which 
is very sensitive and accurately gradiuoted 
to read to the one-hundredth part of a de- 
gree Centigrade. The readings are taken 
by means of a telescope at some distance: 
1.0053 grams of sample were used, and 


the corrected rise in temperature was 
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4.176 degrees. The water used being 1500 
plus 474 grams for the 
equivalent of the bomb, we have 
1974 X 4.176 -- 1.0053 = 8202 
calories, and multiplying these by 
14,764 British thermal units. 
Such is the method used to determine 
the British thermal units in a sample of 
coal. 


grams water 


ins = 


determinations always 


made in duplicate, 


These are 


and are required to 
agree within 4c British thermal units, or 
less than 0.3 of 1 per cent. By this method 
the heat imparted by a given amount of 
coal to a given amount of water is actually 
measured. Thus a British thermal unit 
a real thing, and when one stops 
the of stored energy 
in the coal and notes how much heat it 
yields, he is amazed. Take a single gram 
of coal. When this burns it raises the 
temperature of 8202 grams of water I de- 
gree, or putting it in another way, I 
pound of this coal will raise the tempera- 
ture of 82 pounds of water from the freez- 
ing point to the boiling temperature. Or, 
in still another way, 1 pound of such 
coal will actually develop I horsepower 
for one hour. 


becomes 


to realize amount 


Minimum YEARLY TONNAGE TO WHICH 
SPECIFICATIONS CAN Be APPLIED 
The question is sometimes asked—what 
is the smallest yearly tonnage for which 
it is economical to prepare specifications 
on a heat-unit basis and to take the neces- 
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sary steps to see that such specifications 
are properly carried out? Such minimum 
yearly tonnage is a variable amount and 
depends in part upon the following: The 
rate at which coal is delivered, the facili- 
ties at hand for making heat-value deter- 
minations, and the character of the coals 
which compete in the particular market in 
question. In cases in which the consumer 
has not the facilities at hand for making 
determinations, vut has to depend upon a 
commercial laboratory, the minimum pur- 
chase per annum to which it would be 
economical to apply such specifications is 
probably in the neighborhood of 1000 tons. 





The Kempton Park Pumping 
Station 


By FRANK C. PERKINS 


The accompanying illustrations show 
the interior of the Kempton park (Eng- 
land) pumping station and the English 
vertical triple-expansion engine as con- 
structed at Oakengates by the Lilleshall 
Company, Limited. This waterworks 
plant pumps water for the New River 
company from the staines aqueduct to a 
reservoir at Portis Green near Nuswell 
hill. The metropélitan water board was 
formed for taking over this plant at 
Kempton park, as well as the new pump- 
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ing station at Cricklewood, where the 
are three pumping sets of the 


struction. 


Same co! 


Every twenty-four hours, 15,000,000 g: 
lons of water is raised, 
done in three stages. 
gines 


the work bei 
There are five e 
at the Kempton park plant, the fi 
lift being performed by two engines, o 
of which is held in reserve. The capac 
of each engine is sufficient to raise t 
full quantity of 15,000,000 gallons per day 
against a head of 32 feet from the stain 
aqueduct to ‘the subsiding reservoir. Fri 
this reservoir the water flows by gravity 
into filter beds, and from there three «1 
gines raise the water for the second liit, 
two of which are required for raising the 
amount of water stated every twenty-four 
hours, the total head being 166 feet and 
the capacity of each engine being 7,500,000 
gallons, one of the three engines 
held in reserve. 


being 


The water is raised by the latter engines 
from the filter bed at Kempton park to the 
Cricklewood intercepting reservoir. At 
this point the third lift is accomplished, 
two of the units lifting the 15,000,000 
gallons against a head of 181 feet to a 
service reservoir at Fortis Green, the third 
engine serving as a spare unit. 

The speed of all these engines is 24 
revolutions per minute and the stroke is 
4 feet, the engines of the first lift having 
high-pressure cylinders 13 inches 
eter 


in diam- 
and low-pressure cylinders 32 inches 
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INTERIOR OF KEMPTON PARK PUMPING 
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in diameter, the intermediate cylinders 
measuring 21 inches in diameter. 

Corliss valves and trip gear worked by 
an cecentric on the crank shaft are pro- 
vided on the engines of the second and 
third lift, the crank shafts being built up, 
the shaft for each engine having two parts 
coupled together in one of the webs of 
the intermediate-cylinder crank. These 
engines have a stroke of 4 feet with high- 
pressure cylinders 21 inches in diameter 
and low-pressure cylinders 52 inches in 
diameter, the intermediate cylinders meas- 
uring 34 inches. The shaft bearings are 
12 inches in diameter and 16 inches long. 


FIG. 2. SIDE AND END ELEVATIONS OF ONE OF THE TRIPLE-EXPANSION 


There are two air pumps to each en- 
gine, of the single-acting type, each having 
a 4-foot stroke with a bore of 6% inches 
for the first-lift engine. The main pumps 
of these engines are single-acting, with 
rams of 48-inch stroke and 34 inches in 
diameter. 

For the second- and third-lift engines 
the plungers have the same stroke but 
Measure 24 inches in diameter and are 
coupled to the crosshead by double rods 
of mild steel 5 inches in diameter. The 
flywheels are about 11 feet in diameter, 
the rims measuring 10x12 inches. The 
engin operate at a steam pressure of 
150 j) nds per square inch. 
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Gift to A. I. E. E. Library 


The Western Electric Company has pre- 
sented to the library of the American 
Institute of Electrical Engineers a valu- 
able addition in the shape of a patent- 
specification library. 
the largest accession since the original 
creation of the library by Dr. S. S. 
Wheeler with the Latimer-Clark collec- 
tion. 

The patent library which the Institute 
thus acquires contains no fewer than 461 
substantial leather-bound 


This gift constitutes 


volumes con- 
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taining 
tions. 


approximately 100,000 specifica- 
These specifications begin with 
May 30, 1871, and run to December, 1908, 
thus covering the entire period of activity 
which includes the telephone, the electric 
light, electric railways and the electric 
motor. From May 30, 1871, up to the last 
day of 1887 the volumes are complete, 
containing all the specifications issued by 
the patent department, certified. From 
July, 1887, up to December 1, 1908, the 
volumes contain all the electrical specifi- 
cations which are not certified. 

The original set cost over $4000, and 
duplicates of these specifications, if now 
purchased from the Government and 
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bound, would cost between $4000 and 
$4500. This library has been accumulated 
by the Western Electric Company in 
Chicago, from which city it is now being 
brought to New York to be added to the 
collection of technical literature housed in 


the Engineering Societies buildine. 





“Clermont” and ‘‘Half Moon” 
on Exhibition 





After their official reception on Septem 
ber 25, as the most distinguished attrac- 
tions in the Hudson-Fulton celebration, 
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PUMPING ENGINES AT KEMPTON PARK 


the “Clermont” and “Half Moon” will 
be open to public inspection, remaining 
anchored in the Hudson opposite One 
Hundred and Tenth street, New York City, 
until September 29, when they will voyage 


under escort up the river which the 
originals of both vessels traversed in 
earlier years. Special ceremonies with 


float parades will occur as follows: Octo- 
ber 4, at Poughkeepsie and Yonkers; Oc- 
tober 5, Kingston, Hastings, Dobbs Ferry, 
Irvington, Tarrytown; October 6, Catskill 
and Nyack; October 7, Hudson, Ossining, 
Haverstraw ; October 8, Albany and Peek- 
skill; October 9, Troy, Cold Spring ; Octo- 
ber 11, Cohoes. 
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Heat Transfer and Future Boiler 


New Type of 
ples of Rapid 
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Practice 


Boiler Suggested, Carrying into Effect the Princi- 
Heat Transference Evolved by Various Authorities 





B Y A 


During the last few years there has 
been a tendency in the manufacture of 
steam boilers to standardize designs to 
the utmost, to regard the matter as though 
finality had been reached, and it only re- 
mained to improve existing patterns in 
detail, while adhering strictly to the recog- 
nized principles in accordance with which 
they have been evolved. But 
principles correct ? 


are those 

He would have been a bold man who 
ten years ago would have dared to proph- 
esy that within a decade current views on 
steam-engine design would have under- 
gone a complete revolution, and that the 
steam turbine—the despised “steam-eater” 
of the end of the last century—would have 
triumphed over the low-speed reciprocat- 
ing type not only on land, but also in that 
stronghold of tradition and = standardiza- 
Yet that 
within a few 
years we have seen the turbine capture 
position after position, until now it holds 
the field, the largest 
erators, well the 
vessels of peace and war that the world 


has 
short 


tion, the ocean steamship. 


come to pass; and 


electric 
most 


and gen- 


as as enormous 
has ever seen, are wholly dependent upon 
the turbine for their operation and pro- 
pulsion. The author well remembers see- 


ing at the Glasgow Exhibition of 1888, a 


littlhe Parsons turbine driving a small 
dynamo—one of the first of these ma- 
chines to come before the public eye; 


and he has watched the gradual evolution 
of this type of prime mover with con- 
stantly increasing interest, from the days 
when it was regarded rather as a curiosity, 
a freak in engine practice, than a practical 
s.urce of power, until he has seen it con- 
structed with blades a foot long and giv- 
ing an output of 70,000 horsepower in a 
single ship. 

The however, which supply 
steam to these huge machines, have not 
developed at an equal rate, either in effi- 
ciency or output; so true is this, that one 
of the most difficult problems in a modern 


boilers, 


turbine-power station is that of providing 
sufficient boiler power within a reasonable 
distance from the turbines. 
sible that there is scope for a similar de- 


Is it not pos 


velopment in boiler design to that which 
we liave seen in the case of the engine? 
The author believes that it is not only 
possible, but also probable. 


Tue TuHeory oF HEAT TRANSFERENCE 
The principal foundation for this be- 
lief lies in the important lecture which 


RTHUR H. 


was delivered in January last before the 
Junior Institution of Engineers, London, 
Eng., by John T. 
mechanical engineering in the University 
ot Nicolson took 
for his subject the laws of heat transmis- 
sion in 


Nicolson, professor of 


Manchester. Doctor 
steam boilers, and embodied in 
his address the results of the experiments 
which he has carried on during the last 
five years. His conclusions were as strik- 
Reminding his 
audience that thirty-live years ago Prof. 


ing as they were bold. 


Osborne Reynolds indicated the direction 
in which to that Dr. T.. E. 
Stanton in obtained experimenial 


work, and 
1SQ7 
confirmation of Professor Reynolds’ views, 
Doctor Prot. 
John Perry’s remark, in his book on “The 
Steam Engine,” that “when a good serub- 


Nicolson drew attention to 


bing action is established on both sides 
of the metal, there ought to be at least 
ten times and may be more than 100 times 
as rapid an evaporation per square foot 
of heating surface as has yet been ob- 
tained in any boiler.” This extraordinary 
statement lay unnoticed by engineers until 
the fuel-testing department of the United 
States Geological Survey came upon it, 
and carried out experiments in 1907 which 
appeared to corroborate the theory. Doctor 
Nicolson had been interested in 
Doctor experiments in 1897, 
but had not an opportunity to investigate 
the matter until 1905. 


himself 
Stanton's 


It is well known that there is an enor- 
mous drop in temperature between the hot 
furnace gases and the boiler plates; there 
is also a considerable, but comparatively 
much smaller, drop between the piates and 
the water, the 1090 
degrees Fahrenheit and the latter about 


former being over 
20 degrees Fahrenheit. The substance of 
the plate offers a trifling resistance to the 
flow of heat, and it is immaterial whether 
the plate is made of steel or copper, or 
whether it is thick or thin—the great ob- 
struction to the rapid transference of heat 
from gas to water lies between the gas 
and the plate. What is the nature of this 
obstruction ? 

Doctor Nicolson’s experiments have led 
him to the conviction that it is nothing 
more than an infinitesimally thin film of 
the gas itself, which is entangled by the 
microscopical roughnesses of the surface 
of the plate, and is cooled to approximate- 
ly the same temperature as the plate, while 
it constitutes an effectual barrier against 
the flow of heat. Were it not for this— 


if, that is, the fire side of the plate could 


“ALLEN 


be raised to a temperature approaching 
that of the hot gases—the transference of 
heat from gas to water would take place 


at a rate somewhere near one hundred 
times that actually observed. The formula 
for heat flow is 

T—t 


Q =k —— 
c 


B.t.u. per hour per square foot., where 


7 = Temperature in degrees Fahren- 
heit of the furnace side, 

t= Temperature in degrees Fahren- 
heit of the water side, 

k = Thermal conductivity of the plate, 

e = Thickness of the plate in inches. 

For wrought iron or mild steel & has 

the value 450, and with 7 1500 de- 

grees Fahrenheit, t = 350 degrees Iahren- 

heit and e = 4% inch, we should hav 

Q = 1,035,000 B.t.u. per hour per squar 


foot, equivalent to an evaporation of 1099 
pounds of steam from and at 212 degrees 
Fahrenheit per hour per square foot 


whereas in practice we only tind about 4 
It is evident, therefore, that 
the furnace side of the plate is nowhere 
near the temperature of the hot 
in the ordinary boiler. 


or 5 pounds. 
gases, 


Rankine’s formula for the practical case 
is 
oui? —1) 
= 7. . 
where a is a constant, usually taken as 
about 200. Giving 7 and ¢ the same values 
as before, we find that O = 6620 B.t.u. 
per hour per square foot, which is in the 
neighborhood of actual results; obviously, 
by taking a suitable value for the constant 
a, we can always make the formula agree 
with the ascertained results—the bearing 
of which remark will 
The Rankine formula takes no 
whatever of the speed of flow of the 
the 


be apparent later. 


account 


gases and water over the surfaces of 
plates; and in this respect it is shown by 
Doctor Nicolson to be radically defective 
—-for the speed of flow is a vital element 
The theory put for 
ward by the lecturer was essentially the 


in the proposition. 


sume as that of Professor Perry; namely. 
that by establishing a powerful scrubbing 
action between the gases and the boiler 
plate, the protecting film of cooled 2as 
could be torn off as rapidly as it was 
formed and new portions of the hot gases 
contact 
plate, so as constantly to renew the 

perature gradient in the metal. W< eed 
into details of the expert 


: “41, the 
could be brought into with th 


not here go 
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ments that were carried out to investigate 
whether this was the true remedy for the 
trouble; it will be sufficient to say that 
Doctor Nicolson’s researches point con- 
clusively to the fact that by increasing the 
speed of flow of the gases, a correspond- 
ing increase in the rate of transfer of 
heat to the water is obtained, and this con- 
clusion is supported by numerous other 
researches on boilers, which had not pre- 
viously been discussed from this point of 
view. 


Tue RESULT OF THE RESEARCH 


The result of the research is summed 
up in the following amended formula, 
the derivation of which was discussed at 
ereat length in the lecture: 


C= oti vol: + i) |(7—5) 


200 


where 

O = B.t.u. transferred per hour per 
square foot of flue surface, 

T = Average temperature of gas flow- 
ing along the flue, degrees 
Fahrenheit, 

6 — Temperature of metal wall of 


flue, degrees Fahrenheit, 
P= % (T+6) = Mean film _ tem- 
perature, degrees Fahrenheit, 
r= Density of gas, pound per cubic 
foot, 
u = Speed of gas in feet per second, 
A = Cross-sectional area of flue in 
square inches, 
c= Perimeter of flue in inches, 
m=A—+c=Hydraulic mean depth 
of flue. 
This formula, it will be seen, takes due 
account of the speed of flow of the hot 
gases, and has been found by Doctor 





Nicolson to agree well with practical re- 
sults. The explanation of the fact that 
the Rankine formula has hitherto been 
found sufficiently close to the actual re- 
sults is simply that where a high speed of 
flow has been employed, as with forced 
draft, it has been assumed that the tem- 
perature of the hot gases was much 
higher, and the constant a has been man- 
ipulated, a value as low as 120 being 
recommended by authorities on the sub- 
ject. Doctor Nicolson’s formula, on the 
other hand, agrees with the results with- 
out any such “cooking.” 

The conclusion is that by employing a 
high rate of flow—some ten times the or- 
dinary speed—the rate of heat transference 
an be proportionately increased; that the 
heating surface for the same output may 
therefore be reduced to even one-tenth 
of that now necessary, with a correspond- 
ing reduction in the size, cost and floor 

pace required, or with the same heating 
surface the output may be enormously 
increased; and that perfect combustion 
and increased efficiency can be obtained, 
hoiler efficiencies of over 90 per cent. be- 
ing foreshadowed. On the other hand, 
the draft will have to be paid for with 
energy consumed by the fans required to 
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produce it; but Doctor Nicolson tinds 
that the expenditure in this direction only 
amounts to a small percentage of the total 
output, by no means comparable with the 
advantages gained. 

It will now be seen that, accepting 
these results as valid—though, of course, 
they will need further confirmation before 
adoption generally—the way is opened for 
a complete revolution in boiler practice. 


How to Apply THE NEW PRINCIPLES 

The question now arises how to apply 
these new principles. It is clear that sub- 
division of the hot gases will be an es- 
sential feature of the design. In one of 
his experiments, Doctor Nicolson nearly 
filled up the flue of a Cornish boiler with 
an internal water vessel, leaving only an 
annular space round the latter 1 inch 
thick, 40 inches in mean diameter and 10 
feet long, through which the whole of 
the gases were driven, when burning coal 
on the grate at the rate of 1200 pounds 
per hour (63 pounds per square foot per 
hour). The heat flow was 34,450 B.t.u. 
per square foot of heating surface per 
hour—some eight times the ordinary rate 

and the speed of How of the gases was 
about 330 feet per second, thus being also 
8 or to times the highest ordinary speeds. 
The fan consumed about 4% per cent. 
of the total power. It will be seen that 
this plan was directly opposed to the 
method so frequently adopted, of inter- 
posing water tubes, ete., at right angles 
to the flow of gas, so as to break up the 
gases and hinder their passage. 

In accordance with the theory, the flow 
of gases must take place in such a way 
as to produce a thorough scouring effect; 
that -is, parallel with the length of the 
tube or plate, not transversely to it, and 
through a passage of small cross-section. 
The nearest approach to these conditions 
in practice appears to be the locomotive 
type of multitubular boiler, in which tubes 
of small diameter are employed, amongst 
which the current of gas is finely sub- 
divided and a powerful draft is induced 
by the blast of the exhaust; it is well 
known that remarkably high efficiencies 
have been obtained from this type of boil- 
cr, in spite of the comparatively small 
area of heating surface. 

Another point put forward by Doctor 
Nicolson is that the countercurrent sys- 
tem should be adopted: this is already em- 
ployed in connection with condensers. The 
steam and water should flow over the 
metal surfaces in opposite directions, so 
that the hottest gases meet the hottest 
water, and the cooler gases are utilized 
in heating the cooler water. This require- 
ment calls for the continuous flow of the 
water in one direction, as in the Babcock 
& Wilcox and Stirling boilers; but for 
the highest efficiency to be attained the 
principle should be carried farther. In 
fact, the boiler should represent an or- 
dinary boiler and economizer together, the 
feed water entering at the end where the 


fiue gases leave the boiler, while the steam 
is mostly generated near the furnace end 
of the boiler. The Serpollet and other 
“flash” boilers afford an example of this 
system. 

Lastly, the furnace should be lined with 
refractory material, and form an inclosure 
in which the highest temperature can be 
obtained and perfect combustion accom- 
plished. 

It will be seen that not one of these 
features is novel; the only novelty in the 
matter under consideration is the embodi- 
ment of them all in a single boiler; and 
All these 
points were mentioned in Doctor Nicol 


ihis is the problem before us. 


son's lecture, but he gave no hint as to 
the means by which they could be put into 
practice. 

In the first place, it appears to the 
author that the conditions indicate the use 
of some arrangement of tubes; large 
shells and flues are out of the question. 
To spread out the gases in the form of a 
thin layer with the aid of tubes necess! 
tates the use of concentric tubes with an 
annular space between them, through 
which -the gases may flow—as in Doctor 
Nicolson’s experiment, cited herewith. — It 
is true that the innermost tube might 
be replaced by a core of refractory ma- 
terial, but difficulties arise with regard 
to the choice of material and the methed 
Nevertheless, 
the device may prove serviceable, at any 


of supporting such cores. 


rate in the case of small boilers. 
Contining our attention for the moment 
to the use of tubes only, we require three 
concentric tubes in each element : the space 
between the outer tubes and the interior 
of the inner tube being filled with water, 
while the space between the two inner 
tubes is traversed by the flue gases. The 
character of the problem will now be 
manifest. To devise such a system is by 
no means impracticable, but to devise a 
successful solution will call for great 
mechanical ingenuity. It must be borne 
in mind that the heating surface required 
for a given output will be reduced in the 
ratio of ten to one, as compared with an 
ordinary boiler, and therefore there is 
considerable margin for increase in the 
cost of construction, though if this is too 
freely drawn upon one of the chief ad- 
vantages of the system will be lost. 


Tue AutuHor’s HEATING ELEMENT OF THE 
Tyre Descrinep 

The author has devised a heating ele- 
ment of the type described, but found 
serious difficulties in claborating a prac- 
tical design. One of the first points which 
strikes one is the impossibility of so ar- 
ranging the tubes and headers that the 
heating surfaces can be cleansed of scale 
and soot. As regards the former objec 
tion, it is maintained by some engineers 
of repute that the interior of the boiler 
ought not to be utilized as a water puri- 
fier; the boiler should be fed with pure 
water. Indeed, it was recently suggested, 
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at a meeting of the Institution of Electrical 
Iengineers, London, England, that it would 
be wise to employ distilled water for 
makeup feed, as is done at sea; using 
steam turbines, the whole of the con- 
densed steam is free from oil, and can be 
returned direct to the boilers, and by the 
use of suitable evaporators, water can be 
distilled at a very low cost to make up 
for the unavoidable wastage. Large in- 
stallations of water-purifying plant are 
already to be found at many British power 
houses, and when the condensed steam 
can be turned direct into the boiler, it 
seems questionable whether it might not 
be more economical and advantageous to 
replace these by evaporators, even where 
the present type of boiler is employed. In 
any case, for large turbine stations this 
does not appear to be a serious difficulty. 

It will be borne in mind that if pure 
water is used, the expense of cleaning the 
tubes will be done away with, and this 
saving can be set off against the cost of 
distilling the makeup water; another item 
tending in the same direction is the in- 
creased efficiency of the boiler through the 
absence of scale, and we may add the 
longer life of the tubes as a further gain. 
Less boiler plant would also be needed, 
as it would not be necessary to shut down 
a boiler for scaling. The rapid flow of 
water through the narrow passages would 
of itself tend to keep the surfaces clean. 

A more serious difficulty, however, is 
that of cleaning the annular flue between 
the tubes; it is true that there is less 
tendency to foul than in an ordinary type of 
boiler, owing to the hurricane draft, but it 
is not denied that cleaning would prob- 
ably be necessary from time to time. This 
difficulty proved so troublesome that, while 
not regarding the design as hopeless, the 
author has preferred to follow a different 
path toward the goal. 

This leads to a type of construction ad- 
vocated by Prof. John Perry, in which 
the hot gases are led through a series of 
small tubes which are surrounded by the 
water, somewhat as in a boiler of the 
locomotive type, but still more allied to 
the condenser in its essential features. It 
will be admitted that in a surface con- 
denser an enormous amount of heat is 
transferred from steam to water in an ex- 
tremely short time; some four-fifths at 
least of the heat imparted to the steam in 
the boiler is here removed at an almost 
equal rate, but in a space of comparative- 
ly very small compass, and with a very 
high degree of efficiency. What we must 
aim at is to reproduce the action of the 
condenser in the opposite sense; to im- 
part heat at high speed to water, we should 
make the boiler resemble the condenser 
as closely as possible. 

With this object in view, the author 
has devised the arrangement shown 
roughly in the accompanying sketch. In 
this design the various elements that make 
for efficiency—countercurrent, separate 
combustion chamber, high rate of flow of 
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water and gas, and facility of access— 
lave been embodied as far as possible. 

The natural tendency of steam bubbles 
is to rise in water, and to facilitate this 
they should ascend with the water cur- 
rent; the last portion of the water path, 
therefore, must be upward. Floor space 
is valuable, but extension in the vertical 
direction is both convenient and feasible 
at moderate cost. The indications are 
therefore in favor of vertical, or nearly 
vertical, tubes, as in the Nesdrum boiler 
and some others that have proved suc- 
cessful in practice. The steam-collecting 
drum is naturally placed at the top part 
of the boiler; water drums are not nec- 
essary unless a large reserve of heat 
energy is required. 

In order to secure the desired counter- 
flow of water and 
ought to be led in 


gas, the furnace gases 
at the top and down- 
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divided, so that the hot gases coming from 
A pass up and down through the tubes 
in B. 

It will be remembered that heat is being 
rapidly abstracted from the gases as they 
pass through the boiler, so that their 
volume at exit is much less than half as 
much as at the beginning; in order to 
maintain the high speed of flow, therefore, 
cylinder B is thus divided into two parts, 
of which the right-hand portion is of less 
cross-section than the left. The steam- 
and-water drum C is connected to the top 
of each drum, so that a continuous cir- 
culation can be automatically maintained 
down the left-hand portion of B and up 
the whole of A; this provides a liberal 
allowance in A for the escape of the steam 
bubbles upward, which also increase the 
volume of the fluids in A. A baffle plate 
in C allows only the hot surface water 
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ward in the opposite direction to the as- 
cending water flow; for this reason the 
furnace is placed near the top of the boil- 
er, with a combustion chamber above it 
lined with refractory material. 


DESCRIPTION OF THE DEVICE 

The cylinders A and B are water ves- 
sels, provided with a diaphragm at each 
end; the interior of each cylinder is filled 
with small tubes, say one inch in diam- 
eter inside, or otherwise 
cured in the diaphragms or tube plates, as 
in the construction of a condenser, but 
with less vacant space around them. The 
cylinder B is further divided vertically 
near the middle with a diaphragm, to 
direct the flow of water from the feed 
pipe on the right hand upward, and down 
on the left, after which it passes finally 
upward in cylinder 4; the smoke box at 
the bottom of cylinder B is similarly 


expanded se- 


DIRECTION 
DIRECTION OF FLOW OF 
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OF FLOW OF GASES 


WATER 


in the left-hand part of the drum to pass 
toward the right and down B; this cir- 
culation cannot take place down the right- 
hand of B, because there is no communica- 
tion between the two compartments at: the 
bottom. An upward flow in the right-hand 
compartment is caused by the admission 
of the feed water at the bottom. 

The hot gases, having thus traversed 
the length of the cylinder three times at 
high speed, may be further utilized on 
their exit to heat the the 
cylinders at a slower rate of flow, by 
being guided around them from right to 
left and back again, passing away to the 
flue on the right hand; if, however, the 
boiler is working on load, the gases will 
be so far cooled by the feed water in the 
right-hand compartment of B that it will 
be better to lead them straight away to 
the chimney, as shown in the sketch. The 
whole of the boiler should be incased in 


exterior of 
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a wall of brickwork, with an air space or 
other heat-insulating device, to minimize 
radiation. In a battery of such boilers, 
all at work, only the end walls, top and 
front and back of the boilers will radiate 
heat to waste, and the arrangement is at 
most no worse in this particular than the 
ordinary water-tube boiler. 

The author believes that while this de- 
sign cannot be regarded as other than a 
suggestion, it incorporates all the points 
set out in the foregoing. An important 
advantage of the vertical arrangement of 
the tubes is that dust and soot, carried 
down A at high speed, will tend to pass 
clear through the tubes and be deposited 
at the bottom in the enlarged smoke cham- 
ber, which is purposely made of consider- 
able volume to allow the gases to flow 
more slowly there and thus to deposit 
dust. This chamber is 
for cleaning out. 

It will appear at first sight that this 
type of boiler can only be employed for 
small output; it should be 
however, that we are dealing here with 
very different conditions from those ob- 
taining in ordinary boilers. Owing to the 


easily accessible 


remembered, 
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pends entirely upon the validity of the 
views expressed by the various authorities 
mentioned in this article. The author 
feels, however, that in view of the enor- 
mous advantages that appear to be brought 
within reach by the possibilities of rapid 
heat transference, time has not been 
wasted in the effort to develop a boiler 
in which the theory can be put into prac- 
tice. 





Compression Outside of the Main 
Cylinder 


By S. Kirin 
Many articles have been written on the 
subject of both for and 
against, and most engineers agree that all 
except very slow-running engines require 
some compression to counterbalance the 


compression, 


inertia of the reciprocating parts as the 
engine passes its centers, in order to ob- 
tain quiet running and to the 
shocks that would otherwise come directly 
on the bearings. 


absorb 


All engineers do not agree, however, 
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RKRESORTING TO 


COMPRESSION 


high speed of flow and the countercur- 
rent, the efficiency of the heating surface 
is increased tenfold, so that for a given 
output the heating surface need be only 
one-tenth as great; moreover, an enor- 
mous heating surface is exposed in each 
cylinder. Thus at least twenty times as 
much evaporative work can be accom- 
plished in the same volume as that of 
an ordinary boiler. Floor space will be 
economized both for this reason and on 
account of the vertical disposition of the 
tubes. The cost of a boiler for a given 
output will be reduced enormously, and 
the increased output for a given space 
occupied will obviate the difficulty now 
met with of providing sufficient boiler 
power for turbines within 
distance. 


a reasonable 
Forced draft will of course be 
necessary, but the cost of the forced-draft 
plant will be partly offset by dispensing 
with a tall chimney, to say nothing of the 
reduced cost of the boiler, and the water- 
purifying or distilling plant will in great 
measure pay for itself. 

No doubt there are many points in the 
rough design here given which are open 
to criticism; the whole thing, indeed, de- 


that compression which is obtained in the 
usual manner, by closing the exhaust valve 
when the piston is yet several inches from 
the end of the stroke, is economical or de- 
sirable if the same results could be ob- 
tained otherwise. 

If the exhaust valves were allowed to 
remain open until the piston had reached 
the end of stroke, or nearly so, prac- 
tically all wrecks due to water in the 
cylinder would be avoided. 

Take, for instance, an engine running at 
90 revolutions per minute; from the time 
the exhaust valve for compres- 
sion until the piston has reached the end 
of its travel is only the fraction of a 
second, and when remembers that 
water is practically incompressible, it is 
“asy to see that something will have to 
happen in a hurry to relieve the cylinder 
in case there is much water present. 

Most engines are supposed to relieve 
themselves in a case of this kind by 
lifting their admission valves, or are 
equipped with relief valves set to open 
slightly above the highest boiler pressure; 
but in either case the pressure in the cyl- 
inder will have to rise to a point far 


closes 


one 
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above the boiler pressure to discharge the 
water, and with a large volume to be 
forced out in the short space of time there 
is almost certaip to be some damage done. 

The illustration the inertia 
of the reciprocating parts can be overcome 


shows how 
without resorting to compression in the 
steam cylinder, the piston rod being ex- 
tended and carrying a small piston which, 
sliding in the guide, acts as a tailrod to 
carry the main piston. 

At each end are cup-shaped cylinders into 
which the small piston enters as it nears 
the end of the stroke, compressing the air 
to a point necessary to balance the inertia 

An end view of the 
shown in the section 
shows the piston-bearing 


of the moving parts. 
piston and guide is 
on aa, which 
surface on the guide forming the tailrod. 

On account of the area taken up by 
che rod in the crank-end cylinder, this cyl- 
inder would have to be somewhat deeper, 
or the piston adjusted to compress the air 
to a smaller volume, in order to get the 
same cushioning effect on each end. 

The amount of power consumed in the 
compression cylinders would be smali, as 
they. would deliver to the piston on the 
outstroke as much power as was consumed 
in the compression stroke, minus the slight 
loss due to leakage and friction and the 
heat developed in compressing the air 
which escapes by radiation. 

The operation of the compression cyl- 
inders would be practically noiseless, and 
if it was desired to vary the compression 
while the was in operation, it 
could easily be done by an arrangement of 
valves in the air cylinders. 

No great amount of variation should be 
necessary, however, unless the speed of 
the engine was changed, as the inertia of 
the reciprocating parts would remain con- 
stant as long as the speed did not vary. 

With the compression obtained in the 
usual manner in the steam cylinder, it be- 


engine 


comes necessary to close the exhaust valve 
considerably earlier when running con- 
densing, as the density of the steam which 
remains much 
and requires a larger volume to be com- 


for compression is less, 
pressed to raise the pressure to a point 
sufficient to overcome the inertia. 

With compression outside of the steam 
cylinder, the inertia alone is all that is 
necessary to be considered when adjusting 
the compression, as it makes no difference 
whether the engine is operating condens- 
ing or noncondensing, as the release takes 
place early enough to balance the pressure 
on both sides of the piston as it ap- 
proaches the ends of the stroke, both ex- 
haust valves being open at this time. 

This arrangement would allow the clear- 
fraction of the 
usual amount, as the exhaust valves are 
open until the piston has almost reached 
the end of the stroke, which minimizes 
the liability of damage by water. 


ance to be reduced to a 


As clearance is a large source of !oss, 
any arrangement which would reduce it 
would result in better economy. 
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Lubricators and Lubrication 


Interesting Discussion of These Features of Steam and Gas Engine 
Work, with Descriptions of Several Leading Types of Lubricator 
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A lubricator that was designed to sup- 
ply oil to two cylinders on which the pres- 
sure is equal is shown in Fig. 13. It can 
be located between the two cylinders of 
a double engine, with the central connec- 
tion for the attached to the 
main steam pipe, thereby securing water 
to float the The right-hand sight 
feed delivers oil through a suitable pipe 
to the right-hand cylinder, while the left- 
hand feed supplies the left-hand cylinder. 
Whether a cylinder is right- or left-hand 
is determined by standing between them, 
facing the flywheel. 


condenser 


oil. 


lf the steam which passes through the 














FIG. 13 


main pipe of a simple engine is not 
thoroughly saturated with oil, and there 
are two steam valves, as in the Corliss or 
any similar type, one valve may get more 
than its share of the oil, leaving the other 
Without sufficient lubrication. With a 
single lubricator in use the only available 
remedy is to increase the feed in an effort 
to secure better results, but the lubricator 
shown in Fig. 13 should be secured as 
soon as possible and connected so that 
each sight feed will deliver to a separate 
valve, thus leaving no doubt of the proper 
application of the oil. 


As a matter of interest in this connec- 


W. 


H. 


tion, | will explain that the term “double 
cngine” means one that is fitted with two 
cylinders, both of which take steam direct 
from the exhaust it into a 
condenser, or to the atmosphere, accord- 
ing to conditions. 


boilers and 

A simple engine has 
but one cylinder, provided it is fitted with 
a double-acting piston. 

With Fig. 13 in operation, the same oil 
is delivered by both sight feeds, hence if 
equally good results are not secured, it 
is due to conditions under which the oil is 
used, rather than to the oil itself. lf a 
certain oil gives satisfaction and the price 
is reasonable, it is poor policy to discard 
it for brand the latter 
is a few cents per gallon cheaper, as the 


another because 
small difference in first cost will be quick- 
lv overbalanced in case the new oil proves 
the 
damaged thereby it will cost enough to 


to be inferior, and if cylinder is 
balance the difference on the total quan- 
tity required for several years. 

For illustration of the possible effects 
of, using inferior cylinder oil the follow 
ing facts are presented: Fresh animal oil 
or fat is comparatively pure, but when 
allowed to stand in a warm room in which 
the atmosphere is moist, it decomposes 
rapidly, resulting in the formation of acids 
that destroy machinery. 
sequence is that when this fat is mixed 
with mineral oil and used in a steam cyl- 
inder the 
hastened by heat and moisture, until the 
resulting acid dangerous in a 
short time, not only to cast iron, but td 


The natural con- 


process of decomposition is 


becomes 


copper and to various metals with which 
copper is mixed for mechanical purposes. 
| ae te 


pounds of foreign matter were taken from 


Redwood cites a case where two 


a small cylinder, and when it was analyzed 
it gave the following result: Fatty matter, 
31 per cent.; moisture, 23 per cent.; iron, 
46 per cent. The writer has had a similar 
experience, but the process was stopped 
before the damage became so great. 

Fig. 14 illustrates a lubricator that will 
supply two cylinders with oil, although 
the pressures may vary widely. It may 
be located between the two cylinders of a 
cross-compound engine, the high-pressure 
side of which is operated by steam at 150 
pounds gage pressure. If the cutoff takes 
place at one-third stroke, the low-pressure 
take about 30 
pounds, but this lubricator will feed evenly 
te both of them. 


cylinder will steam at 


It is possible to find a cylinder oil that 
will lubricate the high-pressure cylinder 


W AK EM AN 


perfectly but will not be suitable for the 
low-pressure valves and piston, because 
there is not sufficient heat to atomize it, 
and thus cause it thoroughly to saturate 
the steam. This point may be illustrated 
by watching the sight feed of any lubri- 
cator. The drops of oil pass upward 






















































































FIG. 14 


through the water but this water is not 


saturated with oil. Because oil passes 
through steam it does not necessarily fol 
low that it is saturated by the oil. A 
cross-compound is sometimes erroneously 
but the differ- 


ence is plain from the foregoing descrip- 


called a “double engine,” 
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tions. The two cylinders of a tandem 
compound engine may be lubricated in the 
same way. 

it is not always convenient to heat 
cylinder oil before it is put into a lubri- 
cator, but if it is cool when thus used, 
and the oil is not wanted for an hour or 
more, care should be taken to provide a 
vent in order to prevent the accumulation 
of a high pressure due to expansion of 
the oil as it gradually absorbs heat from 
the metal. This does not mean a vent to 
the atmosphere, as that is not practicable, 
but if the feed-regulating valve is closed, 
that will prevent waste of oil, then the 
condenser valve be left open 
quarter of a When the oil ex- 
pands it will simply force a few drops up- 
ward without increasing the pressure. 


may one- 


turn. 
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FIG. 15 


a rough, strong lubricator 


built for hard service and little care in 
railroad work. It has three separate 
leeds, one for each steam cylinder in 


which power is developed for driving a 
locomotive, and for the 
steam piston. The sight feeds are ob- 
served through glass disks which are ene 
inch thick, hence there is no danger of the 
engineer or fireman being scalded on ac- 
count of a broken sight-feed glass. There 
is no gage glass on this lubricator, but 
this cannot be expected here, for if the 
service requires such heavy sight-feed 
zlasses, it is impracticable to secure a gage 
lass of equal strength. 

16 illustrates another locomotive 
bricator with three separate feeds. This 
especially designed for feeding against 
iequal pressures and all of the change- 


one air-brake 


Fig. 
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FIG. 10 


able conditions found in locomotive ser- 
Tor illustration, it will feed against 
full boiler pressure in the steam chests, 
or, if a compound locomotive is to be 
lubricated, one feed will deliver into the 
high-pressure and another into the low- 
pressure Both will work 
well when going down grade with steam 


vice. 


steam chest. 
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FIG. 17 
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shut off, or when the locomotive is at 
rest. If it is ever necessary to renew a 


sight-feed glass, or replace a wornout gas- 
ket, it can be done under full steam pres- 
sure, as valves are provided for this pur- 
pose. 

When the efficient service secured by the 
use of these lubricators is compared with 
the wasteful and costly methods adopted 


in connection with common lubricators, 
so-called, and tallow cups, the benetits 
secured will be appreciated. It is not 


claimed that they will use less oil, because 
in places where a premium is paid for 
oil is much less 
demands, causing 


saved, the amount used 


than good lubrication 
excessive friction of the parts and unnec- 
essary repair bills. As the premiums are 
paid to men who do not pay the above 
expenses, these unsatisfactory results are 
accounted for. If really efficient service 


‘is required, taking the whole into con- 






























































FIG. 18 
sideration, the modern lubricators «de 
scribed in this article will prove far 


superior to the crude devices used in many 
cases for the purpose of spreading oil 
without due regard to right use of the 
same. 

Fig. 17 illustrates a triple sight-feed 
lubricator with a glass disk for each feed, 
and a special gage glass made of thick 
flat glass which cannot be easily broken 
This is very convenient and removes one 
objection to the disk or “bull’s-eye” sight 
feed, as it is generally understood that 
a gage glass will not be used in connec 
tion with this style of sight feed. Another 
cause for this conclusion, in addition to 
the that the 
“bull’s-eye” sight feed is frequently (but 
not always) used where it is not prac- 


reason already stated, is 


ticable to install glass tubes, as they would 
not prove durable and the conditions of 
service will not admit of renewing them 
at short notice, but this flat gage gla 


ss 
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solves the problem and gives the engineer 
a better lubricator than was possible be- 
fore. 

Fig. 18 illustrates another triple sight- 
feed lubricator, fitted with a gage glass. 
Glass tubes are used for all of them, but 
they are well protected by metal shields, 
therefore it requires a smart blow to 
break one. This kind is preferred by some 
engineers, but they are not better than the 
“bull’s-eye” type, as the metal shields ob- 
struct the view, making it difficult to de- 
termine the rate of feed unless the light 
is strong and favorable. 

Fig. 19 illustrates a peculiar kind of 
lubricator that is fitted with three sight 
feeds. Glass tubes are used for these 
feeds, therefore the device is not suitable 
for hard usage, but for stationary engines 
under normal conditions it will give sat- 
isfactory results. 

An estimate of the quantity of cyl- 
inder oil required to lubricate an engine 
may be made as follows: Divide 50 by 
the number of drops used per minute. 
The quotient represents the time in hours 
that one quart will last. For illustration, 
suppose that 2 drops of normal size are 
used per minute. Then one quart will 
last 50 + 2 = 25 times. On this basis one 
gallon will last 25 * 4 = 100 hours, or 
10 days of 10 hours each. Of course much 
depends on the size of the drops, therefore 
no accurate rule can be given for this pur- 
pose, but this will give approximate re- 
sults. 


Reports are occasionally made of en- 
gines that are run without cylinder oil, 
but there seems to be little danger of this 


practice becoming universal. It is claimed 
that if a new engine can be run for a few 
days without oil in the cylinder, it will 
never need it afterward, but not many en- 
gineers have the assurance required to 
enable them to start a new engine without 
thoroughly lubricating every part. To a 
careful engineer who understands the 
comparatively rough condition in which 
the cylinder and piston, also the valve 
seats and valves, come from the machine 
shop, the idea of putting them into ser- 
vice in a dry condition cannot be re- 
conciled with good practice, but on the 
contrary he cannot without a strong ef- 
‘fort refrain from using much more oil at 
first than he intends to after the first week. 

Even if the engine builder, or his repre- 
sentative, and the purchaser stand by and 
agree to take the responsibility, in case 
the cylinder is scored, or the valve seats 
cut from lack of lubrication, it does not 
entirely satisfy him, as he is well aware 
of the fact that when his record as an 
engineer is reviewed in after years, in 
order to decide on his qualifications for 
a responsible situation for which he has 
applied, the damaged engine will be in- 
cluded in the evidence, without the re- 
deeming feature to which he is justly en- 
titled; therefore, he will probably be 
blamed for the whole trouble. 


Furthermore, although engines have 
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been run without cylinder oil and have 
not been ruined by the process, there is 
no evidence at hand to show that fric- 
tion is less under this condition than it 
would be if the internal parts were well 
lubricated. 

When it becomes necessary to take off 
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the steam-chest cover, or the cylinder 
head of an engine, my first idea is to 
note the condition of the internal parts. 
Those that are located in my plant are 
covered with oil that has remained after 
steam was shut off, thus preventing rust 
from collecting on the surfaces while the 
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engine is shut down. What would be the 
result if I discontinued the use of cylinder 
oil? Would not these parts corrode in a 
short time, thus greatly increasing the 
danger of scoring when they are put in 
motion again? 

On the other hand, much more cylinder 
oil is used in some plants than is actually 
required. Proof of this fact is sometimes 
secured in unexpected ways, of which the 
following incident is a good illustration: 
A certain small engine was fitted with a 
lubricator holding not more than a pint 
of oil. In some plants where power is 
developed in a high-speed engine this 
would be used in five hours, while in 
others it would last two days. If it 
answered the purpose for three days of 
ten hours each, it would be considered 
extraordinary. Through a misunderstand- 
ing this lubricator full was not fed out in 
five weeks, yet there was no evidence to 
show that the lubrication was defective. 
The engineer accounted for this record 
by stating that there was no separator on 
the exhaust pipe, hence oil that was pre- 
viously run through the cylinder ac- 
cumulated in the boiler and floated on the 
water surface, whence the steam carried 
this oil to the cylinder and used it many 
times. 

Perhaps this theory is correct, but why 
does not oil that passes through the high- 
pressure cylinder of a compound engine 
lubricate the low-pressure valves and pis- 
ton? Is it because it is “worn out” by 
its service under high pressure, or does 
it settle down to the lowest places, and 
so pass out with the exhaust steam with- 
out being distributed through its entire 
volume? Why does more of the same oil 
when fed directly into the low-pressure 
steam chest, lubricate the parts better 
than a much larger quantity delivered 
through the high-pressure cylinder? If 
the latter assumption were not true, it 
would only be necessary to have a single 
sight-feed lubricator for a compound, or 
even a triple-expansion engine. These 
questions relate to interesting points on 
cylinder lubrication, on which there is 
not as much information available as 
there ought to be for the good of all 
concerned. 

Fig. 20 illustrates a lubricator suitable 
for the cylinder of a gas engine. The 
filler plug opens a passage leading directly 
into the body, hence it can be filled quickly, 
even when oil is cold and thick. As this 
is not a hydrostatic lubricator, the feed 
is downward, and it is regulated by the 
vaive directly over the sight-feed glass. 
When the proper feed is secured it may 
be entirely shut off by pulling the snap 
lever down. Raising this restores the 
feed without readjustment. The cross 
valve should be closed when the body is 
to be refilled. 

The lubrication of gas- and gasolene- 
engine cylinders becomes a serious prob- 
lem in some cases, owing to the great 
heat developed by combustion directly in 
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the cylinder. This not only makes it 
necessary to use an oil with a high fire 
test to lubricate the highly heated parts, 
but there must be a minimum of sediment 
left in the cylinder to be disposed of by the 
scavenger process. A certain portion of 
this sediment bakes onto the piston, etc., 
but the percentage is greater with some 
oils than with others, hence when experi- 
ence has demonstrated which kind is best 
for known conditions, it is a good idea 
to buy that kind and repudiate all others. 

When a new gas engine is started, care 
should be taken to know that the cylinder 
is thoroughly lubricated, because lack of 
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FIG. 2I 


lubrication will usually damage the cyl- 
inder of an internal-combustion engine 
much sooner than in the case of a cyl- 
inder in which steam is used. This is 
due to the high temperature secured and 
lack of moisture found in steam. 

Fig. 21 illustrates the best hand pump 
for oiling a steam cylinder, that I ever 
used. It was formerly supplied with every 
Corliss engine built by a certain firm, 
hut as competition became stronger, this 
pump was omitted from the list of trim- 
mings belonging to the engine. It rested 
on a strong cast-iron bracket, which gave 

a firm foundation, hence when the dis- 
charge valve was opened and the piston 
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forced downward in the process of send- 
ing oil into the cylinder, there was neither 
spring nor vibration felt in connection 
with the action, and this is in strong 
contrast with some of the hand pumps 
that we find in service today. 

A hand pump of some kind should be 
installed on every engine, not to be de- 
pended on for regular service, because 
it takes too much time to oil the valves 
and piston of an engine in this way, but 
te be kept in reserve as a spare device 
for this purpose; then if the regular lubri- 
cator fails to work, or the engineer 
neglects to fill it at the right time, causing 
the valves to “grunt” or the piston to 
“chatter,” because they have not been 
properly lubricated, he can quickly send 
a dose of oil where it will restore normal 
conditions, then refill the lubricator at 
his leisure. It is useless to argue that 
an engineer should always refill his lubri- 
cator at the right time, which is just as 
soon as the last drop of oil has gone out 
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ior one or more days, in order to insure 
copious lubrication and cover all of the 
internal surfaces with oil at this time, thus 
preventing them from rusting while not 
in use. A hand pump is very convenient 
for this purpose. 

About twenty-five years ago, the Na- 
tional Association of Stationary Engi- 
neers, of which I was a member, occupied 
rooms that were adorned with engineering 
appliances of many kinds. Among these 
was a force-feed oil pump, which is il- 
lustrated in Fig. 22. We.always regarded 
it as a curiosity, and although it seemed 
to be designed on principles that were 
mechanically correct, none of them was 
put into service on our engines. 
ated as follows: 


It oper- 
The connecting rod 4 
was attached to some part of the valve 
gear that gave it a horizontal movement 
of 2 or 3 inches. This caused the vertical 
lever B to swing accordingly, and operate 
the pawl C which engaged the rack just 


below it. In the illustration this rack 
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of it, as other important work may claim 
his attention at that particular time, mak- 
ing it impracticable to stand and watch 
the lubricator. 

am aware of the fact that as a gen- 
eral rule an engine will run for a con- 
siderable time without receiving oil into 
the cylinder, as it is demonstrated in my 
own practice, but this proves that it has 
been receiving more oil than was neces- 


_ 


sary, for if oil has been sent into the steam 
pipe at the rate of two drops per minute, 
and it is possible to shut off the supply 
for 30 minutes without having any per- 
ceptible effect on the engine, the regular 
supply ought to be reduced to one drop 
per minute and maintained there until 
it is proved insufficient for the desired 
service. 

If the regular feed is reduced to the 
lowest practicable point in everyday ser- 
vice, as described, a small quantity ought 
to be pumped in just before steam is shut 
off, when the engine is to remain idle 
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is moving toward the left-hand, but when 
the end of.-its travel in this direction is 
reached, the pawl is changed and the rack 
moves in the opposite direction. The right- 
hand end of this rack forms a plunger 
which works in a small cylinder as shown, 
thus forcing oil that has accumulated in 
front of it out through two check valves 
into the steam pipe. The feed is increased 
by raising the clamp D and decreased by 
lowering it. 

Why did the force-feed oil pump -fail 
to receive recognition as a practical de- 
vice for so many: years, and then suddenly 
come into favor so rapidly that several 
firms were kept busily at work filling 
orders for them? Why did not engineers 
appreciate its value when it was first put 
on the market? Is its value overesti- 
mated at the present time? Is there any 
good reason so far as the mechanical op- 
eration of both is concerned, why oil 
should be fed faster through a good hy- 
drostatic lubricator than it is forced into 
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If one 
drop per minute is sufficient to lubricate 
an engine when an oil pump its in use, is 
there a good reason why the same engine 
should receive four drops per minute by 
means of a hydrostatic lubricator? These 
questions are submitted to engineers and 
steam users, trusting that they will receive 
whatever consideration they may deserve, 
and prove interesting accordingly. 


a steam pipe by an oil pump? 





Testing Lubricating Oils 


By P. H. Wuite 


No modern power plant is complete 
without some means of testing the oils 
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which it for 
Any engineer can make a simple 
tests in a very short time, and thus de- 
termine the kind oil best suited 
his plant. 

The apparatus may be quite simple and 
inexpensive, or it may be more elaborate ; 
but in general, the simpler apparatus is 
much easier to use, and gives results suffi- 


uses lubricating purposes. 
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paratus which, for the most part, de- 
termines the cost of the outfit, but with 
one of the simpler forms, the cost will 
be insignificant. The simplest form of 
this instrument is found in the ‘“Pennsyl- 
vania Railroad Company's viscosimeter.” 
It consists simply of a small glass tube 
with a large bulge in the middle which 
for the oil. On each 
side of this bulge the stem is marked, 
and the space between these two marks 
will hold exactly 100 cubic centimeters of 
oil when at a temperature of 100 degrees 
Fahrenheit. One end of the stem is drawn 
down to a jet, so that the oil will not 
run out too fast. 

In using this viscosimeter, it is clamped 
in a vertical position with the jet end of 
the stem down. A small rubber tube is 


forms a reservoir 


220 


100 


slipped over the upper end of the stem, 
and after the temperature of the oil has 
been taken, it is drawn up into the glass 
by sucking on the rubber tube. The stem 
should be filled a little above the upper 
mark, and the rubber tube removed. As 
soon as the surface of the oil reaches the 
mark on the stem, the number of scconds 
must be counted until it reaches the lower 
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ciently accurate for practical power-plant 
purposes. A good thermometer capable 
of recording at least as high as 7oo de- 
Fahrenheit, a small iron crucible 
or five inches in diameter, a few 
small porcelain crucibles, an alcohol or a 
bunsen lamp, and some form of a vis- 
cosimeter are all the apparatus that are 
necessary. 

The viscosimeter is the part of the ap- 


grees 
four 


After the oil has run out its tem- 
perature is again taken, and if this differs 
from its first temperature, the are 
The sample is now heated up 
about 20 degrees, and the process is re- 
peated. A large number of readings should 
be taken, increasing the temperature about 
20 degrees each time. After quite a high 
temperature is reached, readings should 
be taken at differences of about 20 de- 
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grees as the oil cools. Any good oil 
will show no appreciable variation in thx 
time required to discharge 100 cubic 
centimeters of oil at a certain tempera- 
ture; but some impure oils, after being 
heated to a high temperature, will giy 
widely varying results. 
determinations, a second 
should be run after the 
several hours. 


For more accuriat 
complete 
oil has stood fo: 


test 


Another quite simple 
Scott viscosimeter. 


apparatus is th 
It consists of a smal! 
copper vessel capable of holding about 
200 cubic centimeters of oil, and a coppe: 
vessel surrounding this and forming a 
water jacket. In the bottom of the oil 
reservoir is a valve which the 
flow of oil. The sample is poured into the 
oil reservoir, and the jacket is filled with 
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SCOTT VISCOSIMETER 
water. A glass graduate is placed under 
the oil outlet, and a thermometer is im- 
After 
the temperature has been read, the valve 
is opened, and the oil is allowed to flow 
As the 

bottom the 


mersed in the oil in the reservoir. 


out into the graduate. 
of oil 


graduate, seconds 


soon as 
of 
until 


This is 


the 
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run 


stream strikes 
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poured back into the reservoir, and the 
temperature of the oil is raised by heating 
the water bath. The principal advantage 
of this over the Pennsylvania Railroad 
Company's viscosimeter is that the water 
bath prevents considerable radiation of 
heat from the oil reservoir. The results 
obtained by using the two instruments are, 
however, practically the same. 

A much more expensive apparatus, and 
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one which works on an entirely different 
principle, is the Doolittle torsion vis- 
cosimeter. A small brass cylinder sus- 
pended by a fine wire is immersed in the 
vessel of oil. Above this cylinder, and 
connected to it by a stiff brass rod, is a 
large disk, graduated in degrees. The 
suspending wire is fastened at the top of 
a pair of uprights to a torsion head, so 
that the wire can be twisted any desired 
amount. When there is no torsion in the 
wire, the pointer above the graduated disk 
reads at zero. 

In using this instrument, the tempera- 
ture is read as before, and while the disk 
is held stationary at the zero mark, the 
torsion head is given one complete turn. 
The disk is now released, and the torsion 
in the suspending wire causes it to re- 
volve against the frictional resistance of 
the oil surrounding the brass cylinder. 
When the disk at the end of its 
first swing, the reading of the pointer is 
recorded. The backward swing is disre- 
garded; but upon the third swing, when 
the disk is moving in the same direction 
as at first, another reading is taken when 
it reaches the end of its swing. The dif- 
ference between these two readings is the 
retardation in degrees, due to the fric- 
tion of the oil 
To correct for 
disk is stopped 
torsion 


stops 


against the brass cylinder. 
any errors in reading, the 
at the zero mark, and the 
head is turned in the opposite 
direction. When the retardation is again 
found, the two are averaged. The oil is 
heated as before, and a set of readings 
is taken for about every 20 
change of temperature. This instrument, 
while differing greatly from the two pre- 
viously described, shows practically the 
same results when curves are plotted from 
the readings. 


degrees 


The accompanying curves show some of 
the results obtained in actual tests. With 
pure oils, the curves are all quite regular; 
but the curves for the castor-oil sample 
show what may be expected from impure 
oils. 

The flash and burning points are very 
easily determined for any sample of oil. 
A small porcelain crucible is filled with 
the sample, and this is placed in an iron 
crucible and packed around with sand. 
A thermometer is suspended above the 
crucible, so that the mercury bulb is im- 
mersed in the oil. Heat is now applied 
to the iron crucible by means of a bunsen 
burner or an alcohol lamp. When the 
temperature becomes quite high, a lighted 
splinter is held about half an inch above 
the surface of the oil from time to time. 
When the vapor given off by the oil 
flashes up and burns for an instant, the 
temperature is read and recorded as the 
flash point. The heating is continued until 
the flame spreads over the whole surface, 
and the vapor continues to burn after the 
lighted splinter is withdrawn. The tem- 
perature is now read and recorded as the 
huraing point. 

A few simple tests such as here outlined 
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will give the engineer an idea of the purity 
of the oils he is using, and will aid him 
in determining the value of any new 
sample of oil which is brought to his 
attention, 





Wooden Water Pipe and Gate 
Valve 


In 1774 work was begun upon a water- 
supply system for the City of New York, 
the reservoir being built on the east side 
of Broadway between Pearl and White 
streets, and the water pumped from a 
pond where Center and Leonard streets 
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varying from 2 to 6 inches in diameter. 
The piece of log shown in Fig. 1 is 11 
inches outside diameter, having a 22-inch 
hole. It will be noticed that for a depth 
of about one inch the wood slightly shows 
the effect of its long interment, while the 
rest of the 
it was cut. 


solid when 
the 
rounding the bore does not appear to have 
suffered from the flow of water through 
it. 

A solid wedge gate valve of 


section is 


The fiber of 


as as 


wood sur- 


1779 de- 
sign, and probably about the first .con 
structed, is shown in Fig. 2. It was taken 
from Park row, New York City, during 
the subway excavation in 1900. The valve 


body was made from a white-pine log and 

















FIG. I. SECTION OF OLD 


are now located, and upon the site now 
occupied by the Tombs prison. The pump- 


ing station was located on Pearl street 
near Elm street. As a means of con- 
ducting the water, wooden pipes were 


placed under the streets, and the residents 
of the city in the vicinity of Wall street 
and lower Broadway were thus supplied. 

Fig. 1 shows a section of wooden water 
pipe taken from the corner of Pearl and 
Park streets, October 21, 1906, after hav- 
ing than 130 
years. This particular piece of pipe formed 
part of the water system constructed by 
Christopher Golles for the city during 
1774 and 1776. The pipes were made of 
white-pine logs, the hole being bored and 


been underground more 


WOODEN WATER PIPE 


the wedge from a piece of sheet iron, 
which was 
slot in the 

Wooden 


when iron 


lowered through a close-fitting 
body of the valve. 

pipes were used up to 1815, 
pipes were introduced, and it 
is said that some of these iron pipes are 
still in use and in a perfect state of preser- 
vation. 

Every branch of industry has advanced 
so vastly over the original practice that 
it seems almost incredible that the crude 
used by our forefathers 
ever put to practical and successful use. 


methods were 


This also applies to gate valves and pip- 


ing, for today one can purchase a gate 
valve 96 inches in diameter and weighing 
approximately 18 tons, which may be 








492 


opened and closed by simply pressing a 
button instead of digging it out and pry- 
ing it open with a bar as in the case of the 
primitive valve here shown. The limit of 
size does not seem to have been reached, 
as the Chapman Valve Manufacturing 
Company is designing a valve 108 inches 
in diameter, to be capable of withstanding 
1oo feet head, for a Niagara Falls plant. 

We are indebted to the U. T. Hunger- 
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Probing Storage Batteries 


By M. C. SAEGER 


When storage batteries are provided 
with lead-lined tanks, it is impossible to 
see the condition of the bottom of a 
cell by natural light; it is necessary to 
have a lamp submerged while making an 














FIG. 2. 


ford Brass and Copper Company and Mr. 
Frank Barry, New York manager of the 
Chapman Valve Manufacturing Company, 
for data pertaining to the wooden pipe 
and gate valve, respectively. 





More than 12,000,000 tons of coal were 
produced in India in 1908, against 11,000,- 
ooo tons the previous year, Bengal head- 
ing the list with 11,500,000 tons, or 95 
per cent. of the whole. 


OLD-TIME SOLID-WEDGE GATE VALVE 


inspection. Foreign matter, such as soluble 
substances and other than lead, 
should not be submerged in the electrolyte. 


metals 


Fig. 1 illustrates a method of arranging 
a lamp for inspection purposes. No. 16 
B. & S. gage weatherproof wire is 
threaded through the stick as indicated: 
a weatherproof socket is strapped to the 
block K with a small strip of lead. Where 
the lamp and wires enter the socket they 
should be covered with rubber tape fol- 


September 21, 1909. 





lowed by friction tape and finally coated 
thoroughly with hot paraffin. The stick 
should also be covered with paraffin, but 
not necessarily taped. 

Fig. 2 
the hight of the sediment which accumu- 
lates at the bottom of the cells. A 
scale is marked on one side of the stick 
and small holes are bored opposite each 
scale mark. When the stick is thrust 
down into the sediment the holes that 
enter the sediment are filled with it and 
retain it when the stick is drawn out. A 
plain stick dipped down will 
mark as the sediment is washed off as 
the stick is drawn ti:rough the electrolyte. 

In recovering iron or steel which by 
accident may drop in a cell, a permanent 
magnet secured to a stick, as in Fig. 3, is 
very convenient. The magnet and stick 
should both be dipped in hot paraffin as 
a protection against the action of the 
acid. A small strap of lead shoald be used 
to fasten the magnet to the stick. Electro- 








shows a gage stick to measure 
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FIG. 3 





magnets are not satisfactory 
for metal the acid 
into the winding of the coil and destroys 
it. 


in probing 






because soon works 













The mectings committee of the American 
Society of Mechanical Engineers has de- 
clined a petition for a National Congress 
on the subject of Smoke Abatement, but 
the council in approving of this action 
suggests to the mectings committee that 
it may arrange for a monthly meeting in 
the near future on the subject of smoke 
abatement on strictly engineering lines. 





















A new steamship will be built by the 
Cunard line. It not 
large as the “Mauretania” and “Lusitania,” 
but will be able to serve instead of either, 
The 


bids will contain alternate prices on tur 





will be quite as 








at times of repair or overhauling. 







bines, reciprocating engines and combina 
tion machinery, and the type of engin 
will be decided later. 
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Practical Letters from Practical Men 


Don’t Bother About the Style, but Write Just What You Think, 
Know or Want to Know About Your Work, and Help Each Other 





WE PAY FOR USEFUL 


Characteristics of Centrifugal Air 
Compressors 


Centrifugal air compressors differ very 
materially in their operating characteristics 
from the standard types of positive-pres- 
sure blowers, and as they are just making 
their appearance in commercial installa- 
tions, engineers not familiar with their 
inherent characteristics are likely to try 
to operate them as they would a positive- 
pressure blower. 


The positive-pressure blower operates 
at constant volume and variable pressure, 


That 


when the speed is held constant. 


Discharge Pressure in Pounds per Square Inch 


sure blower. The pressure is nearly con- 
stant at constant speed, while the volume 
can be varied through a wide limit. The 
accompanying curve shows how the pres- 
sure varies in a centrifugal compressor 
from no-load quantity to load and a half. 

By automatically varying the speed of 
a positive-pressure blower it can be made 
to work as a constant-pressure machine 
through a limited range, while by vary- 
ing the speed of a centrifugal compressor 
it can be made to work as a constant- 
volume machine through a limited range. 

In the centrifugal this 
change of speed is obtained automatically 
by having a floatine air governor attached 


compressor 
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CHARACTERISTIC CURVE OF 


is, with every stroke of a reciprocating 
compressor or every revolution of the 
certain definite volume 
of air is taken into the compressor and 
discharged, the pressure of, the air depend- 
ing on the size of the through 
which it is forced. Positive-pressure 
blowers are usually equipped with safety 


cycloidal -type, a 


orifice 


valves to prevent excessive pressure rise 
when delivering small quantities, and this 
leads to waste of power when operating at 
light loads. 

(he centrifugal compressor requires no 
ty valve and is thus much more effi- 
ciint at light loads than the _positive- 
pr<ssure machine. The main characteristic 
oi a centrifugal compressor is just the 
reverse of what it is in the positive-pres- 


$a 


CENTRIFUGAL 


Power, N.Y. 


AIR COMPRESSOR 


to the inlet pipe of the compressor. This 
governor consists of a sheet-iron cone in- 
side of which is a circular disk supported 
by the current of inflowing air. The hight 
at which this disk floats depends on the 
quantity of air flowing. The disk is con- 
nected by levers, with the speed-control- 
ling device of the driver, so as to change 
the speed with any change in the quantity 
of air flowing and thus hold the quantity 
constant at the volume at which the air 
governor is set to operate. 

When starting a centrifugal compressor 
the blast gate should be closed until the 
machine has been brought up to speed 
and then it should be gradually opened. 
All openings closed gives light load on 
this type of compressor. This is the hard- 


IDEAS 


est thing about the machine for operating 
engineers to grasp, as it is directly op- 
posed to positive-pressure-blower practice. 


The machine should never be run with 
the piping wide open to the air. Under 
these conditions it will deliver several 


times the full-load volume and since the 
pressure does not drop off a great deal 
at heavy overloads, as can be seen from 
the curve, the driver will be heavily over- 
loaded, and if the compressor is motor- 
driven, the motor armature will be very 
With a turbine- 
particular 


likely to be burned out. 


driven machine no damage 


would be done. 

It might be well to state for the benefit 
of those not familiar with this type of 
compressor that, due to the high speed at 
which they run, they are always direct- 
connected to the driver and the 
are either high-speed motors or 
turbines. 


drivers 
steam 


The one great fault with this type of 
compressor is the liability of the impeller 
wheel to The 
machine 


vibrate. 
the 
high wheel speeds. 


inherent char- 


acteristic of requires very 

A common practice is 
wheel at 4000 
This gives a peripheral 
velocity at the rim of 21,400 feet per min- 
ute. 


to run a 30-inch 
tions per minute. 


revolu- 


While this is not a high value for 
turbine practice, it is for wheels con- 
structed as are impeller wheels and it re- 
quires the most careful balancing of the 
wheels to vibration at 


prevent excessive 


this speed. Excessive vibration may cause 
the impeller blades to break off, due to 
fatigue, and is almost certain to put the 
driver out of commission. 

When two centrifugal compressors are 
used to pump into the same main header, 
a check valve should be placed between 
each machine and the header. If this is 
not done and it is attempted to run much 
under full-load quantity for both machines, 
one or the other of the machines will take 
all of the load and thus run at a heavy 
overload, while the other machine will be 
running light. The for this is 
that centrifugal compressors have a rising- 


reason 


pressure characteristic from no load up to 
nearly full load; that is to say, an increase 
in quantity of air delivered by the com- 
pressor gives an increase in pressure. This 
can be readily seen from an inspection of 
the When compressors are 
pumping into the same header there is a 
slight pulsation of pressure in each ma- 
chine and as happens 
to reach momentarily a slightly highet 


curve. two 


one compressor 
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pressure than the other, the slight in- 
crease in ‘pressure will increase the quan- 
tity slightly on this machine, and the in- 
creased quantity will give a still higher 
pressure, due to the rising characteristic, 
and this in turn a larger quantity. This 
building-up process will continue until 
one machine is carrying nearly all the 
load. This tendency can be overcome by 
having the speed of the driver drop off 
as the load increases, thus neutralizing 
the effect of the rising-pressure char- 
acteristic. 

This change in speed can be obtained 
in turbine-driven machines by a simple 
adjustment of the governor for falling 
speed, and in direct-current motors by 
having them heavily compounded. 

Howarp M. NicuHots. 

Kenyon, R. I. 





Painting Power Plant Stacks 


A short time ago we got tackle and ma- 
terial ready to paint the stacks of the 
power plant; but when we came to hoist 
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the tackle by means of the small cables 
(Fig. 1) with which each stack was 
equipped, they were found to be broken 
and useless. 

We procured some paper balloons and 
sent them up inside the stack (Fig. 2) 
with a cord attached, intending to pull 
up a small rope, and then a wire cable. 
Everything worked nicely until we began 
pulling the string. It caught on a ragged 
edge on the top and refused to go farther. 
Several attempts were made, but always 
with the same result. The string method 
was a failure. 

The stacks are 116 feet high and 5 
feet in diameter. We were not in a mood 
to give up, and the job was shortly ac- 
complished by building nineteen ladders 
each 8 feet long, the longest we could 
take in at the base of the stack. These 
ladders were built to fit together at the 
proper angle, and set up inside the stack, 
as shown in Fig. 3. New cables were 
placed in the sheaves at the top and the 
painting was soon in progress. 

C. D. ELprencE. 

Fairport Harbor, O. 


POWER AND THE ENGINEER. 
Two Repair Jobs 


In the engine room a quick solution 
and repair often make a great saving. We 
had a piston (shown in Fig. 1) in which 
the rod gave way. In taking the piston 
out, we broke the ring groove, as shown. 
We had to make a new piston rod, and 
scheme some way to repair the piston so 
that the engine could be used at once. 





A 
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FIG. 2 


We cut a temporary ring groove back 
from the broken one as shown at A. 
A new ring was made, and when the 
engine was started it ran very smoothly, 
and continued to do so until we could get 
a new piston. 

In Fig. 2 is shown another rush job, 
that of repairing a Corliss-engine bonnet 
that had been broken off. We bored out 
the end, made a new supporting collar and 
threaded it into the broken piece, and the 
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bonnet was as good as new. We heated 
the base of the bonnet slightly and 
screwed in the extended collar; in cooling 
it shrunk on the collar and made a good 
solid job. 

C. R. McGauey. 


Richmond, Va. 





Adjusting Bundy Steam Traps 


In instances where Bundy return traps 
are used for draining oil from the sep- 
arators of condensing engines there may 
be some trouble in their operation, when 
used with a vacuum, due to sticking on 
the center. 

The object of this letter is to show 
how this trap can be adjusted so that its 
operation will be uniform, no matter 
whether it is draining headers under high 
steam pressure, or oil separators under a 
vacuum. 

Anyone familiar with the Bundy trap 
knows that when the steam valve is open 
the air valve must be closed and vice 
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ADJUSTING BUNDY STEAM TRAPS 


versa; also, that the higher the lift of the 
steam valve the less lost motion there will 
be between the collar and the locknuts on 
the steam-valve stem, wherein lies the 
cause of all the trouble, as I have found it. 
With small lost motion the action of 
the trap will be as follows: The trap bowl 
will fill with water and oil and slowly 
start to descend, the collar A, striking the 
top locknuts B on the steam-valve stem C, 
and tending to open the valve, upon which 
there is full steam pressure. This pres- 
sure, in addition to the friction of the 
trunnion packing, counterbalances — the 
weight of the water in the trap bowl and 
the descending motion is arrested, leaving 
the bowl hanging -in midposition. 

To overcome this condition, the trap 
bowl must drop far enough to gain suffi- 
cient momentum to overcome the pressure 
on top of the steam valve and the friction 
of the trunnion packing. To do this, it 
must have sufficient lost motion between 
the collar A and the locknuts B and D, 
on the steam-valve stem T. To do this, 
depress the trap bowl to within 1/16 inch 
of the bottom of the frame, in the mean- 
time having screwed the locknut B up 





September 21, 1909. 


and the lower locknut D down, and make 
a mark on the valve stem in line with 
the top of the stuffing-box nut. Then screw 
the nut B down until the steam-valve disk 
is raised 1/16 inch. 

Next, try to screw up the air-valve disk 
until it seats itself, which you will be 
unable to do, because the threads on the 
air-valve stem are not cut up far enough. 
Mark the hight to which the threads 
should come and take out the stem and cut 
the threads up to this point, at the same 
time sawing off enough of the stem to al- 
low the use of the cap locknut for holding 
the air-valve disk in position. 

Then repeat the foregoing adjustment, 
and when the steam valve has a 1/16-inch 
lift and the air-valve disk is against its 
seat, lock the nut B in that position. Then 
raise the trap bowl to within 1/16 inch 
of the top of the frame, and screw up 
the lower nuts and lock in position. The 
trap will then be in perfect working order. 

lf the trap is draining a vessel below 
atmospheric pressure, a slight leakage at 
the steam valve will allow the bowl to 
fill with vapor, which will hold the inlet 
check valves closed, thus keeping out the 
water. To test for this, close all the 
valves but the steam valve leading to the 
trap and unscrew the cap from the inlet 
check valve. If there is any leakage, one 
will be liable to see it. To remedy, take 
the valve out and put in a seat of good 
hard babbitt and the trouble will be over. 

Frank G. ENGLE. 
Dayton, O. 





Water Power for Steam Pumps 


I have been surprised to learn that few 
engineers seem to realize that the 
dinary duplex steam pump can be run on 
water pressure from city or other mains. 
There are a great many places where 
such a pump can be used to advantage, 
where conditions or location prevent the 
use of steam. 

Some time ago I was in charge of a 
pumping station operated by oil engines. 
It became desirable to pump the fuel oil 
from the barrels in the storage shed to 
the tanks on the engines. After studying 
various schemes, I decided to use a water- 
driven pump. I tried to locate a suitable 
secondhand one, but every engineer and 
machinery dealer that I outlined my plan 
to condemned it as impossible. Not dis- 
couraged, I purchased a new pump and it 
has done its work faithfully. The water 
pressure varies from 40 to 60 pounds, 
hut this has never given any trouble. Of 
course, it should be remembered that the 
pistons will not travel as fast as with 
steam, so a larger pump will be required 
‘o do the same amount of work. The 
ump that I put in was a 2 and 3 by 2-inch 
duplex and had a capacity of about five 
allons per minute. 


or- 


H. K. WItson. 
Edgartown, Mass. 


POWER AND THE ENGINEER. 
Air in the Air Chamber 


A chief engineer in a cotton mill in 
Massachusetts, holding a first-class license, 
had the top of the air chambers on all his 
pumps drilled and tapped and pet cocks 
put in so he could “let out the foul air” 
whenever it accumulated. In starting a 
pump he would always open the pet cock 
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FIG, I 


and let it remain open until a solid streata 
of water came out. Then he would close 
it, and wonder what made the pipes and 
pump jar so. With the best of arrange- 
ment, very few air chambers 
forming their full duties, ynless some 
method is used to fill them full of air. 
We usually expect that the air chamber 


are per- 


Globe 
Valve 


Cheek Cheek 


Globe 
© Valve 
































CS 
= 

















Power, N.¥, 
FIG. 2 
will fill with air from the water, but 


I think we would be surprised to find thet 
very few air chambers are even half filled 
with air when under pressure. 

While a small amount of air will some- 
times be sufficient to prevent the pump 
from jarring badly, nine times in ten, if 
the air chamber were full of air when in 
operation, things would go much smooth- 
er, and fewer pump valves and studs 
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would be broken, from 
known cause. 

A very simple method of filling the air 
chamber with air is shown in Figs. 1 and 
2. It works well and can easily be ap- 
plied to any pump by the engineer. Drill 
into the pump at any place in the suction 
chamber between the two sets of valves, 
preferably in the highest place available, 
and tap for a %-inch pipe. Then enter 
the air chamber near the bottom and con- 
nect as shown. 


apparently no 


At each suction stroke of the piston on 
that end a small amount of air will enter 
the pipe, and upon the return stroke part 
of this air will be forced into 


the air 
chamber. In a very few minutes the 
chamber will be filled, when the valve 


should be until the chamber has 
again become filled with water. It will 
be much better if a glass gage is put on 
the air chamber so the amount of 
water and air in the chamber can be seen. 


H. W. GraFrTon. 


closed 


Lawrence, Mass. 





Kerosene in Boilers 


I have been taking a silent interest in 
the controversy in regard to kerosene in 


boilers, and will give my experience with 


kerosene long before I saw anything 
written about it. 
About three years ago, when I took 


charge of the plant which I am now op- 
erating, in going over the boilers I found 
cold water feeding into them. This plant 
is fitted with two National closed heaters, 
one from each engine, and making in- 
quiry of the fireman as to why he was 
feeding cold water, the answer was that 
“the heater is 


checked.” I at once set 
about to ascertain the cause. I discon- 
nected the outlet and found the coils 
closed to % of an inch. The outlet 


being at the bottom, I plugged it up and, 
disconnecting it at the top, filled the coils 
with kerosene and let it stand forty-eight 
hours. Then I made steam connection 
direct from the boiler into the top, took 
the plug from the bottom and turned on 
the steam at 125 pounds pressure. It 
worked. 

This scale was not of a solid formation 
but made up of thousands of particles 
that had formed from time to time and 
been released, and then formed into one 
porous mass. I find kerosene in boilers 
very beneficial when used in the right way 
and at the right time. I have never got 
any material benefit beyond the heaters 
and feed lines by using it while the boiler 
is under steam. I find the proper time (if 
the boiler is scaled) is after cleaning. As 
kerosene is not a solvent of lime forma- 
tion, it only does its work by penetrating 
to the sheets and there forming a body 
which causes the relaxation to take place. 

J. R. Boyp. 

Rogers, Ark. 
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A Troublesome Pressure Tank 


The accompanying sketch illustrates a 
tank in a hydraulic-elevator installation 
which gave considerable trouble. Or- 
dinarily the water was carried at about 
two-thirds the hight of the tank, leaving 
the remaining space for air. 
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frame, and the space under the generators 
contained at least three barrels of oil 
that had dripped from the bearings and ec- 
centrics. 

The 12-inch header was divided into 
two parts by a gate valve, but no pro- 
vision was made for operating the feed 
pumps or condenser from both parts. 
While I was there they connected up the 
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A TROUBLESOME PRESSURE TANK 


Difficulty was experienced in maintain- 
ing the desired pressure without the air 
going out under the plunger with the 
water. This brought about unsteady mo- 
tion of the an almost. continuous 
application of the air pump, etc. 

The engineer in charge conceived the 
idea that there was a sort of swirl formed, 
as at A, above the mouth of the discharge 
pipe from the tank to the cylinder, such 
as one sees form in a vessel of water 
which has an opening in the bottom. 

He tried an experiment, as illustrated at 
B, extending the pipe inside the shell and 
extending it down to within 3 inches of 
the bottom. This entirely overcame the 
trouble. 


cars, 


Epwarp T. BINNS. 
Philadelphia, Penn. 





Poor Engineering 


While visiting the power house of a 
large manufacturing concern recently, I 
saw a new way of installing pipe work 
and other apparatus. 

The plant consisted of two direct-cur- 
rent generators direct-connected to cross- 
compound condensing Corliss engines, and 
three water-tube boilers of a new de- 
sign. Upon first stepping into the en- 
gine room I did not know whether to 
stay or not, as steam and hot water were 
issuing from nearly every point in 
the plant, and the engines were running 
about as smoothly as a boiler shop. The 
“chief engineer,” who had previously run 
a 50-horsepower slide-valve engine in a 
grist mill, told me that the engines were 
no good and that he had told his em- 
ployer so. The engines had not seen a 
piece of waste for two weeks, judging 
from the amount of oil and dirt on the 
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Boiler No. 1 
Burning Shavings 


CHIMNEY OF ODD 


third boiler, which made it necessary to 
cut a section out of the header to insert 
a tee. The part removed was taken to 
the machine shop to be cut off and 
threaded according to the dimensions 
given by the engineer. When the pipe 
was returned and put into position it 
was found to be % inch too long. In- 
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stead of cutting it off the engineer put a 
wedge between a steam pipe to one of the 
engines and a column in the wall and 
sprung the piping apart by driving the 
wedge in with a sledge. Then he proceed- 
ed to “cuss” the fittings and the packing 
and machine shop because the joints 
leaked. 

The engineer in trying to show off some 
of his authority told one of the firemen 
to keep the coal in a pile and not to scatter 
it all over the boiler-room floor, and that 
functionary promptly told him go 
where they don’t wear overcoats. 

I have since heard that it was neces- 
sary to shut down this plant for twelve 
days to put it in running shape, and now 
an engineer, in order to get a job in that 
plant, has to have a pedigree a mile long. 
Louis B. Cart. 


to 


Marshfield, Wis. 





Peculiarly Designed Chimney 


The illustration represents a chimney 
that has been doing duty for the past 65 





Boiler No, 2 


Burning Coal Power, N.Y. 


DESIGN 


years and is apparently good for as many 
more. The object of this type of diving 
flue is that where shavings are burned th« 
sparks travel a greater distance and have 
a better chance to die out and not 
fire to the surrounding property. 
There being no shavings burnt now, th: 
diving-flue section has recently been taken 


set 
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out, making ordinary  direct-flue 


chimney. 


an 


S. BUELL. 
Lynn, Mass. 





Finding the Mean Effective Pres- 


sure of Indicator Diagrams 


There are two methods of obtaining the 
mean effective pressure of indicator dia- 


grams: The planimeter and the ordinate 
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TO FIND MEAN EFFECTIVE PRESSURE OF IN- 


DICATOR DIAGRAM 








method, which can be worked out with a 
common rule. 

When using the ordinate method it is 
necessary to divide ithe length of the dia- 
gram into equal spaces and then draw an 
ordinate through the center of each. This 
will give equal spaces with a half space 
at each end of the diagram. To space a 
diagram requires considerable time and 
care, but by the use of the board shown 
in the illustration it can be quickly and 
accurately done. 

The board is made of hardwood, % 
inch thick and 8 inches square, on each 
side of which is a cleat 1 inch wide, to 
hold the board in shape. Across the bot- 
tom is a strip of wood raised above the 
surface of the board sufficiently to guide 
one edge of a triangle. With the triangle 
against this guide, draw a perpendicular 
line near the right-hand side of the board. 
From the bottom of this line measure 
to the left five inches and divide the 
line into equal spaces with a half space 
at each end. Near the top draw a line 
2% inches long and similarly divide it and, 
with a sharp-pointed instrument, draw 
lines from the bottom dots to the cor- 
responding top ones. 

To divide a diagram place it against 
the guide and with the triangle draw a 
perpendicular line across it at each end 
so as to just touch the ends. The dis- 
tance included between the perpendiculars 
will define its length. Move the diagram 
upon the board until the ends of the per- 
pendicular at the bottom coincides with 
the extreme lines on the board, and with 
a sharp pencil dot the bottom of the 
paper opposite each line. Move the paper 
cown against the guide and with the tri- 
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angle erect a perpendicular from each 
dot and the diagram will be properly 
divided by ordinates. 

The board laid out as shown will have a 
range of from 2% to 5 inches. To assist in 
working up a diagram, a table of circle 
areas from the diameter of the smallest 
rod to that of the largest cylinder, also a 
steam table, can be attached to the back 
of the board for ready reference. 

Considerable duplicate work can _ be 
avoided by computing a constant for each 
cylinder in the plant. This may be deter- 
mined by multiplying the total area of 
each side of the piston, after deducting 
the area of the rod, by the stroke in 
feet and dividing by 33,000. The quotient 
will be a decimal which multiplied by the 
mean effective pressure and by the revolu- 
tions per minute will give the horsepower 
at that particular speed and pressure. 

Lewis C. REYNOLDs. 

Willard, N. Y. 
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Designing a Vacuum Tank 


George P. Pierce tells an interesting 
story in the August 31 number, about an 
“engineer” who did not have a copy of 
my “Pocketbook” and had to borrow one 
at I a.m.; but he gives it a rather melan- 
choly ending, like that of the modern 
short story in the magazines. He also 
leaves the end hanging in the air. so that 
the reader wonders if the tank ever was 
built, and if so, how thick it was made. 
The end of the story is merely: “He fell 
in the boss’ estimation from a promising 
engineer to a raving theoretician.” Served 
him right, of course, but Mr. Pierce might 
have told us what he would have done if 
he had been in the engineer’s place. 

Many morals might be drawn from 
Mr. Pierce’s storiette. The most obvious 
one of course is that he should have had 
a “Pocketbook” of his own. If he had 
owned one and were familiar with its use 
he would have known better than to think 
“he could look up about that tank and 
figure it out in less than an hour,” and he 
would have “got onto the job” of figuring 
it before reading his evening paper. In 
less than an hour, probably, he would 
have found that the “Pocketbook” did 
not contain a word on the subject of vac- 
uum tanks 12 feet in diameter by 20 feet 
long, and an idea might have crept into 
his “think-tank” that he was mistaken 
in supposing that “surely a long boiler flue 
is under the same conditions as a tank.” 

The next moral is, that having found 
that the boilermakers were “in doubt 
about the correct thickness that would be 
safe,” and that all the books were silent 
on the subject, he should next morning 
have confessed his ignorance and recom- 
mended to the boss that he either employ 
a consulting engineer to design the tank, 
or else write to half a dozen of the lead- 
ing tank builders of the country and ask 
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them, if they had ever built a vacuum tank 
of such dimensions, what thickness they 
would advise, how they calculated it, and 
ii they would guarantee the tank. The 
boss then would have still considered him 
a “promising engineer” and not a “raving 
theoretician.” 

WiLtiAm Kent. 
Sandusky, O. 





To Rivet a Crank Pin or Piston 
Rod 


A large number of crank pins that 
are fitted with a taper hole in the crank 
web and riveted to the web, work loose 
after a short time lot of 
trouble. 

The method generally used is to cup 
out the end of the pin or piston rod (as 
the trouble is the same for piston rods 
as for crank pins), and rivet over the 
edge of this cup. This is not a very strong 
way, as this thin edge will soon break 
off and cause the pin or rod to work loose, 

The proper way to rivet a crank pin 
or piston rod is to use a taper on the pin 
or rod of about 4 inch to the foot. This 
taper in itself has a tendency to hold 
the pin or rod morg than the taper usually 
employed, which is generally about 3% inch 
to the foot. This in itself should appeal 
to the practical man. for it is a fact that 
the nearer straight a taper is the harder 
it will hold. 

Instead of cupping out the end of the 
pin or piston rod, a groove should be 
cut on the end about 4% inch deep and 
about 7/16 inch from the edge, according 
to the size of the pin or piston rod. A 


and cause a 

















Method usually employed 
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Finished by proper method 


METHODS OF RIVETING 


ball-set should be used to rivet it up with 
by spreading the metal on each side of 
the groove until the countersink in the 
web or piston is filled. In this way the 
rod or pin will come 
there is no thin edge to break off. 

The accompanying sketches will show 
how this is done and also the way that 
is exclusively used and how the job will 
look when done in the way described. 


H. C. WILLrAMSON. 


never loose, as 


Portsmouth, Va. 
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How Shift Changes Waste Money 


Every manufacturer who operates a 
steam-power plant for twenty-four hours 
per day, or for more than one turn or 
watch per day, should be interested in the 
following: 

There is a great loss in fuel when the 
day turn is replaced by the night turn. 
This loss is caused by the desire of the 
day turn to get away the moment the 
night turn shows its face. The same 
trouble occurs when the night turn is re- 
placed by the day turn. The men are 
tired with their long hours of labor, and 
prepare for a speedy departure, long be- 
fore the relief appears. 

It is customary for the men on duty 
to coal very heavily about half an hour 
before the relief appears. By so doing, 
in a plant of, say, 1000 horsepower, they 
will charge the furnaces with about 3 
tons of coal one-half hour early. This 
coal acts as a wet blanket and smothers 
the fire. From the heat beneath, gases of 
the fresh coal are distilled and wasted. 
These are exceedingly valuable parts of 
the coal and, in the East, represent from 
18 to 22 per cent. of its weight. From 
a thermic standpoint they represent from 
30 to 40 per cent. of the value of the 
coal. It is needless to say that the gases 
of this great blanket’ of fresh coal are 
distilled and wasted, resulting in a loss 
to the owner. 

These firemen, about to retire from 
their labors, pay little or no attention to 
the fires during their last half hour. 
They spend this time in washing and 
changing their clothes. After having 
washed and changed their clothes they do 
not care to soil their good clothes or their 
hands in firing. The result is that the 
fires become honeycombed, full of large 
openings through which cold air can pass, 
and economies are impossible. 

As stated, as soon as the relief ap- 
pears the old fireman skips. The new 
gang exchange greetings among them- 
selves, change their clothes, and will 
sometimes consume twenty-five minutes 
in their preparations, so that there is often 
an interval of from thirty to forty-five 
minutes between the extra-heavy coaling 
and the new gang’s taking hold of the 
fires. By this time the fires have burned 
exceedingly low, spots and openings occur 
on the grate and economy is destroyed. 
The new gang, in order to boost up the 
steam, level off the fires and throw on 
another dose of, say, 2 or 3 tons of coal. 

From long experience and observation 
I am convinced that such a method of 
changing from day to night gang, or from 
night to day gang, results in a loss to the 
owner of at least 2 tons of coal per day 
in a 1000-horsepower plant. 

The remedy is to permit no fireman to 
wash up and change his clothes until his 
relief has got into firing togs and is in 
a position for duty and work. 
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The foregoing is a copy of a paper 
which I have sent to numerous clients. 
J. M. WHITHAM: 
Philadelphia, Penn. 





Why the Eccentric Slipped 


The following is a rather peculiar ac- 
cident that happened to a pneumatic air- 
compressor which is a simple direct-con- 
nected engine, with the rocker arm set 
back of the flywheel shaft. The eccentric 
is fastened to the flywheel shaft by a 
collar in which are two set screws on 
each side of the cam. These screws be- 
came loosened and allowed the eccentric 
to slip just enough to allow one of the 
screws to get into another hole, and there 
it held fast. Not having run an engine very 
long, I was at a loss to locate the trouble, 
and did not stop the machine for perhaps 
two minutes, first working a light and 
then a heavy throttle. 


= 
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set over one furnace, and I bricked off 
all but about one-third of the grate sur- 
face under each boiler and kept the 
damper nearly closed. A friend of my 
employer told him that he could run with 
one boiler, without altering anything, and 
save half the fuel, but he failed to tell 
him how this was to be done. Was it pos- 
sible to fire one of these boilers and 
allow the other to act as a steam reservoir 
and effect a saving, or would it have been 


more wasteful? 
Mitton HEcuin. 


Cincinnati, Ohio. 





Wom Corliss Valve Stem 


Following is how a worn Corliss valve 
stem was repaired after being worn % 
inch deep, due to the friction of the pack- 
ing. 

It would have been better to have put in 
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METHOD OF 


After I once stopped, I could not start 
up again, and then, of course, it was 
easy to find the trouble. It is the little 
things that sometimes cause the most 
trouble. 

Roy S. Woops. 

Ashland, Ore. 





How Should the Boilers be Run? 


Several years ago I ran a plant con- 
sisting of two horizontal-flue boilers, 54 
inches by 24 feet, connected across the top 
with a large steam drum, and a mud 
drum across the bottom, and a 10x20- 
inch slide-valve engine, with a very light 
load, and steam was only used for the 
engine. This plant was leased for six 
months and it was decided to run the 
the plant as found, as no other expense 
was to be incurred. The boilers were 


REPAIRING VALVE STEM AND BUSHING 


new stems, but I did not want to do so 
until I could have the valve ports rebored, 
when we will get new stems and valves. 

In turning the worn valve stems, I be- 
gan on the inside edge of the bonnet 
bearing and turned up to the bottom of 
the stuffing box, the rest of the metal, the 
thickness of the bottom of the stuffing 
box, being left to preserve a fit and form 
a shoulder for the packing to build up 
against. I then took the gland and bored 
out for a bushing, counterboring the 
packing side of the gland so that the bush- 
ing would not slip through when putting 
pressure on the packing. The bushing 
was then turned to a sliding fit on the 
gland. 

Next I drilled two small pin holes, one 
in the upper and one in the lower half of 
the bushing. This being a split bushing, 
the holes were drilled from the packing 
side of the gland so the pins could be in- 
serted after the valve stem had been placed 
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through the bonnet. The pins are for the 
purpose of keeping the split bushing from 
oscillating with the stem. 
P. J. WALTERS. 
Pelham, N. Y. 


Heating and Ventilating Buildings 


The steam from the boilers enters the 
heating chambers, after being reduced to 
the proper pressure, by means of a re- 
ducing valve. After condensing, the water 
flows into the pump, and is pumped back 
into the boiler, at a temperature of about 
200 degrees Fahrenheit. 

The pump is controlled by means of a 
pump governor, which not only serves to 
keep the system from flooding, but also 
acts as a seal for the returns. The air 
ducts leading to the several rooms are 
connected directly to the heating cham- 
ber, and the air is drawn from outdoors, 
through and around the coils in the cham- 
ber, by means of a fan blower, and from 
there it passes to the several rooms in 
the building. | 

When the fan blower is driven by a 
steam engine, the exhaust is also con- 
nected to the coils, so that either steam 
direct from the boiler, or exhaust steam, 
or both, may be introduced into the coils. 
As the air passes between the coils it 
is heated to about 68 degrees Fahrenheit, 
and at that temperature enters the room 
near the ceiling, circulates around the 
room and passes out through an opening 
near the floor, and is finally discharged 
above the roof of the building, in this way 
expelling all impure air from the rooms, 
and keeping up a constant circulation of 
pure air at a temperature of 68 degrecs 
Fahrenheit. 

All windows, doors, etc., must be kept 
tightly closed, so that the circulation of 
air is not broken. If windows and doors 
are kept open the efficiency of the sys- 
tem is greatly reduced; in fact, it is prac- 
tically useless, besides burning consider- 
able more coal than is necessary. On the 
other hand, if the system is properly run, 
it will prove economical, and the venti- 
lation perfect. When this system of heat- 
ing is in operation, the direct steam to 
radiators may be shut off entirely. The 
proper temperature of the air in the ducts 
is maintained, usually by means of a 
thermostat, set into the ducts, which opens 
or closes the steam valve, as the case 
may be, thereby insuring constant tem- 
perature. In mild weather the exhaust 
from the engine is generally sufficient for 
heating the entire building. 

When the thermostat shuts off the ex- 
haust from the engine, the resulting back 
Pressure is sufficient to open the regular 
back-pressure valve, and allow the steam 
to escape to the atmosphere. By this sys- 
tem practically all of the water is re- 
urned to the boiler, the air to the rooms 
is pure, and the chilling of rooms by 
Opening windows is done away with, such 
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as would be the case where direct steam 
alone was used. 
Cuartes T. MELLEN. 
New York City. 





An Oil Filter 


The accompanying sketch shows the 
construction of an oil filter which is giving 
excellent satisfaction. The body consists 
of two compartments, 15 inches in diam- 
eter and 30 inches deep, connected by 
means of a pipe through the bottom of the 
partition, running up 17 inches on one 
side. 

It is fitted with a gage glass to each 
ccmpartment faucet to draw the water 
off. One compartment has a faucet about 
14 inches from the bottom to draw the oil 
off after the filtering process. 

A box, 14% inches square and 12 inches 
deep, with a pipe 16 inches long con- 
nected to the bottom, is so constructed 
that it will fit inside of one of the com- 
partments in such manner that the pipe 
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OIL FILTER 


covers within 2 inches of the bottom when 
in place. The box rests on cleats soldered 
on the sides of the compartment.  In- 
side the box are cleats on which to lay a 
frame covered with wire screen so that it 
will rest about 2 inches above the bottom 
of the box. ° 

The operation is as follows: After put- 
ting about 12 inches of clean water in each 
division of the filter, the box, with the 
pipe extending from the bottom, is placed 
into one side of the filter, as shown, and 
the screen placed in the box. 
then filled with waste, after which the 
filter is ready to work. By pouring oil 
on the waste it filters through the screen, 
runs down the pipe to the bottom of the 
compartment and comes up through the 
water, until the level is higher than the 
pipe on the side, when it overflows, runs 
down through the connecting pipe and 
rises up through the water in the opposite 
chamber of the filter. 

This process has taken some time, and 
as a large amount of dirt is taken out 
of the oil in passing through the waste, 
and more by standing in the first cham- 
ber, the dirt that gets through the waste 


The box is 
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naturally settles to the bottom of the tank, 
and by the time the oil has passed through 
the second water it is like new oil. 
R. E. DIttion. 
Arlington, O. 


Will a Centrifugal Pump Do the 
Work ? 





A direct-acting pump under my super- 
vision has been in operation for several 
years, taking muddy water from a river 
300 feet distant, and delivering into a 
tank against a total head of about 115 
feet. The suction, at times of extreme 
low water, may be as great as 24 inches 
of mercury at the pump. 

On account of the gritty water the cyl- 
inder becomes cut and the valve seats 
badly pitted, requiring repair every few 
months. We know, however, when the 
pump is getting in bad shape, and taking 
advantage of a time when a smaller quan- 
tity of water than usual is being drawn 
from the tanks, smaller pumps can be 
run in emergency until repairs are made. 

Although there is considerable slip, 
and decrease in efficiency after much wear, 
the pump is always dependable and can be 
relied upon to deliver water at any and 
all times. This fact is of the greatest 
importance. Water is constantly being 
drawn from the tank into which the pump 
delivers, and it is very important that the 
supply shall never fail. 

It is now proposed to replace the re- 
ciprocating pumps by a 10-inch centrif; 
ugal turbine pump. It can hardly be 
denied that the centrifugal pump, if well 
built and with ring oiling bearings out- 
side the pump casing, will be of cheaper 
and more satisfactory: operation from a 
mechanical standpoint. Such a pump 
should require little attention and abso- 
lutely no repair for a long time; and 
would be an ideal pump for this service 
it the suction lift were not so great. But 
I am of the opinion that 26 feet is too high 
a suction lift to expect of a centrifugal 
pump through such a long suction line 
in which there is the possibility of a good 
deal of air leakage. 

Centrifugal-pump salesmen assert that 
the centrifugal pump is good for just 
as great suction lift as the reciprocating 
pump, but I should like to hear from the 
readers of Power on this subject. The 
old pump, though expensive in opera- 
tion, can always be depended upon to de- 
liver some amount of water; while small 
air leaks might cause the centrifugal pump 
to lose its water entirely just at the time 
when it was most needed. I have heard 
the opinion expressed also, that if the 
centrifugal pump was made in two stages, 
it could take care of a higher suction lift 


than a pump with a single runner. I have 
no reliable information on this point, 
however. 


L. Corwin. 
Newburgh, N. Y. 
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Pump Indicator Diagram 


I submit the following diagrams, taken 
from a Holly triple-expansion vertical 
pumping engine. 

The diagrams were taken from the high- 
pressure cylinder, the pump working 
against 50 pounds water pressure, with 
25 pounds pressure in the intermediate re- 
ceiver. The speed was 15 revolutions 
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PUMP INDICATOR DIAGRAMS 


per minute, with a steam pressure of 100 
pounds per square inch, 22 inches of vac- 
uum being carried on the exhaust. The 
pump was lifting water 16 feet. A 60 
spring was used on the indicator. 

lf any reader has taken similar diagrams 
I should like to hear from him. 

GeorGe W. CARYL. 
Angola, Ind. 





Difference in License Examinations 


The station load had decreased to such 
an extent that only one engine was run- 
ning, and after looking over the engines 
that had been running, and finding every- 
thing in good order, I sat down o eat 
my midnight lunch. Just then the oiler 
startled me by abruptly saying: 

“I’m going to throw up this job and see 
if I can’t strike something out Pitts- 
field way.” 

“Why?” I asked. 
view out there?” 

“No,” he replied, “but you know I have 
tried twice to get a license and failed, so 
I’ve been culling some facts and figures 
and putting them together, and I’ve come 
to the conclusion that if I expect to get a 
license my chance is just 33.5 per cent. 
better in that district than in Salem. 
Oh! You needn’t smile,” he went on, “I’ve 
got the figures down in black and white 
and you have often told me in our dis- 
cussions that figures don’t lie.” 

“That’s getting it down pretty fine,” 
said I. “I’ve often wondered at the fact 
that men who have tried for a license in 
this district and failed would migrate to 
some other part of the State and after 
a while return with a ‘gold seal,’ but I 
never knew that the solution could be 
found in figures, so I guess it’s up to 
you.” 

He went to his closet and returned with 
a book and several papers. Handing me 
the book, he said: 

“Now this book is the report of the 
chief of the district police of Massa- 
chusetts for 1908, and on page 132 you 
will find the general summary of examina- 
tions. These figures.” handing me a 
paper, “are taken from it.” 


“Got something in 
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Looking at the paper I saw the fol- 
lowing: 


Applica- 
tions Re- 
ceived. 
1 952 
8 601 


plica- 


tions Re- Per Cent. 


Granted. 


48.3 
$1.8 


Licenses 
Granted. jected. 


286 310 
532 177 


District. 


After comparing his figures with the 
report, | remarked that “the men out that 
way must be better posted than in our 
district.” 

“Don't believe it,” he replied. 
examiners. 


“It’s the 
Some of them ask their ques- 
tions in much the same manner that the 
cheerful idiot propounds conundrums at 
a party, and they exhibit the same idiotic 
glee when they find you’ve been fooled 
as to what the question really was; while 
others ask plain questions and if you 
don’t quite understand they explain until 
you do.” 

“Well, admitting that there is a personal 
element that enters into the examina- 
tions, what plan can you suggest that will 
improve the system now in vogue?” 

“By having the questions in writing 
and approved and the answers marked 
by someone not concerned in the examin- 
ation. Then and not until then will a man 
in one district be examined on the same 
plane as one in another part of the State. 
Just think of it, here’s an examiner in the 
Suffolk district, who only passed 22 per 
cent. of the men he examined, while the 
examiner in the Berkshire district, passed 
go per cent. If you had to be examined 
which one of these examiners would 
you prefer to go before?” 

I replied that I “guessed I would be 
inclined to favor the 90 per cent. man.” 

“That’s why I’m going to give my notice 
in the morning,” he remarked, as he re- 
placed his book and papers in the closet. 

IF. C. ALMADor. 

Salem, Mass. 





What Caused the Air Pressure ? 


A three-stage centrifugal pump, driven 
by a three-phase induction motor, was 
opened up a few days ago to note the 
condition of the runners and casing. After 
the pump was assembled it was filled with 
water through a I-inch pipe which was 
tapped into the and suction 
pipes. After the pump was started, the 
ammeters showed that the pump was not 
pumping water. It was shut down and 
the priming valve opened to fill the pump 
and suction pipe again, as far back as the 
check valve. When started again the am- 
meters registered the same as before, and 
the vacuum-gage pointer was hard against 
the stop. 

I then removed the gage and air came 
out of the suction pipe, and judging from 
the sound of the escaping air, I should 
say that there was about five pounds pres- 
sure. The next time the pump was started 
everything went nicely. 

T should like to have the opinion of 
others as to what caused this air pressure 


discharge 
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in the suction pipe when the pump wa 
running. 
Louis B. Cart. 
Marshfield, Wis. 





Limitations of Pump Lift 


Thirty years ago I was employed by : 
mining company as engineer. When 
took charge they had a Blake pun; 
fitted with single cup-leather packing 
pumping water from the bottom of the 
mine. The suction pipe was 28 feet in 
vertical position and the pump kept the 
water out without any trouble. We could 
stop any length of time to put in new 
leather, and start right up as though the 
pump had not been stopped; the suction 
pipe had no foot valve, at that. 

Soon after this one of the steam boil- 
ers gave out, and we could not get 
enough steam to keep the water out of 
the mine, the water rising until we were 
compelled to raise the pump to a platform 
28 feet above where it first stood. I left 
the air chamber of the suction pipe and 
after repairing the boiler, steam was got 
up and for the first three or four days 
we lowered the water on an average 4 
feet per 24 hours, after this we could 
not lower it so fast, and the pump began 
to knock. When we reached 22 feet we 
could not lower the water any more. I 
fished up the vacuum chamber and put it 
in place and 30 hours after putting on 
the chamber, the platform, 28 feet below 
us was dry. We then lowered the pump 
tc its old position and had no trouble with 
a 28-foot suction. This is the way I 
learned the value of an air chamber. 

WILLIAM MELLEN. 

New York City. 


A Good Ferrule Extractor 





The boiler-tube ferrule extractor illus- 
trated herewith is being used in a number 
of locomotive shops and has the advantage 
over many of being cheaper and easier to 
construct; of being “huskier,” to stand 
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BOILER-TUBE FERRULE EXTRACTOR 


more abuse and having the advantage of 
being capable of some adjustment for use 
in various sizes of boiler tubes. 

In using the ferrule extractor shown in 
the sketch, a hard-steel washer 4 is first 
placed against the tube plate, the sect 
screw B being slackened to allow the jaws 
DE to enter. When all are in position, 
the set screw B is advanced far enough 
to press the jaws of the extractor tiglit 
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against the sides of the boiler tube; the 
nut F is then turned with a wrench and 
the ferrule gradually drawn out. 
R. P. MESSER. 
Poughkeepsie, N. Y. 





To Increase Speed of a Corliss 
Engine 





To increase the speed of a Corliss en- 
gine, all the change needed is a larger 
pulley on the governor shaft. The gov- 
ernor will revolve at the same rate of 
speed, but the riumber of revolutions per 
minute made by the crank shaft will be 
greater. 

The method of finding the size of pulley 
required will be easily understood from 
the example. A Corliss engine is run- 
ning at 60 revolutions per minute; the 
size of the pulley on the main shaft is 12 
inches and on the governor spindle, 8 
inches. To speed the engine up to 80 
revolutions per minute, find the size of 
pulley needed on the governor. 

The speed made by the governor shaft 
is, 

12 X 60 
——— go r.p.m. 

Size of pulley required is, 

a as 10.66 inches. 

LEONARD VALLILLEE. 
Gabriels, N. Y. 





Corliss Engines versus Steam 


Turbines 


I note with considerable regret that on 
page 331 of the August 24 issue, under 
the above caption, you are opening your 
columns to what appears to me to be an 
altogether useless and wholly undignified 
controversy. 

Without wishing to cast any reflection 
on the good faith of the reason given for 
the departure from your usual policy, 
I believe that on more mature considera- 
tion, you will be of the opinion that 
“the important engineering question in- 
volved” dwindles into utter insignificance 
in comparison with the question of the 
propriety of sundry modern advertising 
methods. 





By referring to page 112 of the ad- 
vertising section of the same issue, the 
connection between the advertisement and 
the “open letter” is plainly seen. It is 
quite evident that the advertisement and 
the letter were intended to appear simulta- 
neously, and that by a trick that is more 
shrewd than commendable two columns 
of your editorial pages have been made to 
Supplement a page of paid advertising. 
1¢ advertisement of the Corliss engine 
Ttefers to an advertisement of a steam 
turbine, and both are bad examples. 

The advertisement of the steam turbine 
is <> unspeakably silly that it could mis- 
lea’i no one who makes any pretensions to 
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being an engineer. The statement that 
the steam consumption of a reciprocating 
engine increases over 50 per cent. after 
three months’ service is so preposterous 
that it would immediately be recognized 
as being born of crass ignorance, rather 
than a deliberate desire to deceive. 

However, when one realizes that under 
modern business conditions the advertis- 
ing of a large concern is conducted as a 
distinct department, just as is the engi- 
neering, the construction or the account- 
ing, an advertisement of this sort will be 
recognized as an unfortunate incident 
rather than an evidence of bad faith. 

With the utmost care, a large manu- 
facturing establishment with a complicated 
organization will occasionally get an in- 
competent engineer who will turn out a 
faulty design, or a careless mechanic who 
will slight some detail of his work, or an 
accountant who will make an annoying 
mistake. Is it, therefore, any more sur- 
prising that there might be an incompetent 
employee in the advertising department 
who should turn out a faulty advertise- 
ment that is no more representative of 
the policy of the company than is faulty 
design, workmanship or bookkeeping? 

It is, indeed, surprising that this sort 
of thing does not occur oftener in these 
days when advertising is claimed to be 
taught as a special science, quite inde- 
pendent of a technical knowledge of the 
thing advertised, but based on psycholog- 
ical principles equally applicable to liver 
pills, mining stocks and locomotives. 

The advertisement of the Corliss-engine 
builder is equally reckless. Without en- 
tering into any discussion as to compara- 
tive economies, the facts are at least suffi- 
ciently well established that no intelligent 
person will seriously consider the intima- 
tion that a steam turbine cannot be made 
to give economic results within 25 per 
cent. of the best obtainable with any 
type of reciprocating engine whatsoever. 

Furthermore, the advertisement is in 
decidedly bad taste, and I believe that if 
many of your clients were to submit copy 
of this sort, you would not be overly well 
pleased, and would probably place some 
restriction on the class of advertising mat- 
ter that you would admit. 

If there be any one who is so con- 
stituted that the steam-turbine advertise- 
ment mentioned awakens within him a 
feeling of honest indignation instead of 
pity or amusement, he would be entirely 
justified in registering a dignified protest 
against the publication of such irrespon- 
sible statements even in your advertising 
pages. The protest that has been made 
in this case hardly comes under the class 
which could be called dignified. 

IT venture to suggest that it might not 
be outside the province of the manage- 
ment of an engineering journal to exclude 
from its advertising pages, just as rigidly 
as from its reading columns, any matter 
that is palpably untrue. The inaugura- 
tion of such a practice would, undoubted- 
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ly, work to the benefit of both the ad- 
vertiser and the general public. 

As to the little engineering question tn- 
volved, the comparative merits of the 
steam engine and the steam turbine are no 
more likely to be determined by discus- 
sion than the time-honored question about 
the relative mightiness of the pen and the 
sword, that rural debating societies strug- 
gled with for years. 

There are situations in which steam tur- 
bines are most desirable, and there are 
situations in which it would be folly to in- 
stall them; just as there are situations 
in which it would be folly to install a 
compound steam engine instead of a 
simple one. Even the old, simple, slide- 
valve throttling steam engine still has 
its place in the engineering world, and 
instead of being driven to the wall by 
what we call progress, its builders, with- 
out any flourish of trumpets, are enjoy- 
ing a volume of trade that would be sur- 
prising to those of us whose vision is 
restricted to the consideration of modern 
developments in power-plant equipment. 

There are situations in which gas power 
is preferable to steam power, but the 
prospects of its universal adoption are as 
yet not particularly alarming to those who 
build or use steam power-plant equipment. 

It is safe to assume that the engineering 
public buys intelligently, and that the fact 
that steam turbines, steam engines and gas 
engines are bought and sold year after 
year is more convincing evidence that 
each has its merits, than any amount of 
wordy argument. 

A discussion of the relative merits of 
the several types of prime mover, apart 
from the conditions of service, is wasted 
effort. 

The engineer must consider the ques- 
tion in connection with the local condi- 
tions that confront him, and make his 
decision accordingly. And, in general, he 
does not regard all advertising statements 
as strictly scientific facts. 

There is too much talk about what 
power-plant apparatus will accomplish in 
the way of economical results, instead 
of what can be done with it. 

Economical results are obtained not 
from the machinery alone, but from the 
combination of a man and machinery. A 
good workman may turn out excellent 
work with an indifferent tool, and an in- 
competent workman will probably turn 
out a botched job with the best tool in 
the world. 

The fact that the overall economy of a 
certain power plant with one kind of 
equipment is better than that of another 
plant with a different type of equipment 
is no conclusive evidence as to the rela- 
tive merits of the respective equipments 
in themselves. No manufacturer of power- 
plant apparatus has yet reached the point 
where he can afford to ignore the intelli- 
gent and thoughtful engineer as a factor 
in establishing and maintaining the com- 
mercial success of his product. 
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As to the length of the period over 
which the original economy of any prime 
mover may be maintained, whether it be a 
steam turbine, steam engine or gas en- 
gine, no one dare set a limit whea the ma- 
chine has the quality of care and attention 

that many men are capable of giving it. 
The Westinghouse Machine Company, 

H. E. LoNcwE Lt. 
Consulting Engineer. 

East Pittsburg, Penn. 





Reheating Tubes in Receiver 





Among other engines in a power plant of 
about 1500-horsepower capacity was a 300- 
horsepower cross-compound Corliss con- 
densing unit, the receiver of which con- 
tained a nest of tubes for the passage of 
live steam for reheating purposes. 

The economy of this arrangement had 
caused some little discussion, and one 
first-class engineer contended that the 
economy would not be impaired in the 
least by cutting out the live steam from 
the receiver and using it in the ordinary 
way through the throttle. This engineer, 
who I knew could design, build, and oper- 
ate simple or compound engines, and who 
had not forgotten his training in thermo- 
dynamics, eventually came to have charge 
of the plant in question. 

The first thing he did was to cut out 
the reheating system. Now the point 
that arose in my mind at the time was 
this: The engine was the product of a 
first-class firm, which has a reputation of 
knowing its business, and, similarly, the 
engineer who was up in his business con- 
demned and removed this portion of the 
company’s design. 

A discussion on this point of reheating, 
not from a theoretical standpoint alone, 
but also from a practical point of view, 
should prove interesting and profitable to 
engineers in these days of speculation as 
to how long it will take the gas engine 
and turbine to put the reciprocating en- 
gine on the scrap heap. 

J. A. CARRUTHERS. 

Bankhead, Alberta. 





Engine Repairs 





At the time of assuming responsibilities 
in a plant of considerable capacity, trouble 
was experienced with piston packing in 
a 20x22 railway engine. Upon inspec- 
tion, it was found that there was con- 
siderably more clearance than necessary 
between the piston rod and the back of 
the stuffing box. A metallic backing-up 
ring for packing was used, and had be- 
come broken and allowed to churn around, 
cutting the bottom of the stuffing box in a 
disgraceful manner. After thinking mat- 


ters over, the following method of repairs 
was adopted: 

The piston and rod were removed. A 
solid cardboard disk was fitted in the 
stuffing box from the front, and backed 
A piece of I- 


up by a piece of shafting. 
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inch pipe was put in from the back end 
of the cylinder and backed up with clay. 
Then the space was filled with babbitt, 
after which the babbitt was removed and 
a hole for the rod was cut and faced off. 
This made a half moon of _very irregular 
and peculiar shape. This was put in place 
and, with a lead washer over the entire 
face of the bottom of the stuffing box, 
made quite a respectable piece of work, in 
appearance. 

A standard metallic packing was also 
used, instead of soft fibrous packing, and 
there has not been a cent’s worth of re- 
pairs or packing used on the rod in the 
past year. | 

Incidentally, it has been the writer’s ex- 
perience that by the use of metallic pack- 
ing this expense account has been reduced 
more than one-half, and while it is hard 
at times to induce plant managers to pur- 
chase metallic packing, the first cost is 
no consideration at all when ultimate sav- 
ing is considered. 

Grorce A. Eyter. 

Cumberland, Md. 


What Caused the Lights to Go 
Out? 


While making some changes in the line 
work in front of a light plant, it was 
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sate WIRING DIAGRAM re 
necessary to cut the four wires of two 
are circuits. When connecting up again 
the leads X and Y (see sketch) were 
interchanged by mistake. When the lights 
were put on that night the ammeter on 
circuit A only registered 2 amperes, but as 
soon as the stab switches on circuit B 
were inserted, both ammeters registered 
4.5 amperes. The lights on both circuits 
would light up and go out and quite a 
few grounds showed up that never gave 
trouble before. 

One of the electricians in this plant 
claims that none of the lights ought to 
burn, as the circuit was open, while the 
other one claims that as both circuits were 
connected to different phases of a three- 
phase circuit, the circuit is closed through 
the other phase. What I should like to 
know is what caused the lights to light 
up and go out; also, what caused the 
grounds to show up. If the circuit should 
be open on this same system, what causes 
the lightning arresters to flash when the 
stab switches are inserted? 

Louis B. Cart. 

Marshfield, Wis. 
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About Electrical Grounds 





We have a mining plant with two boi’- 
ers, two stacks 50 feet high and two pump ; 
to drain the mines. We do the drillinz 
with compressed air. The hose throug 
which air is conveyed from the supply 
pipe to the drilling machines is wire- 
covered, and it is a common thing duri: 
an electric storm for the men to 
shocked. The hoisting cable is iron, b 
the hoisting tower is only about 35 fe 
high. The electrician at the local electric- 
light plant told the “boss” to solder a 
copper wire to the receiver of the air com- 
pressor and drive an iron into the ground 
and ground the air pipe. 

I contended that it would not be ground- 
ed any more than it is now. The mine 
is 100 feet deep, and wet, with a 4-inch air 
pipe going from the receiver down to the 
bottom, where they connect the hose to 
the machines. One pump is connected to 
a 10-inch pipe, the other to a 3-inch pipe, 
and a centrifugal pump with a 4-inch 
suction pipe is connected to the pond about 
400 feet away. Notwithstanding these 
grounds, with a heavy charge of electricity 
some goes down in the mines. How can 
this trouble be overcome? 


or of a UG 


E. McKoy. 
Linden, Wis. 





Homemade Packing 





Our packing expense used to be quite 
an item and we tried to cut it down to 
no avail, until one day I happened to be 
looking through our scrap and the idea 
occurred to me to make a packing from 
scrap-babbitt metal. 

I procured a wooden box, two 5-pound 
lard cans, two I-inch round irons with 
centers on each end and hot sand enough 
to fill the wooden box. I got my babbitt 
together and put it in the ladle over a 
common plumber’s furnace and while 
that was getting hot I prepared my box. 
I placed the two cans in the box and 
surrounded them with hot sand, then 
placed the round irons, standing, in the 
center of each can and secured them in 
that position. Having the box thus pre- 
pared, I was ready to pour the metal, 
which should be good and hot. This was 
poured into the pails. 

The object in heating the sand was to 
prevent blowholes in the babbitt after it 
had cooled. 

When cold I stripped the tin off, put 
the metal in a lathe and cut threads about 
the thickness of light twine and 3 or 4 
feet long. I put enough threads together 
to fit that particular box and not screw 
up too tight. After a few days it was 
in working order and it has proved as 
good a packing as any on the market for 
up to 100 pounds pressure, except on ice 
machinery, brine pumps and the water 
end of feed pumps. 

Epcar G. SCHINDLER. 

Roxbury, Mass. 
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Inquiries 


Questions are not answered unless they are 
of veneral interest and are accompanied by 
the name and address of the inquirer. 








Direct-current Lighting Feeder 

of wire should be used 
to supply 50 incandescent lamps in a 
building 650 feet from the one contain- 
ing the dynamo? The dynamo gives di- 
rect current at IIO volts. 


What size 


L, 2B. 4. 
It depends almost entirely on the loss 
you can allow in the wire. The follow- 
ing table gives the drop in voltage for 
each standard size of wire carrying one 
amperes a distance of one foot: 


Drop per 
Wire Cire. Mils. Ampere 
Number. Section. per Foot. 
0000 211,600 0.00010 
000 168,700 0.00013 
00 133,079 0.00016 
0 105,560 0.00020 
1 83,694 0.00026 
2 66,370 0.00032 
3 52,630 0.00041 
4 41,743 0.00051 
5 33,102 0.00064 
6 26,250 0.00081 
8 16,510 0.00130 
10 10,382 0.00204 
12 6,530 0.00324 
14 4,107 0.00515 


With a drop of 3 volts, 107-volt lamps 
would be used and the current would be 
26 amperes. The distance being 650 feet, 
the drop per ampere per foot is 

3 


tie” 0.0001775 


volt. No. 00 gives less drop than this 
and No. o more. Using No. 0, the drop 
would be 0.0002 volt per ampere-foot, or 


650 X 0.0002 = 0.13 
volt per ampere. Therefore, to get 3 = 
volts drop, the current must be 3 ~ 0.13 
= 23 amperes, which would not be enough 
for 50 lamps. It would probably be best, 
however, to use 107-volt lamps and No. 
© wire, because the drop would be very 
little beyond 3 volts with all lamps burn- 
ing and it would be just 3 volts with 44 
lamps burning. 


Dynamo and Motor 


How can a shunt-wound direct-current 
dynamo be changed to run as a motor, 
the voltage being the same in both cases? 

a ee 

No change is necessary in the machine. 
It is only necessary to put a rheostat in 
Series with the field winding and leave 
out the starting box in the armature cir- 
cuit. 

The speed as a dynamo must be 10 
to 20 per cent. faster than it ran as a 
Motor, according to the size of the ma- 
chin 


Resistance in Armature Circuit 

Will a motor rated at 750 revolutions 
Per »sinute operate satisfactorily with re- 
‘ec in series with the armature to 
brine the speed down to 460 revolutions 
Per siinute? 

z E.G. Ti. 

Ye:. provided the load is constant or 
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very nearly so. If the load varies, the 
speed will vary badly, increasing when the 
load decreases and decreasing when the 
load increases. There will be a large 
loss in the dead resistance, but the motor 
will operate satisfactorily except as to 
speed regulation, as explained. 


Impedance of a Magnet Coil 

If a coil wound on an iron core has a 
resistance of 5 ohms and an inductance 
of 1/20 henry, what current will flow 
when an electromotive force of 100 volts 
at 30 cycles per second is applied to the 
terminals ? 

5. Be 

The inductance being 1/20 henry and 
the frequency 30 cycles, the reactance 
would be 

2 © 30 X 0.05 = 9.425 

ohms. The impedance, therefore, would 


be 


V (9-425)? + 54 = 10.67 
ohms, and the current would be 
100 — 10.67 = 9.37 
amperes. 


Transformer Ratio 
If a transformer having 1500 turns of 
wire in its primary winding is supplied 
with primary current at 1000 volts, how 
many turns must the secondary winding 
contain to deliver 104 volts at no load? 
If the primary wire is No. I0 gage, 
what size should the wire in the secondary 
winding be? 
i, 
The secondary winding must contain 
104 
1000 





xX 1500 = 156 


turns of wire. The size of the wire 
should be not less than 
‘ae X 10,382 = 99,827 

circular mils, but there is no such stand- 
ard size in copper. The nearest size is 
No. 0, with 105,560 circular mils, and this 
should be used, if the wire is to be round. 
Flat strip or ribbon would probably be 
used commercially, and the cross-section 
should be at least 

99,830 X 0.7854 = 78,406 
square mils, or practically 0.08 square inch. 


Heat Required to Convert Ice into Steam. 
Assume a block of ice weighing ten 
pounds at a temperature of 18 degrees 
Fahrenheit. Compute the amount of heat 
required to convert it into steam having 
an absolute pressure of 30 pounds. 
a« te. 
The specific heat of ice is 0.504. There- 
fore, the amount of heat required to 
raise the temperature of 10 pounds of ice 
from 18 degrees Fahrenheit to 32 degrees 
without melting it is 
10 X 0.504 X 14 = 70.5 
B.t.u. The latent heat of liquefaction of 
ice is 142.65, so that multiplying this quan- 
tity of heat by 10 gives 1426.5 B.t.u. re- 
quired to melt the ice without raising 
its temperature. Consulting a steam table 
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you will find that the total heat in steam 
at 30 pounds absolute pressure (this heat, 
of course, being measured above 32 de- 
grees Fahrenheit), is 1158.3. Multiplying 
this figure by 10 to give the quantity for 
10 pounds of steam, gives 11,583 B.t.u. 
Adding these quantities we have a total 
of 13,080 B.t.u. required to raise the 10 
pounds of ice from 18 degrees Fahrenheit 
to the melting point; then raise the tem- 
perature to the boiling point and evap- 
orate it at 30 pounds absolute pressure. 


Entropy and_ the 
Diagram, 


Temperature-entropy 


Please give a definition and explanation 
of entropy and the temperature-entropy 
diagram. I have the definition in “Web- 
ster’s International Dictionary,” but I can- 
not clearly connect the use of the word 
with the Greek derivation, nor fully un- 
derstand the quotation with which he 
closes his definition: “The Entropy of 
the universe tends towards a maximum.” 

> A. D. 

In the diagram, of 
which the steam-engine indicator diagram 
is an example, vertical distances or or- 
dinates represent. pressures and horizontal 
distances or abscissas represent volume, 
and the area of the diagram, which is 
the product of the length and hight, that 
is, of the increase of volume by the aver- 
age or mean effective pressure, is the 
energy. 


pressure-volume 


If you will make a diagram such as 
was shown on page 226 of our issue of 
February 2, 1909, in which vertical dis- 
tances represent absolute 
and the area still represents energy as it 
does in the indicator diagram, the hori- 
zontal dimensions or the abscissas_ will 
represent entropy. You will find in the 
article referred to a good illustration of 
the use of the temperature-entropy dia- 
gram and from it should be able to get 
a good idea of what is meant by that 
term. 

Proper Distance in Belt Drives 

Is there any formula for determining 
the proper distance, or maximum or mini- 
mum distance, for designing belt drives 
for any size of belt? 


temperatures 


W. M. 

We do not know of any positive rule. 
If the distance between the pulley centers 
is too short the are of contact on the 
smaller pulley will be too small, owing to 
the greater angularity of the belt and the 
sacrifice of the sag of the longer belt. 
If the distance between the pulley centers 
is too great the belt is apt to flap. 

When narrow belts are to be run over 
small pulleys 15 feet center to center is 
a good average, the belt having a sag of 
from 134 to 2 inches. For larger belts 
working on larger pulleys from 20 to 25 
feet does well, with a sag of 2% to 4 
inches. For main belts working on very 
large pulleys the distance should be 25 
to 30 feet, the belts working with a sag 
of 4 to 5 inches. 
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Lubricating Engine Cylinders 


Do you know how much cylinder oil 
you use? 

Would it be an awful task to write on a 
postal card the size and speed of your 
engine and the amount and kind of oil 
which it uses and mail it to the editor of 
Power? 

Out of our forty-odd thousand 
scribers probably three-quarters could give 
us interesting and valuable information 
along this line. We have asked for it a 
number of times but the responses do not 
come. 

We know that our readers are not dis- 
obliging, we know that they have this in- 
formation, and we need it. Won't they 
send it in? 


sub- 





The Effect of Vacuum on Engine 
Efficiency 


A correspondent asks for information 
as to what allowance should be made for 
failure on the part of the purchaser to 
produce the vacuum called for in a con- 
tract. Suppose an engine is guaranteed 
to produce an indicated horsepower-hour 
on 16 pounds of dry steam at 110 pounds 
pressure with a 26-inch vacuum, but that 
only 23 inches of vacuum can be main- 
tained. What must be the performance of 
the engine to comply with the terms of 
the contract? 

The engine builder takes the ground 
that he is entitled to the 1.5 pounds of 
mean effective pressure sacrificed by the 
failure to produce the vacuum through no 
failure of his. If an engine at a given 
cutoff produces 26.5 pounds mean effective 
pressure, referred to the 
cylinder, with a vacuum of 23 inches, it 
would at the same cutoff and hence with 
no more steam produce a mean effective 
of 28 pounds with the 26-inch 
The horsepower would be in- 


low-pressure 


pressure 
vacuum. 
creased in the same proportion, and he 
claims that the total amount of steam 
‘used should be divided by this larger 
horsepower that he would have produced 
if the stipulated vacuum had been pro- 
vided, in determining his steam used per 
horsepower on test; or that the contract 
allowance should be increased in the in- 


verse proportion, in this case in the 
proportion of 28 to 26.5 so that instead 
of 16 he should be allowed 28 K 16 + 


26.5 = 16.9 pounds. 

This is simple and is right if the effi- 
ciency of the engine is not affected by the 
change in back pressure, and if it can 
make a one hundred per cent. return for 
the vacuum furnished. Is it so affected, 
and if so in what direction? 

The engines at the power plant of the 
West Point Military Academy developed 
an indicated horsepower-hour on 18.33 
pounds of steam, with a back pressure 
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above the atmosphere of 1.1 pounds* witl 
a mean effective pressure referred to th 
low-pressure cylinder of 33.6. 

Is it to be assumed that with a 28-inc 
vacuum the engine would have develope 
its horsepower-hour on 

18.33 X 33.6 
= 12.6 
33-6+ 1.1 + 14 


pounds? 





The internal losses of the engine would 
be increased by the wider range of tem 
perature, there would be more cylinder 
condensation the cooler ex- 
haust, but, on the other hand, the engine 
would cut off later to carry the 
load with the diminished vacuum which 
would tend to lessen cylinder condensi- 
tion but would probably carry the engine 
away from its most efficient condition. 

The best way of making the correction 
would seem to be from efficiency curves of 
similar engines with different vacua, but 
these not available for the 
same type of engine, initial pressure qual- 
ity of steam jacket and reheater condi- 
tions as the case in point. 

It is a pretty subject 
and we should be glad to have our cor- 
respondents, those who 
had to deal with the question, express 
their views of it. 


because of 


same 


are always 
for discussion, 


especially have 





Load Factor and Power Factor 


The above expressions are so similar 
that they are frequently confused by op- 
Load factor is 
plicable to any machine, apparatus or set 
cf machinery which carries a “load”— 
that is, does work of any sort. In power- 
plant operation it can be applied to a com- 
plete station or to any boiler, engine, gen- 


crating engineers. ap- 


erator, pump, transformer or other piece 
of the station equipment. It means merely 
the proportion of the total capacity that 
is carried as an For example, 
if the average load carried by a five hun- 
dred-horsepower engine is three hundred 
then its factor” 
be sixty per cent., because the average 
load is sixty per cent. of the full rated 
load. Again, if a transformer rated at ten 
kilowatts carries an average load of eight 
kilowatts, its “load factor” is eighty per 
cent. 


average. 


horsepower, “load will 


Power factor is less easily explained in 
simple language. It is applied only to 
alternating-current circuits and apparatus. 
Any circuit when carrying an alternating 
current develops what is known as “self- 
induction” and this throws the 
out of step with the pressure. 


current 
Conse- 
quently, the combination of pressure and 
current produces less power than it would 
if the two were exactly in step during 
their alternations. When they are i 
step, if you multiply the volts by the 
amperes the result will be the power i 
watts; when they are out of step, the 


*Power, April 27, 1909, page 754. 
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product of volts X amperes is not watts 
but apparent watts or volt-amperes. Now, 


if the pressure and current are out of’ 


step to such an extent.that the real watts 
are only eighty per cent. of the volt- 
amperes, then the “power factor” is eighty 
per cent.; that means that that pressure 
and that current can do only eighty per 
cent. of the work that they would do if 
they were in step. 

The self-induction of an incandescent 
lamp is so small that it is insignificant, and 
the power factor of an incandescent light- 
ing circuit is so high that it is considered 
one hundred per cent. But an induction 
motor has a great deal of self-induction, 
and the power factor of a circuit carrying 
current to such motors is therefore rela- 
tively low. Moreover, the power factor 
of an induction motor is lower at partial 
loads than at full load. <A circuit supply- 
ing several underloaded induction motors 
may easily have a power factor as low as 
sixty or sixty-five per cent., which means 
that only sixty or sixty-five per cent. of 
the current is doing useful work; the 
other thirty-five to forty per cent. is mere- 
ly heating the armature winding of the 
generator and knocking out its voltage 
regulation. 

A low load factor is a serious disad- 
vantage to a power plant but a low power 
factor is worse because it forces the gen- 
erators to run at low load factor and also 
upsets the pressure regulation. 





Why Live Steam Does Not Burn 


There is a belief in the minds of many 
that dry steam will not burn or scald or, 
in fact, give up much of its sensible heat 
until it has parted with so much of its 
latent heat that it becomes wet. In proof 
of this belief it is said that the bare hand 
may be safely held in a jet of dry steam 
escaping from the trycock on the water 
column of a boiler making dry or super- 
heated steam, while it would be the hight 
of folly to place the same unprotected 
hand in the steam blowing from the ex- 
haust pipe of a steam engine or pump. 

Things are not always what they seem, 
and a jet of dry or superheated steam is- 
suing from a boiler would cook a hand or 
any other part of the human anatomy 
just as effectively as exhaust steam, if the 
jets were of the same size. In the case of 
the little stream of steam from the try- 
cock, the small total amount of heat is 
distributed over a comparatively large 
surface and is so mixed with and cooled 
by the air carried along with it that it has 
no harmful effect. 

In situations where it is impossible for 
a steam jet to pick up and carry along 
With itself a stream of air, the full effect 


of the heat in the steam may be felt, as 
attempts to calk small leaks under the 
fl ses of nozzles where the issuing jet 
IS protected from the air on nearly all 


< will prove. It will be found, if tried, 
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that the hand that holds the calking tool 
must be protected from the jet of steam 
by means of a glove or by the use of a tool 
long enough to keep the hand out of the 
direct path of the clear steam. If the 
hand in a jet of steam which does not 
scald also holds a thermometer it will 
show at once that scalding does not take 
place because the temperature is below the 
scalding point. 

Any fluid, wet or dry, will give up its 
heat to a body cooler than itself at a 
rate proportional to the difference in tem- 
perature, and dry steam or dry air if hot 
enough will just as surely burn the flesh 
as wet steam or water. 





Effect of Receiver Pressure 





To what extent are the steam consump- 
tion per horsepower-hour and the total 
horsepower of a compound engine affected 
or controlled by the receiver pressure? 
In a pumping station where the receiver 
pressure carried was several pounds 
higher than that ordinarily maintained in 
similar plants, the reason given for the 
high receiver pressure was that if the 
pressure were reduced the engine would 
run away. 

Lowering the receiver pressure’ by 
lengthening the cutoff on the low-pressure 
cylinder reduces the back pressure on the 
high-pressure piston and increases the 
work done in that cylinder. At the same 
time it also decreases the amount of work 
done in the low-pressure cylinder and the 
proportion of the total work of the engine 
performed by the low-pressure cylinder. 

With the higher receiver pressure com- 
pression will be carried higher than with 
a lower pressure, for the steam caught by 
the closure of the exhaust valve will 
be more dense and less steam will be 
taken from the boiler to fill the clearance 
at initial pressure than when the same 
volume of less dense steam of a lower re- 
ceiver pressure is compressd. 

Though the cutoff takes place at the 
same point in the stroke in both cases, a 
much larger volume may be taken into the 
cylinder in the case where the low re- 
ceiver pressure is carried than when the 
receiver pressure is high, and the cutoff 
on the high-pressure cylinder is not the 
measure of the steam used that it appears 
to be. 

With the drop in the high pressure dia- 
gram to receiver pressure, brought about 
by lengthening the low-pressure cutoff 
and by a reduction of the compression, the 
work done in the high-pressure cylinder 
was in one instance increased twenty-three 
per cent. for a fixed cutoff. The work 
done in the low-pressure cylinder at the 
same time was decreased twenty-one and 
a half per cent., while the total output of 
both cylinders increased eight per cent. 

Unfortunately it was not possible to 
weigh the condensation from the engine 
and whether the pounds of steam used per 
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horsepower-hour were more in one case 
than in the other is unknown, 

It is to be regretted that so far as is 
known no results of tests of this kind, if 
any have been made, have ever been pub- 
lished. It would appear that more steam 
must be used per stroke of the high-pres- 
sure piston in the case of the lower re- 
ceiver pressure, but was the gain of eight 
per cent. in the total power of the en- 
gine offset by an increased rate of steam 
consumption ? 





The Hoisting Engineer 


In the busy walks of life only the great 
things attract attention. People stop to 
watch the flight of the “Twentieth Century 
Limited,” but fail to notice the humble 
sectionman who makes its flight safe. The 
great transoceanic steamer holds the at- 
tention of thousands as it steams into 
the harbor, but few think of the fireman 
who toiled to bring about the accomplish- 
ment. Thousands have gazed in astonish- 
ment at the skyscraper structures in the 
great cities, but how many have given a 
thought to the men whose skill and toil 
made it possible to elevate the material 
necessary for the construction of these 
buildings ? 

The hoisting engineer is found on steam 
and sailing ships—on the one to hoist the 
cargo, on the other to handle the cargo 
and hoist the sails; he is found on docks 
and in railroad yards; at mines, where 
thousands of lives are intrusted to his care 
daily, to say nothing of the wealth of 
coal and minerals; in the great forests, 
manipulating the machinery which coils 
the thousands of feet of rope to the ends 
of which are attached the fallen monarchs 
which are to be drawn to the point of 
lading. 

Wherever work on canals, aqueducts 
and dams is in progress, the hoisting en- 
gineer is found operating his small, busy 
engine, lifting a load, swinging it here 
and there, raising and lowering it to 
its designated position—all at a given 
signal. He is always on the alert; he 
must be, otherwise fearful loss of life, 
or extensive damage to the work and the 
machinery in his care might ensue. 

In thinking of the hoisting engineer, 
one is apt to associate him with the small 
hoisting engine and upright boiler, losing 
sight of the fact that 
ing enpineers handle complicated and 
costly engines developing several thou- 
sands of horsepower. No _ little ‘skill 
is required to handle an engine such as 
is used at all large mines, with the weight 
of hundreds of feet of heavy wire cable 
hanging from the winding drums. To be 
sure the drums are made conical to re- 
lieve the engines from the strain of 
starting with a load at the bottom of the 
shaft, but mechanical perfection cannot 
prevent accident if the man at the throt- 
tle and reversing gear is not competent. 


many  hoist- 
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Engine and Boiler of the New 


“Clermont” 


Following is a description of the en- 
gine and boiler now installed in the 
replica of Fulton's “Clermont.” 

The engine has a single cylinder, runs 
condensing, is of the side-rod design, and 
runs with a steam pressure of 20 pounds 
per square inch. 

The engine drives a pair of paddlewheels 
which are 15 feet in diameter, overall, and 
2 feet wide; the arms, rims and paddles 
are of oak, the center being of cast iron 
and keyed to the shaft. The main paddle- 
wheel shafts are geared to a jackshaft on 
which are mounted two flywheels; but 
they are hung outside the hull. The jack- 
shaft is driven by means of gears on 
the paddle shaft which are twice the size 
of those on the jackshaft, the larger gears 
forming the main crank. This is brought 
out on a large scale in Fig. 1. 

The steam cylinder is mounted vertical- 
ly on a cylindrical condenser, which is 
connected to the air pump by a channel- 
way of cast iron, which also forms the 
bedplate of the engine. The air pump 
is of the vertical, single-acting bucket 
type, and is worked by links from the 
side levers of the engine, and an open 
hotwell is placed on top of the pump. 
The feed and bilge pumps are arranged 
alongside the air pump, and are connected 
to and worked by the crosshead. 

The valves are of the poppet type and 
are arranged at each end of the cylinder, 
being worked by a rockshaft fitted with 
wiper toes and lifting rod. The rockshaft 
is worked by a single side eccentric rod 
fitted with a hook and shipping gear. 
These features are brought out in Fig. 
3, which shows the starting deck of the 
engine room. There are also a tripshaft 
and starting bar as shown. 

The cylinder is made of cast iron and 
is 24 inches inside diameter, having a 
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FIG. I. 


stroke of 4 feet. The steam chests are 

arranged at each end of the cylinder. 
The side levers for connecting-rod con- 

nectors are of cast iron, mounted on a 














SHOWING CRANK AND GEAR-WHEEL CONNECTIONS 


wrought-iron center shaft and supported 
by pillow blocks. The ends of the side 
levers are forked and fitted with wrought- 
iron pins, the connecting rods fitting in 


ee. 
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FIG, 2. 








SIDE AND END ELEVATION OF THE “CLERMONT” ENGINE 
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is shown in Figs. 1 and 2. The connect- 
ing rods are made of wrought iron and 
fitted with adjusting brass. Fig. 2 shows 
a sectional view of the engine; a plan 
view is shown in Fig. 4. 

The boiler is shown in the rear of the 
engine in Fig. 1. It is of the single, cyl- 
indrical, return-tubular type, set in brick- 
work and fitted with the necessary fittings, 
such as safety valves, feed and blowoff 
valves, water gages, steam gage, whistle, 
etc. It is made of marine steel, is 5 
feet 6 inches in diameter and 16 feet 
long. The plates have a thickness of % 
inch, while the heads are 5/16 inch thick 
and are braced for a working pressure of 
25 pounds per square inch. The boiler 
contains forty-six 4-inch tubes, and is 
fitted with the usual manhole, safety plugs, 
etc. The boiler is also fitted with four 
steel lugs, from which it is supported by 
iron pillars which are bolted to the keel- 
son and braced. 
casing of No. 12 B. & W. gage sheet 
steel, having courses 24 inches wide, 
riveted together. The stack is 38 inches 
in diameter and 24 feet high. 


Over the boiler is a 
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Hudson-Fulton Exhibits 


Early in September there was placed 
in one of the rooms of the American 
Society of Mechanical Engineers in the 
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Engineering buildings New York, an ex- 
hibit of objects relating to the early history 
of steam navigation. This exhibit, made 
possible by an offer from the historical 
exhibit committee of the Hudson-Fulton 
Celebration Commission, is open every 
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FIG. 3. 


SHOWING VALVE 


GEAR AND STARTING BAR 


Power, N.Y. 


PLAN OF ENGINE AND PADDLEW HEEL 


week day from nine to five. The fol- 
lowing material, belonging to the society it 
self, is included: Oil portrait of Robert 
Fulton, by himself; original drawing of 
the “Clermont,” by Robert Fulton and 
signed. by him March 1, 1813; solid ma- 
hogany table formerly belonging to Robert 
Fulton; autograph brush 
Robert Fulton, 1797, 


drawing by 
illustrating an 
aqueduct for a high-level canal; reproduc- 
tion in bronze of the Fulton drawing of 
the steamer “Potomac,” 1820, prepared by 
the society; letters of Fulton’s workmen 
concerning the first steamboat; photo- 
graph of the West portrait of Fulton; 
portraits of naval and marine engineers, 
as Haswell, Loring, Thurston, Melville, 
See, Worthington, Ericsson, Watt, Holley, 
Stillman and others. 

The society has secured for the ex- 
hibit, from the United Engineering So- 
ciety, the Ericsson models; and from the 
Smithsonian Institution, the models of 
Fulton’s “Clermont,” John Fitch’s steam- 
boat and John Stevens’ “Phoenix.” 





American Society of Refrigerating 
Engineers 


At a meeting of the council of the 
American Society of Refrigerating Engi- 
neers on June 22, a resolution was passed 
authorizing a meeting of the society in 
Chicago, Ill., beginning October 18. It is 
the intention to hold a two- or three-day 
meeting at that time and then a one-day 
meeting in New York City on December 
6. At the Chicago meeting it is expected 
that a number of interesting and instruc- 
tive papers will be presented. The pro- 
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gram committee in charge of the program 
for the Chicago meeting includes Karl 
Vesterdahl, chairman, W. C. Reid and 
N. H. Hiller. 





More Michigan Power Companies 


Incorporated 


Other power companies, with a_ total 
capitalization of $700,000, have filed 
articles of incorporation in the office of 
the secretary of State, in Lansing, ‘Mich., 
making a total of nearly $4,000,000 repre- 
sented in what is believed to be a com- 
bine for gaining control of Michigan’s 
waterways. The companies were all in- 
corporated at the last moment so as to 
the State control made _ possible 
under an act passed by the last legislature. 
Under the new law the railroad commis- 
sion supervises the construction of lines 
and also regulates rates. 


escape 


The latest companies to file articles 
were the Little Muskegon Water Power 
Company, Montcalm Electrical Company 
and Western Hydro-Electrical Company, 
all of Grand Rapids, with Bruce Good- 
fellow, of Detroit, as trustee, holding the 
larger share of the stock. Associated with 
him are Orrin T. Bolt, of Muskegon, Jay 
Reach and Robert T. Hughes, of Grand 
Rapids. 

The Iosco Land Company, Detroit, has 
also filed articles of incorporation, with 
Henry F. Loud, Edward F. Loud, and 
H. Kimball Loud, of Au Sable, as trustees, 
the principal stockholders. It is stated 
this company is formed to purchase, to 
hold, and to deal in real estate, but as 
the incorporators are those interested in 
a number of power companies which filed 
articles recently, it is believed this con- 
cern is allied with them. 

All has been interested in 
the extraordinary water power of the Au 
Sable river, and its possibilities have been 
the subject of frequent discussion. A 
number of years ago surveys of the dis- 
trict were made and shortly after their 
completion the Eastern Michigan Power 
Company, which had in possession, ap- 
parently, all information and data ac- 
cumulated, as well as valuable rights and 
options, went farther and procured 
franchises in a large number of cities and 
municipalities in a large group of counties. 
About this time the propostion  be- 
gan to grow until it assumed, in public 
opinion, a proposed monopoly to control 
the State waterways. The result was that 
the last legislature took steps to prevent 
any such occurrence. 


Michigan 





The American Society of Mechanical 
Engineers has accepted an invitation from 
the Institution of Mechanical Engineers 
to hold its spring meeting for 1910 in 
England, at such time and place as may 
be selected by the Institution. 
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Oldest Trade Organization in 
America 


There are people who think that the 
head of every youngster should be ex- 
amined by a phrenologist, to assist in de- 
ciding upon the young person’s future 
career, and these people are probably right 
in the main; but circumstances, and those 
curious mixtures of ability which often 
occur in one human mind, sometimes make 
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association. Quarterly pensions and dona- 
tions are still given to indigent mem- 
bers and to the widows and orphans 
of members, but its chief work has gradu- 
ally become the teaching, through a school 
called the Mechanics’ Institute, of technical 
knowledge at night to young men who 
work by day and who for various reasons 
have had to begin the search for the 
almighty dollar ahead of any preparation 
for certain lines of work for which they 
may have special aptitude. 
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MECHANICS’ 


an early choice of vocation impossible, 
and it is only by knocking about in the 
world for a short or long time that the 
right occupation is found. For such cases 
there is in New York City one institution 
which does much more good than many 
other organizations which are much bet- 
ter known. 

The General Society of Mechanics and 
Tradesmen of the City of New York, the 
oldest trade organization in 
was begun in 1785 as a 


America, 
benevolent 


INSTITUTE, NEW YORK CITY 


Andrew Carnegie, a member of the 
society, a few years ago presented to it 
$300,000, saying that the young men who 
were its beneficiaries and who studied at 
night, after working hard all day, formed 
the most desirable element in the in- 
dustrial life of the country; in fact, he 
said they were “the salt of the earth.” 
Through Mr. Carnegie’s generosity two 
stories were added to the Institute build- 
ing, thus providing additional class rooms. 

The plan of the society is simple. Any 
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merchant or mechanic in good standing 
may become a life member by paying $100. 
\nyone may donate funds for the enlarge- 
nent of its work. Any young mechanic of 


vood character, over sixteen years of age, 


may enjoy its free ‘tuition and, together 
with the general public, have recourse to 


the biggest technical library in New York 
City. The student may also compete for 
a free scholarship in the New York Trade 
Schoc a 
100,000 books, and while statistics show 
that the being human, prefer 
fiction to technical books in the ratio of 
nearly 4 to I, a large percentage of all 
the books in the library are consulted 
In 1908 nearly 4000 books 
were presented to other libraries. 


The library now comprises about 


readers, 


every year. 





The next series of evening classes be- 
gins September 27, and prospective pupils 
will be considered in the order in which 
their filed’ with Louis 
Rouillion, director of instruction, whose 
office is in the Institute building at 20 
West Forty-fourth street. The courses in- 
clude thirty-eight 


applications are 


separate subjects and 
cover science, mathematics, drawing and 
clay ‘modeling. There 
and last year there were 
than 2000 students. Practically all 


the classes two evenings a 


are twenty-nine 
classes so far, 
more 
meet week, 
7:15 to 9:15 p.m., beginning the last week 
in September and ending early in Apri. 


) . e ° 
Pupils who have the time and capacity 


POWER AND THE ENGINEER. 
attend four 
words will de- 
scribe the value of these evening studies to 


and 
lew 


may enter two classes 


evenings a week. A 


young men who are earning money, but 
who would earn more and do better work 
if they could have technical education. 
Course A, architectural drafting, covers 
three years and ranges: from elementary 
drawing to plans, elevations and details 
of apartment-house Ad- 
vanced students in 
intricate 


construction. 
instruct 
plan-reading 


courses 
and estimating 
methods. ’ 

Course B, mechanical drafting, is also a 
three-year course and is very thorough, 
with various separate courses for cornice 
and sheet-metal work, electrical industries, 
patent-office drafting, yacht and shop work, 


Course F, science, includes elementary 
ind laboratory physics, industrial electricity 


and wireless telegraphy. “Physics” is 
a mysterious word to many, but 
its study means learning the simple 
“why” of mechanics, light, heat and 


electricity; the laws which govern work, 
motion, energy. A knowledge of physics 
means knowing the natural laws by which 
anything and 


which every intelligent person will be ex- 


material is accomplished, 
pected to know as teaching becomes more 
Physics teaches the laws of 
currents and 
ments, the determination of specific grav- 


advanced. 
electric electric measure- 
itv, the pressure and density of fluids, and 
the operation of the steam engine. 

All of the instructors are men of high 
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topographical drafting, mechanism, letter- 


ing and carriage and automobile draft- 
ing. 

Course C, free-hand drawing, runs 
three years. Work is done from the 


antique two years and from life the third 
year. 

Course D, clay modeling, comprises both 
feure and mechanical work, and is es- 
useful to 
architectural ornamentation. 


pecially those interested in 

Course E, mathematics, covers various 
branches, including arithmetic, elementary 
algebra, geometry and trigonometry, as 
well as workshop mathematics and ap- 
plied mechanics. 


Charles C, 
Sleffel, who conducts the first-year course 
in mechanical drafting; John N. Ander- 
son, who conducts the second-year course, 
machine and Warren Atkinson, 
in charge of the third-year course, machine 


standing. Among them are 


details ; 


design, as well as mechanism, electrical and 
yacht and ship drafting. George W. Kitt- 
redge teaches drafting for cornicemakers 
and sheet-metal workers, as well as boiler 
work. Charles W. Reinhart 
patent-office and topographical work and 
lettering. Physics is taught by Charles 
Forbes, of Columbia University. 


instructs in 


The society’s diploma is awarded when 


examination on any course is passed. 
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Power Plant Machinery and Appliances 


Original Descriptions 
Manufacturers’ 


No 


o f 


or 


Cuts 


Power 
Write-ups 


Devices 


Used 





MUST BE NEW OR 


A New Pipe Wrench 





The pipe wrench herewith illustrated 
and described is quite different from the 
ordinary tool of this kind. By referring 
to the illustration it will be seen that it 
shows a side view of the wrench, a top 


readily. The shank of the movable jaw 
is graduated. 

The operation is as follows: The thumb 
of the hand holding the handle is placed 
upon the small lever on its side, depress- 
ing it, and thus raising the housing gear 
until the teet!: of the gear and stock are 
disengaged. The movable jaw is then 
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A NEW 


view, a longitudinal sectional view and 
a vertical sectional view. 

The wrench is made up of a stock or 
handle having a stationary jaw and a 
toothed cavity on its end; movable jaw 
parts are so arranged that the wheel, 
or gear and a hinged housing. These 
parts are so arranged that the wheel 
which is interposed between the movable 
shank and the stock and carried by the 
hinged housing, is always in mesh with 
the teeth of the movable shank. It is in 
mesh with the teeth of the circular cavity, 
also, when the wrench is in its locked 
position as shown. 

The housing is made up of two parts, 
held together by a pin upon which is also 
mounted the toothed wheel or gear. The 
upper part of the housing is pivoted, 
thus allowing the movable jaw and shank 
more than enough rocking motion to com- 
pensate for the distance between 
teeth. The lower housing is pivot:lly 
mounted on the stock by a pin. One 
of its sides is extended, forming a small 
lever, working in the recess in the side 
of the handle. This lever serves to un- 
lock the wrench. <A _ spring holds the 
teeth of the gear and stock together nor- 
mally. Another spring keeps the movable 
jaw tilted in its forward position, thus 
enabling the wrench to grip the pipe very 
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PIPE WRENCH 


INTERESTING 


The Van Doren Lubricator 





The Van Doren bearing lubricator em- 
bodies principles which are said to be en- 
tirely new, and is designed to apply the 
lubricant to the bearings of shafting even- 
ly, in minute quantities, furnishing just 
enough to give a perfect film between the 
two metals. As the lubricant lies upon 
the moving shaft, all excess grease is 
wiped off by the felt insert in the wooden 
gland which rides on the shaft due to 
the tension of the coil spring, as shown 
in the illustration. é 

This device consists of four parts, a 
barrel, spring, wood gland and cap. The 
main feature is the wood gland, which 
rests directly upon the shaft, conforming 
exactly to its contour. This gland is to be 
completely filled with grease, which lies 
on the shaft. In the bottom of the gland 
is a ring of felt packing which presents a 
smooth surface to the shaft and is in- 
tended to prevent the generation of any 
surplus friction from the wood and to 
keep the shaft always wiped clean, leaving 
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VAN DOREN LUBRICATOR 


moved to the desired position and, the 
lever being released, the spring brings 
the teeth of the gear and stock back into 
engagement, locking the wrench. This 
adjustment is made very easily and quick- 
ly. The wrench is patented by V. J. 
Coughenour, Carltoti, Ohio. 


APPLIED TO A BEARING 


just enough grease to give good lubrica- 
tion. The gland is held in place against 
the shaft by a light pressure from the 
spring, the top of the spring being held 
fast in slots in the barrel, which is fast- 
ened to the bearing cap. 

On ordinary bearings under 4 inches in 
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diameter and not over 12 inches in length, 
two lubricators are necessary. For larger 
sizes, or for extra-heavy duty, more may 
be necessary, according to size and con- 
ditions. 

The only work necessary for installing 
this lubricator is the drilling of holes in 
ihe bearing cap in which to fit the lubri- 
cator, which takes but a few minutes. 
It is manufactured by the C. J. Van 
Doren Company, 5 West Madison street, 
Chicago, III. 





Forced Feed Automatic Plunger 


This lubricating device is particularly 
adapted to the plunger elevator in pro- 
viding lubrication to the wearing surface 
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FIG, I, SECTION OF GREASE HOLDER 
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FIG, 2, GREASE CUP AND ATTACHMENT 


of the plunger with sufficient constancy 
so that the power used for operation will 
be reduced. It saves the time of a man 
smearing the grease on the plunger with 
his hands, also decreases the amount of 
grease used, on account of more efficient 
end uniform use and prevents the rapid 
destructive abrasion and flaking that take 
piace when the plunger is exposed to the 
air in a dry condition, it is claimed. 
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It is said that one filling of about 4 
pounds of grease will last from three to 
six months, and that after the first ad- 
justment, which can be done in a few min- 
utes, it will need no further attention until 
the cup is to be filled again. The lubri- 
cator is attached to the cylinder head 
of the elevator by means of a bracket. 

Fig. 1 represents the container or holder 
for grease. Within this holder is mounted 
a piston A, having a piston rod B, at the 
lower end of which is a smaller piston C, 
which works in a smaller cylinder D, so 
as to bring less pressure per square inch 
to bear on the grease than that in the 
elevator cylinder. 

The bottom of the small cylinder is 
connected with the elevator cylinder by 
a pipe having a valve for opening and 
closing it. See Fig. 2. 

The top E, of the holdér is adapted to 
screw on and is provided with two flexible 
metallic tubes F, for conducting the grease 
to a split hollow ring G, which has per- 
forations in its inner side for directing 
the grease against the surface of the 
plunger. A screw at each entrance of the 
ring regulates the feed. In the top E is 
a cap H, through which the filling is 
done. 

This device was designed by A. R. 
Klingloff, 28 Kittredge street, Roslindale, 
Mass. 





“Type A N” Condenser 


Experience has shown that the best re- 
sults can be obtained from engines when 
each engine is provided with its own con- 
denser, and for this service the apparatus 
shown in the accompanying illustrations, 
known as the “Type A N” condenser, 
has been designed and developed by R. D. 
Tomlinson, condenser expert of the Allis- 
Chalmers Company, Milwaukee, Wis. 

The operation is as follows: Steam 
enters the condenser at the top and water 
enters at the side and flows around and 
over the serrated top, Fig. 1, and down 
into the  steam-and-water combining 
chamber where the steam is condensed 
and is then carried with the injection 
water down through the contracted tube 
and tail pipe to the hotwell. The top of the 
steam-and-water con.bining chamber is 
serrated in order to corrugate the surface 
of the water and in this way present a 
much greater surface to receive the steam. 

The water-and-air combining chamber 
is provided with slots in the side which 
communicate with a chamber surrounding 
it, and to this chamber is attached an over- 
flow pipe, the end of which is sealed 
in the hotwell. This portion of the con- 
denser is designed to take care of a pos- 
sible flooding. 

No dry-air pump is required, and 28 
inches of vacuum can be produced when 
the condensing system is maintained air- 
tight. The air is forced out of the con- 
denser partially by the energy of the 


511 
steam which is flowing in at a _ high 
velocity and partially by the tendency of 
the air to cling to the side of the falling 
water; therefore, a high vacuum can be 
produced if the condensing apparatus is 
properly connected to the engine and the 
system made tight. In order to prevent 
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FIG. I. SHOWING THE 




















Power, N.Y. 
FIG. 2. CONDENSEK PIPED TO AN ENGINE 

the air which comes down the center taf 
pipe from returning through the overflow 
pipe to the condenser, the hotwell has a 
partition between the center tail pipe and 
the overflow pipe. Fig. 2 shows the con- 
The features 
of this condenser are protected by patents. 


denser piped to an engine. 
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Business Items 


The Monarch Lumber Company, of Portland, 
Ore., has installed two 500-kilowatt Westing- 
house steam turbines in its mill at Stockdale, 
Ore., which will be employed to drive 2300-volt, 
three-phase, 60-cycle, alternating-current gen- 
erators supplying the local lighting and power 
load. 

The Western Electric Company announces 
that it is now in position to furnish ‘‘Sunbeam’”’ 
tungsten lamps in voltages between 200 and 
250. The lamps are made in four sizes at present, 
namely, 45, 70, 112 and 180 watts. They are 
said to have given, thus far, the same satisfaction 
as tungsten lamps for 110 volts. 

The Smooth-On Manufacturing Company, 
Jersey City, N. J., has just issued the 8th 
edition of its instruction book. This edition 
is larger than the others and is fully illustrated, 
showing many diferent ways in which the 
Smooth-On cements have been used in power- 
plant practice. A copy will be sent to any 
engineer on application. 

A. M. Morse, Chicago district manager for the 
Harrisburg Foundry and Machine Works, reports 
nine recent sales of Fleming-Harrisburg engines 
for direct-connected electric generating sets. 
One of these engines is for Thomas B. Jefferys 
& Co., Kenesha, Wis., and is of the Harrisburg 
improved Corliss-valve nonreleasing-gear type, 
and will drive a 360-kilowatt alternator at 150 
r.p.m., and having the exciter as well as the 
alternator directly connected to the engine shaft. 

The sheet and tinplate mill of the new Aliquippa 
works of the Jones & Laughlin Steel Company, 
on the Ohio river below Pittsburg, will be served 
with power to operate a number of direct- 
current motors, through a rotary converter, 
from a 500-kilowatt, 6600-volt, three-phase, 
25-cycle Westinghouse turbo-alternator. The 
fuel used in the boiler plant will be coke-oven 
gas, and the turbine will operate on a steam 
pressure of 150 pounds, exhausting into a vacuum 
of 23 inches. 





New Equipment 


The Hotel Foeste, Sheboygan, Wis., will install 
a power plant. 

The waterworks plant at Onalaska, Wis., was 
destroyed by fire. 

The city of Mt. Olive, Miss., will issue $8000 
electric-light bonds. 

The Westfield (Mass.) Power Company is 
building a new engine room. 

The Athern Hotel Company, Oshkosh, Wis., 
will install a lighting plant. 

The Richardson Paper Company, Lockland, 
Ohio, is building a large warehouse. 

The Meandt Wagon Company, Stoughton, Wis., 
will t-uild a foundry, power house, ete. 

The Alpena (Mich.) Power and Electric Light 
Comp.ny is building a new power plant. 

The municipal electric-light and power plant 
at Hastings, Neb., will be enlarged this fall. 

The Mitchell Motor Company, Racine, Wis., 
has completed plans for a new power house. 

The Orwigsburg (Penn.) Knitting Mill will 
erect a new building and install a new engine. 

The Queen City Printing Ink Company, Cin- 
cinnati, Ohio, has built an addition to its engine 
room. 

Citizens of Christiansburg, Va., will vote on the 
issuance of bonds for the construction of water- 
works. 

The Lewisburg, Milton & Watsontown Rail- 
way Company will erect a new power house at 
Milton. 
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Rohrer & Co., Orwigsburg, Penn., will erect 
an addition to its plant and install a new engine 
and boiler. 

Citizens of Johnson City, Tenn., will vote 
on the issuance of $375,000 bonds for construction 
of waterworks. 

The Monitor Stove and Range Company, 
Cincinnati, Ohio, will increase the capacity of 
its power plant. 

The Reliable Shoe Company, Orwigsburg, 
Penn., has remodeled its building and _ will 
install motor power. 

The National Wire Cloth Company, Miles, 
Mich., has erected a plant and jis installing new 
engines and machinery. 

The Worcester (Mass.) Cold Storage and 
Warehouse Company will erect an additional 
building to cost $15,000. 

W. H. Williams & Sons, Kalamazoo, Mich., 
will erect a three-story building for the manu- 
facture of ice cream, etc. 

Henry I. Lea, The Rookery, Chicago, II1., 
is preparing plans for a coal-gas plant for the 
city of Raton, New Mexico. 

Dickinson & Co., Eureka, IIl., will erect a new 
canning factory with 200-horsepower _ boiler 
capacity and 60-horsepower engine. 

Catalogs and quotations on canvas belting 
and packing are wanted by Gilchrist & Co., 
Reconquista 484, Buenos Aires, Argentina. 

The White Packing and Cold Storage Com- 
pany, Clinton, Okla., contemplates the estab- 
lishment of an ice factory and packing plant. 

The Watsontown (Penn.) Electric Light and 
Power Company is in the market for a water- 
tube boiler with fittings. L. R. Gross, superin- 
tendent. 

The Memphis (Tenn.) Street Railway Com- 
pany has awarded a contract for the construction 
of a three-story addition to its power plant on 
Broadway. 

The Middlecreek Electric Company, Sunbury, 
Penn., has completed a new power house. In- 
stalled part of equipment. Will need more 
motors and engines. 

A new candy factory is being erected at 
Schuylkill Haven, Penn., to be known as Lauter- 
bacher’s candy factory. A new engine and 
boiler will be installed. 

Dickinson & Co., Eureka, Ill, will erect a 
new factory with 200-horsepower boiler capacity 
and 60-horsepower' engine. The firm is 
figuring on a motor-drive with direct-connected 
generators, 





Help Wanted 


Advertisements uncer this head are inserted 
for 25 cents per line. About six words make 
a line. 


WANTED—Good mechanical designers and 
detail draftsmen for machinery manufacturer 
located in Wisconsin. Box 98, Power. 

WANTED—Thoroughty competent steam 
specialty salesman; one that can sell high- 
grade goods. Address ‘‘M. M. Co.,’’ PowEr. 

AN ENGINEER in each town to sell the 
best rocking grate for steam boilers. Write 
Martin Grate Co., 281 Dearborn St., Chicago. 

AGENTS WANTED to sell Burgmann cele- 
brated engine packings in territories not yet 
covered. See our advertisement on page 71. 

WANTED—Manager, who can obtain some 
capital, for modern machine works, running 
day and night, located in Ohio. ‘Engineers,’ 
Box 20, Power. 

WANTED—Feed water heater designer and 
draftsman. One who has had experience in 
designing successful open-type cast iron heaters. 
Advis? age, experience, education and com- 
pensation desired. Box 97, PowEr. 

WANTED—An engineer experienced in de- 
sign and application of electric controlling 
devices for industrial installations. Must thor- 
ougiily understand latest commercial systems 
and apparatus. No application will be given 
consideration except from engineers of estab- 
lished reputation and experience. In_ reply, 
give references, experience and salary expected. 
Box 8, Power. 
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Situations Wanted 


Advertisements under this head are inserted 
for 25 cents per line. About six words mak« 
a line. 

ENGINEER, 12 years’ experience, station- 
ary and locomotive engines, desires position, 
Have good references. Box 18, POWER. 

POSITION as engineer in electric-light plant. 
Have had 10 years’ experience with different 
types of engines Reference furnished. Box 21, 
PowER. 

WANTED—Position as engineer in electric 
or manufacturing plant. Experienced with 
Corliss and automatic engines, fire and water- 
tube boilers. Box 12, Power. 


SITUATION WANTED by steam and elec- 
trical engineer. Understands high and low 
speed engines, condensers and pumps. Would 
prefer to go South or West. Box 26, Power. 


MANAGER, sales manager, department or 
agency. Commercial engineer, 20 years’ experi- 
ence electrical and mechanical lines. Now 
traveling, desire change. Harwood, 20 Howard 
Place, Jersey City, N. J. 


ENGINEER wants position; age 37, married; 
strictly sober; experienced with water-tube 
boilers, Corliss engines, steam turbines, large 
direct-current and alternating current  gen- 
erators and high tension. Box 24, Power. 

ENGINEER, turbine expert of high stand 
ard and good character, who understands 
economy, desires change from = continuous 
night work: carries first-class licenses: power 
plant or office; 26 years old, 10 years’ ex 
perience. 30x 27. Powrr. 

PCSITION WANTED—Engineer, practical 
machinist, first-class New York license, best of 
references, take charge of steam plant. ice 
machines, Corliss engines, dynamos, factory, 
brewery, repairing, ammonia and steam fitting. 
city or country. Box 22, Power. 

ENSINEER of several years’ experience, 
stationary and locomotive, who is also A No 
1 fireman, understands boilers, all general repai 
work and has no objection going where there 
is run-down machinery, wishes to join a firm of 
bg appreciate good service. Address “J. C., 

E. Penn St., Carlisle, Pa. 


" POSITION WANTED the year round as 
assistant engineer in 50 or 75-ton ice-making 
plant. Fifteen years’ experience as engineer i: 
charge of ice-making a. Graduate of M. Fk. and 
R. E. courses of 1. C. Have charge at present 
of 15-ton canmeeanl mn machine. Am _ not 
employed by the vear and desire a change. 
Can come immediately. Age 30; married. 
Box 14, PowEr. 

OPEN FOR POSITION of responsibility 
capable and energetic young man (married), 
experienced in operation and_ installation of 
electrical and steam machinery. Several years 
spent on boiler and furnace work, piping, engines, 
and general central station design and con- 
struction. Also testing and general line of 
electrical power, light and railway experience. 
Over four years with present employers on 
variety of responsible undertakings. Best of 


references. Graduate in M.E., E.E at Cornell 
University. Please state company, location, 
nature of position, prospects and = salary 


Box 23, POWER. 


Miscellaneous 


Advertisements under this head are inserted 
for 25 cents per line. About six words make 
a line. 

PATENTS secured. C. L. Parker, Solicito! 
of Patents, 4 McGill Bldg., Washington, D. C. 

WANTED—Firm to make _ boilers’ with 
combined water and fire tubes after four new 
patents on royalty. The boilers have many 
advantages, are simple and can be made very 
cheaply. Box 25, Power. 

NEED the part-time services of draftsmen 
and designers? Years of experience on steam 
and power pumps, gasolene engines, hoists. 
etc., at your command at reasonable prices 
S. S. Engr. Co., Elgin, Il. 

ANY FIRM or engineer in charge of a steai 
plant that is troubled with scale in the boilet- 
can get absolutely free, the best indicator and 
reducing wheel made, with velvet-lined mahogan\ 
case. For particulars address Great [lakes 
Chemical Works, Manitowoc, Wis. 


For Sale 


Advertisements under this head are inserted 
for 25 cents per line. About six words make 
a line. 


FOR SALE—20x48 Wheelock engine and 
two 72”x18’ high pressure tubular boilers in 
good condition cheap. Address ‘Engineer, 
Box 2, Station A, Cincinnati, Ohio. 

FOR SALE—250-horsepower Lane & Bodle) 
Corliss engine, 18x42 cylinder; engine to 
small for our work and will be replaced soon 
with one of greater power. Wm. A. Coombs 
Milling Co., Coldwater, Mich. 
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Vernon, Vt., Hydroelectric Development 


Large Water Power Plant with Three-rotor Vertical Turbines Designed 


for 30-foot Head and Operation under Extremes of Water Level 
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The development of the Connecticut 
River Power Company, Vernon, Vt., com- 
prising an installation of vertical turbines 
with three turbines on each shaft, is a 
new departure and presents a novel meth- 
od of taking care of extremely high-flood 
water. With the nominal and minimum 
flow the two lower wheels or rotors de- 
velop all the power generated by the unit. 
The upper turbine has a separate draft 
tube opening above, into the top of the 
draft tube for the lower rotors. During 
extremely high floods, when the water in 
the tail race rises high enough to seal 
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of Brattleboro, Vt., and 2 miles west of 
Hinsdale, N. H. As a developed water 
power, the plant ranks fifth in size in New 
England, and electrically is the largest of 
this type of plant, about 15,000 horsepower 
being available. 

Near the site of the plant the river 
makes a loop around a high bluff, return- 
ing on itself in a flow of one mile to with- 
in 500 feet of the beginning of the loop. 
It is on one side of this loop that the dam 
is built, and just above is a rocky island 
which separates the flow into two channels. 
The main channel of the river at the loca- 
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used to pump the water from the river 
through 6-inch pipes to the Eastman 2- 
inch brass nozzles. Nine steam drills and 
two baby steam drills were used on the 
rock excavation. In the construction of 
the cofferdams 1,600,000 feet of logs 
were used, and 42,000 cubic yards of con- 
crete were required for the permanent 
dam, the spillway being 640 feet long by 
28 feet high without flashboards, and with 
flashboards a maximum head of 32 feet 
is obtained. 

The water backs up for a distance of 
16 miles, with an average width of over 
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the draft tube to the top rotor, water is 
admitted to the top wheel by a hand 
gate, the lower pair of wheels only being 
under the control of the governor. 


Site oF Prant AnD Dam CONSTRUCTION 


Work on the dam began in May, 1907, 


and a working force of from 350 to 600 
men was employed in its construction. 
The plant is located on the west bank of 
the Connecticut river, on the State line 
between New Hampshire and Vermont 
and 5 miles north of the Massachusetts 
Stat. line. This location is 6 miles south 
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WATER-POWER DEVELOPMENT 


tion of the dam was 300 feet wide and 
18 feet deep. A bluff on the New Hamp- 
shire side rose 75 feet above the water. 
The upper 75 feet was composed of sand 
marl and clay formation, while the lower 
25 feet was rock. This bluff had to be re- 
moved, the excavation extending 300 feet 
back from the river and 6 feet below the 
river bed. The total rock excavation 
amounted to 34,000 cubic yards, and it 
was necessary to excavate 241,500 cubic 
yards of earth, nearly all of which was 
removed by sluicing. Two duplex Dean 
steam pumps, 18 and 10.5 by 12-inch, were 
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400 feet. To take care of extreme floods 
the dam contains 10 flood gates, each 
7x9 feet. At present these gates are op- 
erated by hand from a tunnel in the dam 
directly over the gates and extending 
about two-thirds of the length of the dam, 
from the power-house end, although pro- 
vision has been made to operate these 
gates by power from the station. Figs. 
I and 2 give a general view of the dam 
and station, and in Fig. 1 the log chute 
between the station wall and the end of 
the dam can be seen. The construction 
of the dam and the concrete work of the 
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power house and draft tubes was ex- 
ecuted by J. G. White & Co., of New 
York City. 


Tue Power PLANT 


The building is of concrete and brick 
construction, 220 feet long by 51 feet wide 
and 102 feet from the bottom of the wheel 
pits to the top of parapet. Fig. 3 is an end 
elevation through plant, in which B indi- 
cates one of the main gates. These are 
15 feet square and made up of I-beams 
covered ‘with sheet steel. Bronze hinges 
secure the gates. In operation the filler 
gate L is first opened to fill the wheel pit, 
after which the main gate is lowered. The 
main gate can be closed by the crane C, 
for which purpose cable connections have 
been made. The location of the high-ten- 
sion gallery is indicated by D, E is the 
transformers alcove, / the low-tension 
gallery, G the thrust-bearing room, H the 
generator room and / the upper turbine 
used only during periods of high water. 
This turbine is 57 inches in diameter and 
the two lower, or twin wheels J, are 60 
inches in diameter. When the water rises 
in the tail race K to A, the operator opens 
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thin film of oil supplied by a triplex Gould 
pump, 3x6 inches, under a pressure of 
from 200 to 300 pounds per square inch. 
The,oil is forced under a disk mounte 
on the vertical nickel-steel shaft, and i 
admitted through two 1%-inch pipes int 
a chamber of the thrust bearing under th 
shaft disk. The only escape for the oi 
from this chamber is by raising the entir. 
weight of the revolving parts of the uni 
about 0.12 inch. This is easily accom- 
plished as the area of the disk is large 
enough, with a pressure of 200 pounds 
per square inch, to lift the 54 tons, and 
as the pump runs continuously, the weight 
is always supported on this film of oil. 
Besides the five main generators the 
plant contains two exciters, which are 
independently driven by vertical turbines 
equipped with roller-thrust bearings. The 
generators, exciters, transformers and the 
entire electrical installation were furnished 
by the General Electrical Company. The 
plant has been. completed with the excep- 
tion of the fifth unit, and one more trans- 
former is to be installed soon. The gen- 
erators are alternating-current machines 
of the revolving-field type with 54 poles 























































































































each. At full load they generate 627 
. we amperes at 2300 volts and run at a speed 
: of 133 revolutions per minute. The ex- 
F Meg: 3 citers are 125-volt machines with a speed 
be of 190 revolutions per minute. The sta- 
~ tion is to be equipped with four 5000-kilo- 
watt transformers, > ich are y 
FIG. 4. GENERATOR ROOM \ formers, three of which are now 
installed, to step the 2300 volts from the 
generators up to 66,000 volts. 
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a hand gate (not shown) to the upper 
wheel /. 

The equipment consists of five generat- 
ing units. The turbines were furnished 
by the S. Morgan Smith Company, of 
York, Penn. A feature of this turbine is 
the thrust bearing which carries the entire 
weight of the moving parts, 54 tons, on a 
































* FIG. 3. TRANSVERSE SECTION THROUGH STATION 
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water-wheel governor. To the right under 
the transformers is the low-tension gal- 
lery, Fig. 6. The oil switch compartments 
are plainly visible, and in the background 
the oil tank holding oil for the trans- 
formers. Fig. 7 shows the switchboard, 
behind which can be seen the spiral stair- 
way leading from the low- to the high- 
tension gallery. 

An electric crane furnished by the 
Northern Crane Company is installed in 
the generator room. The hoist and bridge 
motors are rated at 25 horsepower each, 
and the carrying motor at 6 horsepower. 
The crane has a carrying capacity of 
60,000 pounds and a standing lift capacity 
of 140,000 pounds. 

Fig. 8 illustrates the type of stee! tower 
used for supporting the feeders, also the 
kind of insulations used. The tower sup- 
ports the ends of two 1700-foot spans. 

To avoid flowing some valuable land 
belonging to the Brattleboro hospital, it 
was necessary to build a dike in Brattle- 

















FIG. 2, FOREBAY SIDE OF PLANT 





The company has substations at Clin- 
ton and Fitchburg, Mass., and substations 
are to be built at Worcester, Mass., and 
Brattleboro, Vt. A smaller transformer 
is to be used to step the voltage up to 29,- 
000 volts for the Brattleboro, Vt., lines. 
Each transformer is set upon a four-wheel 
truck and can be moved along a track as 
required. 

Fig. 4 gives an idea of the generator 
room, the four generators and two ex- 
citers being shown, also the Lambard 
water-wheel governors and the switch- 
board of 11 panels. Beyond the switch- 
board are the alcoves in which the trans- 
formers are located. The rails upon which 
they rest may be seen projecting out near- 
ly to the generators. Above and to the 
right is the high-tension gallery. The 
feeders pass to the steel towers on the 
roof and then to the substations. 

On the door below the generators are 
the thrust bearings, Fig. 5, the oil pumps 
for these bearings, also the Dean triplex : 
4x6-inch oil pumps for the Lambard FIG, 5. THRUST BEARING AND OIL PUMPS 
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FIG. 6. LOW-TENSION GALLERY FIG. 7. SWITCHBOARD 
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boro nearly ™% mile long, and to install 
two small pumping stations; one to pump 
a small stream over the dike, a hight of 
20 feet, the other to pump sewage from part 
of the Brattleboro system over the dike. 

Without doubt the Connecticut Power 
Company has a station that will compare 
favorably with the best plants of the 
country, for no expense has been spared 














FIG. 8. TYPE OF STEEL TOWER USED ON 
TRANSMISSION LINE 


POWER AND THE ENGINEER. 
Catechism of Electricity 


TypicAL Forms oF DIRECT-CURRENT 
Motor 


1079 For what kind of service is the 
four-pole motor shown in Fig. 307 chiefly 
used ? 

For driving blowers and exhausters of 
small or moderate size to which it is 
direct-connected. This motor is built in 
sizes of from 1 to 100 horsepower running 
at speeds ranging from 609 to 1500 revolu- 
tions per minute. 

1080 Illustrate and describe the princi- 
pal parts of this motor. 

Fig. 308 shows the principal parts sep- 
arately. The magnet frame m consists of 
a cylindrical yoke of cast iron, machined 
to receive the pole pieces and bearing 
brackets, and has supporting feet cast 
solid with it. The bearing brackets, or 
end covers u and v, are of skeleton con- 
struction held in seats in the magnet frame 
by four bolts. 

The pole pieces 7, s, etc., of which there 
are four, are through-bolted to the yoke 
and offset axially from the center to per- 
mit the use of duplicate bearing brackets 
on either end. By taking out the through- 
bolts of any magnet pole, that pole, with 
its coil, may be removed without disturb- 
ing the armature or dismantling the motor. 
The pole pieces are built up of soft-steel 
punchings, held between cheek plates 
under pressure. The punchings are of 
such shape that they provide a support 
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These laminations are assembled on 
cast-iron sleeve which is provided wit 
openings for free circulation of air a1 
has an extended hub for the reception « 
the commutator shell, thus making th 
armature and commutator a self-contain« 
unit. The armature coils are held in tl 
slots by fiber wedges. The commutat: 
is built up of bars of hard-drawn copp: 














FIG, 3090. STURTEVANT EIGHT-POLE MOTOR, 
PEDESTAL TYPE 


held in a cast-iron shell of spider con- 
struction; amber mica is used for insula- 
tion between the copper segments. 

The brushes are of carbon and slide in 
brush holders of the box type. They are 
provided with braided copper “pig-tails,” 
which relieve the brush-holder body and 
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FIG, 307. STURTEVANT FOUR-POLE 
TOR BRUSHES, ARMATURE, ETC, 


to make it one of the best examples of 
modern engineering practice. 





The following reference to the construc- 
tion of a locomotive is worthy the re- 
porters of the present day. It is taken 
from a publication in 1826, and reads: 
“The locomotive engines are made of 
thick sheet iron, and are obviously of the 
high-pressure kind.” 


MOTOR; FRONT BEAR- 
ING BRACKET REMOVED TO SHOW COMMUTA- 


for the field coil, and cast-iron horns 
are used to eliminate the disagreeable 
humming while retaining all the advantage 
of the laminated construction. 

The field-magnet coils are machine- 
wound and insulated by two layers of 
heavy tape. 

The armature ¢ is of the slotted-drum 
type, built up of annealed-steel stampings, 
each insulated by a coating of japan. 


FIG. 308. DETAILS OF STURTEVANT FOUR-POLE MOTOR 
SHOWN IN FIG. 307 


springs from carrying any appreciable cur- 
rent. The brush-holder studs are mounted 
in lugs projecting inward from a ring ?, 
which is supported in a machined recess ¢ 
in the magnet frame. It is held in posi- 
tion by the front bearing bracket u. 

1081 For what kind of service is the 
eight-pole motor shown in Fig. 309 chicfly 
used ? 

For driving large machine tools, blowers 
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id exhausters to which it is direct-con- 

nected. This motor is made in sizes up 
225 horsepower, running at 300 to 900 
volutions per minute. 

1082 Describe the principal parts of 
this motor which differ from those in 
the motor shown in Fig. 307. 

There are no end brackets, the shaft 

















FIG. 310. MAGNET FRAME, PEDESTALS AND 
POLE PIECES OF STURTEVANT MOTOR 
SHOWN IN FIG, 309 


bearings being supported in pedestals m 
and c, Fig. 310, which, with the magnet 
frame 7, is bolted to a substantial base b. 
To inwardly projecting bosses on the 
magnet frame, which is split in a hori- 
zontal plane, are through-bolted the pole 
pieces v with cast-iron shoes a on the 
inner extremities. 

The armature, Fig. 311, is of the slotted- 
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or vanes of a centrifugal blower. A two- 
circuit winding is usually adopted, so 
that a single pair of brushes is sufficient 
whenever small brush capacity is required. 
Armature and field coils are made water- 
proof and oilproof by drying and, after 
dipping in armalac, baking for twenty- 
four hours at a temperature of 100 de- 
grees Centigrade. 

1083 What form of _ direct-current 
motor is made by the General Electric 
Company for individual or group driving 
of machines? 

The motor shown in Fig. 312 is made 
in sizes of from one-sixth to 20 horse- 
power for this purpose. 

1084 Illustrate and describe the princi- 
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FIG. 312. DIRECT-CURRENT MOTOR MADE BY 
GENERAL ELECTRIC COMPANY FOR INDI- 
VIDUAL OR GROUP DRIVING; 744 HORSE- 

POWER, 825 REVOLUTIONS PER 
MINUTE ON A I5-VOLT 
CIRCUIT 


un 
™N 


side to a machined surface r on the inner 
circumference of the yoke frame. Lam- 
inated pole shoes s of soft sheet steel are 
screwed to the magnet cores. The bear- 
ings b are a part of the bearing heads h, 
carry removable bushings and are pro- 
vided with oil chambers and lubricating 
rings ; they are bolted to the motor frame. 

















FIG. 311. ARMATURE AND COMMUTATOR 
OF STURTEVANT MOTOR SHOWN IN 
FIG. 309 


The bushings are made in one piece and 
may be readily renewed when necessary. 

Each field-magnet coil c, etc., is held in 
place by the projecting pole tips. The 
armature core is of the usual sheet-steel 
construction with slots for the armature 
windings. The armature coils are form 
wound and individually insulated. The 
coils are held in the core slots by binding 
wires. The commutator segments are 
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PIG: 313. 


drum type made from punchings of mild 
steel, which are coated with insulating 
varnish and clamped on a cast-iron spider, 
the hub of which is extended to support 
the commutator. Air is forced through 
an’ about the armature windings by venti- 
lating ducts formed by brass space blocks 
wit) radial arms, which act like the blades 


pal parts entering into the construction 
of this motor. 

Referring to Fig. 313, which shows the 
principal parts separately, it is clear that 
the frame m is one cylindrical casting, 
with the feet cast integral. The frame is 
of steel. The pole pieces n, etc., are made 
of steel and are bolted from the out- 


PARTS OF THE GENERAL ELECTRIC MOTOR SHOWN IN FIG. 312 


of hard drawn copper, insulated from 
the shell and from one another by mica. 





Monthly meetings of the American So- 
ciety of Mechanical Engineers are to be 
held in New York on the evenings of 
October 12 and November 9, and the 
annual meeting will be December 7-10. 
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Welding Pipe Work for Superheated Steam 


Welding Nozzles, Flanges, Brackets and Bosses to Steam Headers. 
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Advantages and Efficiency of the Weld, Various Processes Employed 





BY 





With the advent of superheated steam 
and the correspondingly higher pressures 
and temperatures in use in most modern 
power stations of today, the engineer is 
brought face to face with some entirely 
new problems in the design and construc- 
tion of high-pressure piping systems which 
modify all previous ideas as to the proper 
materials to employ in the construction 
of valves, fittings, pipe, etc. 

It is generally understood that valves 
and fittings of cast iron undergo a slow 
but constant increase in volume and a 
consequent loss in strength when sub- 
jected to the direct action of superheated 
steam at temperatures of approximately 
500 degrees Fahrenheit and higher and do 
not return again to their original dimen- 
sions when cooled. In many cases where 
only a moderate degree of superheat was 
used in steam mains, cast-iron valves 
and fittings have been replaced by those of 
cast steel, owing to the rapid disintegra- 
tion of the metal, which is usually shown 
by cracks appearing on the surfaces of 
the casting, or in some cases a crumbling 
and falling away of the surface metal 
exposed to the action of the gaseous steam 
is noted, and the strength of the cast- 
ing as a consequence Is seriously im- 
paired. This, as stated by several au- 
thorities, is probably due to the high per- 
centage of carbon and silicon contained in 
the metal. 

The occasional spraying of the highly 
heated interior surfaces of the fittings 
with small particles of water carried by 
the steam is stated as another cause of 
such difficulties with cast-iron parts, as it 
is generally believed that under certain 
conditions, water may exist in the presence 
of superheated steam, which would re- 
sult in extremely rapid local cooling of 
considerable extent. 

As stated by August H. Kreusi in a 
paper read before the Association of Edi- 
son Illuminating Companies, it appears 
that cast iron fails more on account of 
lack of elasticity than because of insuffi- 
cient strength, and this failure is probably 
due more to incessant and rapid variation 
in temperature, rather than to high tem- 
perature. The, widely varying tempera- 
ture of the steam as it leaves the super- 
heater would account for this in practice. 

From this and similar knowledge gained 
by engineers in the past few years, it 
would seem that pipe, valves, fittings, 


flanges, etc., of cast iron, and the 
called semisteel are totally unfit for use 


so- 
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in high-pressure steam mains carrying 
superheated steam, owing in part to the 
lack of elasticity inherent in these metals, 
and to the structure of the fittings or 
castings themselves. In a case pointed out 
to the writer not long ago, a cast-iron 
fitting removed from a main carrying 
superheated steam at a temperature of 
from 450 to 500 degrees Fahrenheit fell 
apart in spots when lightly tapped with a 
hammer. The metal may have been of 
poor quality, leaving the casting brittle 
after cooling in the mold, and as no knowl- 
edge of the original strength of the fit- 
ting was obtained before installing it in 
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and strength of several casings both be- 
fore and after installing in a steam main 
carrying superheated steam at high tem- 
perature. Some engineers still proclaim 
good gray-iron castings to be absolutely 
safe for the control of superheated steam, 
but as a general rule all valves, fittings, 
flanges, etc., are specified to be of cast 
steel for safety. 


STEEL CASTINGS 
A steel casting is not appreciably af- 
fected in any way by the action of super- 
heated steam at high temperature, but 
may look sound and perfect in all respects, 

















FIG, I. WELDED 
the steam main, it is a question whether 
the superheated steam was responsible for 
the distintegration of the metal or not. 
An examination of several extra heavy 
cast-iron flanges which burst while being 
screwed in place on the tapering threads 
of pipe, showed the metal to be badly 
burned and crystallized, and consequently 
weak and brittle. The remaining pieces of 
the flanges were easily broken by striking 
them sharply against each other, or by 
striking with a hammer. 

Before condemning cast-iron and semi- 
steel valves and fittings as being unfit 
for the control of superheated steam, it is 
first necessary to know the exact quality 

° 


HEADER WITH VAN STONE 


FLANGES 


however, and still contain serious defects 
such as blow holes or sand holes just 
beneath the surface metal, which tend to 
weaken the casting to a considerable ex- 
tent. Wrought- or open-hearth-steel pipe 
is absolutely free of such defects, and is 
used extensively in the construction of 
welded headers. 


WeELpED HEADERS 
The total number of pipe joints in a 
steam main may be decreased 50 to 69 
per cent., or in some cases even more, b 
doing away with the cast fittings entire! 
and substituting what is known as welded 
headers. The pipes are butt-welded at th 
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ends, making lengths of 40 feet or more 
and having all outlets or nozzles welded 
to openings cut in the side of the main 
header. The advantages of doing away 
with as many joints as possible are readily 
appreciated when the extra cost of main- 
tenance due to the frequent necessity of 
renewing gaskets and the annoyance and 
lass caused by leaky pipe joints is con- 
sidered. In most cases as much as two- 
thirds of the total cost of renewing gas- 
kets is for labor alone, not to mention 
the additional loss due to shutting down 
one or more units while doing so. 

The length of a welded header is limited 
only by transportation and erection facili- 
ties, which must be taken into considera- 
tion for each particular case. As a gen- 
eral rule the length is limited to about 
40 feet. One of the large manufacturers, 
however, recently furnished over 7000 feet 


Van Stone Joint 
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the main header slightly larger in diam- 
eter than the inside of the nozzle or out- 
lets. The nozzles are then flanged over 
at the ends to fit neatly over the main 
header, as shown at 4, and riveted into 
position, using two rows of rivets for the 
large sizes and one row for the smaller 
sizes. 

Fig. 3 shows an enlarged section of this 
riveted joint. After the nozzle is securely 
welded in position, the joint is calked at 
B. It was found difficult to make a riveted 
joint of this description that would re- 
main tight for any length of time after 
erecting, as the expansion and contraction 
of the branch pipes set up severe strains 
at this point, making frequent calking a 
necessity. 


WELpED Nozzles 
In Fig. 4 is shown a typical section of 


Van Stone Joint 
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Steel Pipe 





2 Rows of %" Rivet 
spaced 234"on Centers 
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Van Stone Joint 
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of 30-inch pipe welded up into lengths of 
from 54 to 56 feet, and having all flanges 
welded direct to the pipe. Welded headers 
have been used abroad for a number of 
years and from the increasing demand 
for this type of construction, their ad- 
vantages are being recognized and ap- 
preciated in this country. 


Rivetep HEADERS 

3efore the electric and gas-flame meth- 
ods of autogeneous welding assumed their 
present state of perfection, it was a custom 
among manufacturers to rivet nozzles or 
outlets to openings cut in the main pipe 
or header. The overall dimensions was 
limited to stock lengths of pipe, which run 
from 18 to 22 feet. Although in some 
cases much trouble was experienced with 
leaks developing at the junction of the 
two pipes, the riveted header was, as a 
veneral rule, satisfactory. 

A riveted header with Van Stone joints 

shown in Fig. 2. Openings are cut in 








Van Stone Joint 


a welded header having the nozzles welded 
to the main pipe and the flanges welded 
on as shown. The openings in the main 
header may be cut by the use of an 
electric or gas torch to suit the different 
size of nozzles, which are then welded 
in position. The metal should then be re- 
inforced all around the weld, as shown at 
A, to insure sufficient strength at this 
point. 

Fig. 5 shows the same header with Van 
Stone joints. Nozzles may be welded to 
the main header in any desired position 
and direction, making special castings un- 
necessary except in rare cases where space 
is limited. In Fig. 4 the flanges are first 
welded to the nozzles which are then in 
turn welded to the main header. After 
all welding is complete the flanges are 
then faced and drilled to insure proper 
lining up, position of bolt holes, relative 
position of faces, etc. Van Stone flanges 
being loose and free to swivel on the 
pipe, are faced and drilled before placing 
in position on the pipe, and all Van Stone 
joints are rolled before the nozzles are 
welded in position on the main header. 
The flanged ends are then faced front and 
back, as is customary with this type of 
joint. 


STRENGTH OF WELD 


The necessity of a welded joint equal 
in strength to the main body of the pipe 
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is readily apparent when the excessive 
expansion and contraction strains are con- 
sidered. The expansion and contraction 
of the branch pipes throw the greatest 
strain on the welded joint, where the 
nozzle joins the main header. The weld 
may be reinforced by adding molten metal 
from a stick of the same material as the 
pipe to be welded, after the nozzle is in 
position. To insure a more perfect union 
of the metal the joint should be lightly 
hammered or otherwise worked during 
the welding process. 


Position OF WELDED NozzLes IMPORTANT 

That part of the construction of a 
welded header which requires special skill 
and attention on the part of the operator 
is the lining up of the nozzles or outlets 
in order to bring the axis of the nozzles 
to the desired angle with the axis of the 
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FIG. 4. WELDED NOZZLE AND WELDED FLANGES 
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FIG. 5. WELDED NOZZLE WITH VAN STONE 


JOINTS 
main header. This is illustrated in Fig. 
6, which shows a nozzle welded on the 
main header at C. The nozzle should 
have been at right angles with the axis of 
the header, although the drawing is exag- 
gerated for clearness. In this case any 
increase in the center-to-center dimension 
A will throw the branch pipe D more 
and more out of its proper position, as 
shown by dimension B, and in some cases 
it may be impossible to couple the lines 
together without the aid of an angle, off- 
set bend or special fitting as the case may 
be. A nozzle out of line may-be brought 
back to its proper position by reheating 
the metal all around the weld C. 


MATERIAL FOR WELDED HEADERS 
The best piping material to withstand 
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a high degree of superheat is open-hearth 
steel pipe, which material is used by many 
prominent manufacturers for the construc- 
tion of welded headers. When raised to 
a temperature of 575 degrees Fahren- 
heit, open-hearth steel pipe has shown 
by actual test a loss of strength of ap- 
proximately 1.1 per cent., and when raised 
to 750 degrees, a loss of 8 per cent., mak- 
ing this material satisfactory in all re- 
spects for the control of superheated steam 
at high temperature. 


ADVANTAGES OF WELDED HEADERS 
1. Fittings may be entirely eliminated, 
thus doing away with the possibilities of 
porous steel and iron castings. 
2. The saving of a great many joints 
liable to leakage. 
3. The lightening of the piping system, 
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shown welded direct to the steam main, 
thus increasing the bearing for the threads. 
One method of forming this boss is to 
heat the pipe to the proper welding tem- 
perature, adding molten metal from a 
stick of the same material as the pipe 
until the boss is of the proper dimensions, 
or the boss may be made separately and 
welded direct to the pipe. 


WELDING BRACKETS TO HEADER 


In Figs. 10 and 11 is shown a method of 
welding anchor brackets, supporting sad- 
dles, etc., direct to the steam main itself, 
thus doing away with straps or pipe 
clamps which are liable to loosen up under 
the strains of expansion, contraction or 
vibration. The illustration shows an 
anchor bracket welded to the pipe and 
bolted to a channel iron, which is in turn 
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FIG. 8 
Welded Boss for 
Drip Connections 
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FIG, 10 


and all steel work, brackets, hangers, etc., 
supporting the piping. 

4. The saving in first cost of pipe 
covering and the cost when renewing the 
covering, due to the fact that there are 
fewer fittings and flanges to be covered. 

5. The neater appearance of the piping 
system when covered. 

6. The better quality of piping material 
used throughout the entire system. 

7. The saving of time, labor and ex- 
pense when erecting. 


WELDED Bosses For BRANCH PIPES 


The practice of tapping a steam main 
for branch pipes, drip connections, etc., 
as shown in Fig. 7, should never be per- 
mitted in high-pressure work, as the wall 
of the pipe T is not as a general rule of 
sufficient thickness to provide a proper 
bearing for the threads of the branch 
pipe A. In Figs. 8 and 9 bosses are 
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Welded Brackets Power, N.Y. 
bolted or riveted fast to the building 
columns or other rigid steel work. 


WELDED FLANGES 


Fig. 12 shows a method of welding steel 
flanges to pipe. The flange is bored out 
slightly less in diameter than the outside 
of the pipe and is shrunk on, after which 
both the pipe and flange are heated to the 
proper welding temperature in a coke, oil 
or gas furnace. The actual welding process 
is carried out under a steam hammer, 
using special horns and dies for the differ- 
ent sizes of pipe and flange. 

Fig. 13 shows the method of welding 
by means of the electric arc or by the 
gas-flame welding process. The flange is 
beveled or chamfered off, as shown at 
A A, to permit the penetration of the arc 
or flame to the remotest part of the sur- 
faces to be welded. The electric are or 
gas flame is then applied to the front and 
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back of the joint at BB until the metal 
in both pipe and flange has reached a 
welding temperature, after which the joint 
is fed by adding molten metal drop by 
drop from a stick of the same material. 
A fillet is also built up at the back of the 
flange in this manner, as shown at B. 
The heavily shaded portions B B, show the 
metal added to the joint during the weld- 
ing process. 

Unless great care is used by the operator 
in making up a welded flange of this 
description the joint is very apt to be im- 
perfect, as at C. In this case the flame 
and the molten metal did not penetrate 
through to this point, and as a conse- 
quence the joint is considerably weaker 
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FIG. 13. WELDING BEVELED FLANGE ON PIPE 
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FIG. 14. BUTT WELDING FLANGE TO PIPE 
than if properly and thoroughly welded. 
One bad feature about it is that the de- 
fect cannot be detected upon inspection, as 
the surfaces, after the welding operation 
is complete, will show a perfect weld in 
all respects. The results obtained by 
welding flanges, as described under Fig. 
12, are more satisfactory in all respects 
than the above. 

In Fig. 14 is shown a method of butt- 
welding flanges to pipe. In this case the 
wrought-steel flange and shoulder A are 
made in one piece. The thickness T of this 
shoulder is usually somewhat greater than 
the thickness of the pipe JT. The end of 
the shoulder and the end of the pipe are 
both beveled off, as shown at BB and 
the two pieces butted carefully together 
at C. The flame is then applied to th« 
V-shaped joint, bringing the metal to a 
welding temperature while the pipe is be 
ing revolved slowly in a special lathe or 
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by other suitable means. When the metal 
at the joint is at the proper heat, molten 
inetal is added to the joint, as shown at 
D. During the welding process the metal 
all around the welded joint is hammered 
lightly, but rapidly, in order to insure 
a more thorough union of the metal in 
the flange and pipe, and to prevent the 
formation of coarse crystals due to the in- 
tense heat to which the metal is subjected. 

Another method of butt-welding flanges 
is shown in Fig. 15. The ends of the 
pipe and flanges are rounded, as shown 
at A A, and heated to a semi-melting con- 
dition, after which they are butted to- 
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FIG. I5. BUTT WELDING ROUNDED ENDS 
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after welding to insure proper lining up, 
position of bolt holes, etc. 


EXAMPLES OF WELDED PIPE WorK 

Some practical examples of welded pipe 
work are shown in the accompanying 
photographs, which will no doubt be of 
interest. Fig. 1 shows a welded header 
with Van Stone flanges. This header was 
made by Robbins, Gamwell & Co., of 
Pittsfield, Mass., for the Byron Weston 
Company, of Dalton, Mass. The header, 
in connection with similar piping, was in- 
stalled in the company’s Centennial mills 
over a year ago and has given excellent 
service in all respects. Fig. 16 shows part 
of a system of welded-pipe work, with 
welded outlets and improved Van Stone 
flanges made by the M. W. Kellogg Com- 
pany, of Jersey City, N. J., for the New 
York Edison Company. The illustration 
is an 8-inch expansion U bend installed 
in the new Waterside station. The pres- 
sure carried on this line is 200 pounds, 
with approximately 200 degrees superheat. 

Fig. 17 is a good example of what may 
be satisfactorily accomplished in the line 
of special welding. The illustration is 
from a photograph of a 30-inch welded 
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FIG. EXAMPLE OF WELDED PIPE 
gether at B. A heavy pressure is then 
brought to bear on the pipe and flange, 
acting in the direction of the arrows CC 
and squeezing together the plastic ends of 
the pipe and flange to effect the weld. 
bur or upset which is left at the 
oint B is either finished off when cold, 
may be hammered while the 
etal is still hot. This method of weld- 
ig flanges to pipe has not proven very 
tisfactory, especially in the larger sizes. 
Steel pipe up to 6 inches in diameter, 
however, is being satisfactorily 
the “Goldschmidt Thermit 
hich is quite similar. All facing and 
‘illing of welded flanges should be done 
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WORK BY M. W. KELLOGG COMPANY 

steam separator of the receiver type. These 
separators, several of which are now in 
actual service, are made in all sizes by the 
M. W. Kellogg Company, of Jersey City. 
The construction of this separator is 
shown in detail Fig. 18 The main 
body A of the separator is 30 inches in 
diameter and is made of open-hearth steel. 
The 8-inch inlet outlet nozzles BB 
are made up of bent pipe welded in posi- 
tion and reinforced at the weld DD. The 
inlet and outlet flanges C C are shrunk on 


in 


and 


and welded as already described and il- 
lustrated in Fig. 12. A semicircular baffle 
plate FE. is welded inside the separator and 


reinforced at the weld F. The top and 
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bottom nozzles G and H are also welded 
to the dished heads K and L, which are 
in turn welded to the main body of the 
separator. The body is reinforced and 
tapped for a gage-glass connection below 
the baffle plate at M M, and as a means of 
supporting the separator, two supporting 
lugs or brackets N N are welded in posi- 
tion. 
tion 


A welded separator of this descrip- 
will run from 35 to 40 per cent. 
lighter than an ordinary separator made 
up of cast iron of cast steel throughout. 
In Fig. 19 is shown a 16-inch welded 
open-hearth steel header with one 14-inch, 
one 10-inch, two 8-inch and one 2%-inch 




















FIG. 17. KELLOGG WELDED SEPARATOR OF 


OPEN-HEARTH STEEL PIPE 


flanged steel nozzles welded in place, with 
flanges of rolled steel. The two flanges 
on the header are of the Van Stone type. 
On the under side are two bosses which 


are tapped for drip connections. As it 
stands, the header was tested to 1000 
pounds hydraulic pressure and was 


thoroughly tight. The header was made 
at the works of W. K. Mitchell & Co., 
of Philadelphia, Penn. 

Two good examples of both welded and 
bent pipe work, made by the Ball & Wood 
Company, of Elizabeth, N. J., are shown 
in Figs. 20 and 21. Fig. 20 shows a 
go-degree bend in open-hearth steel pipe, 


having a flange welded to each end. The 
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two nozzles are reinforced all around the 
weld and are made up with welded flanges. 
Fig. 21 is a good example of the bent 
pipe work made by this company, this 
particular illustration being a compound 
or double offset angle bend with welded 
flanges. The greatest difficulty encountered 
in making bends of this description is in 
lining up to the required center-to-center 
dimensions of the outlet flanges, and lining 
up the flange faces, bolt holes, etc. The 
flanges in these two cases are shrunk on 
the pipe, heated in a coke furnace or 
oven and welded under a hammer, as pre- 
viously described and illustrated in Fig. 12. 


WELDING PROCESSES FOR PirpE Work 


The oldest and up to comparatively re- 
cent years the only method of welding 


' 

5"} 
! 

| 


! 
Welded Nozzle 
L Git 














B 
p D DLs 
| i 3 
a i Oo 
r=} ? Fe _ ga 
o ! ; 2 
am} 1.8 





Semi-Circular A 
.Battle 


" 


fi 


F iN 


1 Support 


Weldea 





ing Brackets: 
On 








a 


Glass E 
Connection ~f M 


Tap for Gage 











H K 
Tap for Drip Connection 
Power, 


9 AN Se 


FIG. 18. SECTION OF KELLOGG WELDED SEPA- 


RATOR 


wrought-iron and steel parts was by the 
forge process. The parts to be welded 
are first heated in a forge or coke fur- 
nace until they have reached a semi-melt- 
ing conditicn, after which the joint is pre- 
pared by the blacksmith and the pieces 
united by hammering or rolling. Whether 
a weld made in this manner is good or 
bad depends entirely upon the skill of the 
blacksmith, and all his care does not al- 
ways prevent internal flaws which cannot 
be detected after the welding process is 
finished, for to all appearances the finished 
surfaces may present a perfect weld in all 
respects and still cover an imperfect joint 
inside. Welding is in itself a handicraft 


and requires not merely strength of arm 
for its accomplishment, but special skill 
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on the part of the blacksmith as well. 
Commercially speaking, forge welding is 
practically limited to wrought iron and 
mild steel. 


THe Water Patt Force 


This process, known as the Hoho and 
La-Grange, or more commonly the water- 
pail forge, is very often referred to as an 
electric-welding process. It is, however, 
merely an electric process for heating the 
metal to be welded to the proper welding 
temperature, the actual welding being 
carried out in the usual manner under a 
hammer. A wooden tank is filled with 
water or other suitable fluid in which the 
positive electrode is placed. The negative 
side of the circuit is connected to the 
metal to be welded, which is immersed 
in the fluid and allowed to remain until it 
reaches a proper welding heat, when it 
is removed and welded in the usual 
manner. 

Since the introduction of the electric, 
oxy-acetylene, oxhydric, thermit and other 
processes of the so-called autogenous 
welding, the above processes are not used 
as extensively as in the past. 


ELEectTric WELDING 


During the past few years several 
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welded and one pole of the electric circuit. 
The article to be welded is made to con- 
stitute one pole of the electric circuit, 
while a carbon pencil attached to a port- 
able insulated holder and held by the 
workman, constitutes the other pole. The 
electric arc is struck between the two poles 
thus formed. The metal parts to be welded 
are melted on their faces together with 
a small rod of the same material which 
feeds the joint by flowing in between the 
two surfaces to be joined. 


THE VoLTEX PROCESS 


The Voltex process consists in the use 
of an electric arc drawn between two 
special carbon rods inclined to each other 
at an angle of approximately go degrees. 
This arc is caused to impinge upon the sur- 
faces to be welded, and the joint is fed 
during the welding process as mentioned 
above. The apparatus is generally so ar- 
ranged that it can be held in one hand. 


PROCESS 

The principles involved in this process 
were first conceived by Prof. Elihu Thom- 
son, and the method is sometimes known 
as the incandescent process. The pieces 
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to be welded are brought into intimate 
contact, being usually held closely together 














Lo 











FIG. 10. 
processes of welding by electricity have 
been devised and perfected, and now play 
an important part in the manufacture of 
a great many articles. Operations quite 
impossible by the older method of forge, 
welding are now performed with compara- 
tive ease and in short time by the electric, 
gas-flame and thermit processes. Four 
distinct methods of welding by electricity 
are in common use and are known as the 
“Zerner,”’ “Bernados,” “Voltex” and 
“Thomson” processes. 


THE ZERNER PROCESS 


In the Zerner process, also known as 
the electric blowpipe, an electric arc is 
drawn between two carbon electrodes and 
caused to impinge upon the metal to be 
welded by means of an electric magnet 
which deflects the arc, making a flame 
similar to that of a blowpipe but having 
the temperature of the electric arc. The 
apparatus contains a self-regulating device 
driven by a small electric motor. 


Tue BERNADOS PROCESS 


In the Bernados process an electric arc 
is drawn directly between the metal to be 
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in a machine by metal clamps actuated by 
springs or weights to permit a permanent 
pressure on the parts; this pressure is 
applied until the metal fuses or melts at 
the joint. The pieces to be welded are 
each made to constitute one pole of an 
electric circuit which is completed by the 
contact of the two pieces to be welded. 
Intense local heating is caused by passing 
heavy electric currents across the imper- 
fect joint thus formed, and this being the 
point of greatest resistance, a welding tem- 
perature is produced in a few seconds, 
while at the same time the two pieces are 
forced together, as described above, and 
welded. 

A bur or upset is produced around the 
welded surface, consisting of the oxidized 
metal, scale, etc., which is expelled from 
the joint during the welding process while 
under pressure. When this oxidized and 
otherwise inferior metal is removed a 
perfect and practically imperceptible joint 
is the result. 

A distinctive feature claimed for this 
process is, that the interior surfaces are 
raised to a welding heat before the ex- 
terior surfaces reach that temperature. It 
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therefore follows, that if the exterior sur- 
faces weld, the interior surfaces must also 
be welded, since they are necessarily at a 
somewhat higher temperature. This proc- 
ess is not to the writer’s knowledge used 
in welding pipe work as described under 
“Welded Headers,” being more adapted to 
the welding of rods, cables, shafting, etc. 


GAS-FLAME AUTOGENOUS WELDING 

Several processes of the so-called gas- 
flame autogenous welding have been de- 
veloped during the past few years, which, 
having passed out of the experimental 
stage, now play an important part in the 
welding of pipe work of all descriptions. 
The two processes described below are 
those known as the oxy-acetylene and 
oxhydric processes. 


Tue Oxy-AcETYLENE PROcEss 
In this process oxygen and acetylene are 
generated in separate pressure generators 
and conveyed through separate armored 
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1901. Oxygen and hydrogems are stored 
under a heavy pressure in separate cyl- 
inders, each holder being provided with a 
needle valve to which is attached a pres- 
sure regulator governing the flow, so that 
the gas will be delivered to the mixer and 
thence to the torch at constant pressure. 
From the regulator on each cylinder the 
gas is conducted through separate heavily 
armored rubber tubes to the mixer, and 
thtnce to the blowpipe or torch through 
a single tube. A mixture of one part 
oxygen and from four to six parts hydro- 
gen is used for welding purposes, and the 
actual process of welding is the same as 
already described. The oxy-acetylene and 
oxhydric processes are also used in con- 
nection with special torches and mixers 
for cutting metals, the flame cutting a 
narrow path through the metal and re- 
sembling in some respects a clean saw cut. 


Tue THERMIT WELDING PROCESS 
In this process, which is the result of 
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gate to admit the superheated metal. The 
thermit is ignited in a_ flat-bottomed 
crucible held in a pair of tongs. After the 
reaction the slag fills the upper part of the 
crucible and has three times the volume 
of the superheated liquid steel which col- 
lects at the bottom when the whole mass 
is liquefied. This superheated liquid mass 
is then poured into the opening in the 
mold; the slag, flowing first, adheres in a 
thin layer to the walls of the mold and 
the surfaces of the pieces to be welded, 
protecting them from contact with the 
liquid steel which flows in last. After 
waiting for the ends of the pipe to soften, 
the clamps are drawn up and effect the 
weld by squeezing together the now plastic 
ends of the pipe to be welded. The bur 
left at the joint when the mold and clamps 
are removed can be machined off if so 
desired, or may be allowed to remain, 
adding slightly to the strength of the joint. 
In this manner pipes may be welded to- 
gether to make any length desired. 
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tubes to the blowpipe, where the flame can 
be regulated to suit the requirements of 
the operator. By this process a flame 
having a temperature of over 6500 degrees 
Falirenheit is possible, while the tempera- 
ture of the best solid-fuel furnaces is 
somewhere in the neighborhood of 3000 
degrees. Although the temperature of the 
flame is high, the heat is rapidly dis- 
sipated through radiation, and with proper 
care there should be little danger of 
burning the metal while welding. Like 
the welding processes previously de- 
scribed, the flame is caused to impinge on 
the joint of the two pieces to be welded. 
The faces are thus melted, and also a 
rod of the same material which feeds the 
joint during the welding process. 


THE Oxuypric Process 
This process, which was described and 
lustrated to some extent in the June 24, 
1909, number of the American Machinist, 
is a development of a method patented by 
the Cologne Meusen Mining Company in 
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important researches conducted by Dr. 
Hans Goldschmidt, of Essen-Ruhr, Ger- 
many, and known as the “Goldschmidt 
thermit process,” a mixture of finely 
divided aluminum and iron oxide is used. 
This mixture possesses the property, that 
when ignited in one spot, the combustion 
so started continues throughout the whcle 
mass, producing superheated liquid steel 
and superheated liquid slag (aluminum 
oxide). The heat which is thus generated 
in from 15 to 30 seconds is estimated at 
5000 degrees Fahrenheit. This process is 
used chiefly for the repair of heavy cast- 
ings, broken machine parts, for bonding 
steel rails in place, for the repair of 
propellers, rudders and pests and in fact 
any large work. The process is also used 
to a considerable extent for butt-welding 
pipe up to 6 inches in diameter. 

The ends of the pipe to be welded are 
first filed and then butted carefully to- 
gether between metal clamps. A cast-iron 
mold in two parts is then placed around 
the joint, the upper one having a narrow 
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COMPOUND BEND WITH WELDED 


FLANGES 


EFFICIENCY OF WELDED JOINTS 

An efficiency of 100 per cent. for equal 
areas is claimed for most of the welding 
processes just described, but as the edges 
to be joined are merely fused together in 
welding, which is practically the same as 
joining them with cast steel, a joint 
Laving an efficiency of 100 per cent. at the 
weld, for equal areas, should never be 
expected with rolled-steel or forged-steel 
parts. In a number of tests recently made 
on welded pipe work, the metal at the 
weld showed a loss of strength of from 8 
to Io per cent. for equal areas, and all 
welds were made by operators -experi- 
enced in this class of work. 


Errect oF HicGH TEMPERATURES 
From tests made by Professor Lede- 
bour, steel of good quality was found to 
lose its fibrous structure when heated 
above 1850 degrees Fahrenheit and al- 
lowed to cool in air without hammering 
or working the metal. It would therefore 
seem that the high welding temperatures 
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employed in some of the aforementioned 
processes would tend to destroy the fibrous 
structure of the metal, which may be 
brought back to its original quality by an- 
nealing, hammering lightly, or otherwise 
working the metal during the welding 
process. Hammering tends to break up 
the coarser crystals formed by the high 
temperatures employed, and also brings 
the fibers of the metal into more intimate 
contact with each other, thus strengthen- 
ing the metal at the weld and insuring 
a more thorough union of the parts. 
Where overheating or burning has caused 
the metal to crystallize through to both 
sides of the weld, the fibrous structure 
of the metal may be so far destroyed and 
consequently the strength of the weld so 
impaired as to make the piece worthless, 
and even a thorough annealing of the 
joint may fail to restore the metal to its 
original condition. 

In welding pipe, the usual procedure 
is to chamfer off the pieces to be welded, 
if not already of a form which permits 
the penetration of the flame to the re- 
motest parts of the surfaces to be welded 
together. The gas flame or electric arc 
is applied to the joint until the metal 
fuses, or is in a semi-melting condition. 
There is then added to the joint, drop 
by drop, molten metal from a rod of the 
same material as that to be welded. The 
metal, which is now in a fluid condition, 
runs together and unites in a homogeneotis 
mass, and is hammered lightly during the 
process. Any bur or upset remaining 
after.the welding process is completed may 
be finished off if desired. The welding 
of pipe work of any description should 
never be instrusted to inexperienced 
welders, as a poor joint is sure to be the 
result. A careful, experienced operator 
can control the action of the metal while 
welding, and thus insure a more perfect 
joint in all respects. 





As we recently remarked, it has been 
claimed on good authority that all boiler 
corrosion is traceable to galvanic action. 
A paper recently read by G. N. Huntley 
before the Society of Chemical Industry 
on investigation of the cause of pitting in 
a standby boiler seems to prove that sul- 
phur is an important factor in some cases, 
which hardly coincides with the electrical 
theory. An increase in the proportion of 
caustic soda used had no effect, and 
blisters were found, especially near the 
water line, which, on being pricked, were 
found to contain liquid with a fine black 
powder in suspension, consisting of fer- 
rous sulphate with a slight excess of sul- 
phuric acid, while the boiler water was 
slightly alkaline. It would seem that sul- 
phur in the water is first oxidized to free 
sulphuric acid which attacks the metal in 
its neighborhood, the deposited oxides 
forming a membrane permeable to oxygen 
but not to alkali, and permitting the curi- 
ous acid alkaline 
Scientific American. 


corrosion in water.— 


POWER AND THE ENGINEER. 
A Remarkable Condenser P eI- 


for mance 


Some ten or fifteen years ago the de- 
signing and proportioning of surface con- 
densers crystallized into a more or less 
standard practice, but the steam turbine, 
by its ability to make good use of steam 
at low pressures and temperatures, or by 
its requirement of a high vacuum, has 
forced the question of condenser efficiency 
again to the front. In the past, steam en- 
gineers have generally considered that, 
from the standpoints of coal consumption 
and plant operation, the reciprocating en- 
gine gained little from a vacuum above 
26 inches of mercury. This opinion was 
in part due, especially in marine circles, 
to the practice of driving the auxiliaries 
from the main engine, so that, there being 
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Fahrenheit, and the reduction in the tota 
heat in a pound of steam is 112.3 B.t.u 
while the drop in temperature from at 
mospheric pressure down to I pound ab 
solute is 110 degrees Fahrenheit, and th: 
total heat available is 161 B.tu. That 
is, the heat available for conversion int 
mechanical work is greater in the latte: 
case than in the former. 

It would appear that the reciprocating 
engine, in order to utilize steam effi- 
ciently at low pressures needs enormous 
cylinders, with their consequent weight 
and friction losses, or two or more low 
pressure cylinders, as in many recent en 
gines. A pound of steam at 164.7 pounds 
pressure absolute occupies 2.7 cubic feet; 
at atmospheric pressure, 26.4 cubic fect, 
and at 1 pound absolute, 334.2 cubic feet. 
With the steam turbine, on the other hand, 
it is an easy matter to proportion the 
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no auxiliary exhaust to heat the feed, a 
lower vacuum meant hotter feed water. 
The steam turbine, however, because of 


-its ability to deal efficiently with steam in 


large volumes, easily shows a gain of 
from 5 to Io per cent. in steam economy 
for every additional inch of vacuum above 
26 inches, and the heating of the feed 
water is properly left to the economizers 
or to heaters utilizing the exhaust of 
auxiliaries. 

This high efficiency of the turbine at 
low not surprising when 
the temperature ranges and differences in 


pressures is 


total heat in steam between ordinary boil- 
er pressure and atmospheric pressure, and 
again between the latter and a high vac- 
uum, are considered. For instance, from 
164.7 pounds pressure absolute to atmos- 
pheric pressure, or 14.7 pounds absolute, 
the drop in temperature is 153.9 degrees 


CONDENSING OUTFIT INSTALLED IN 
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low-pressure stages to take care of this 
great volume. 

The premium thus put upon condenser 
performance has resulted in a_ closer 
scrutiny of the several processes which go 
on in a condenser. The ordinary surface 
condenser, which has been found satis 
factory and suitable for reciprocating-en- 
gine work, consists of a bank of tubes, 
each about I inch in diameter, throuzh 
which the circulating water is caused to 
flow in one, two or more passes, while 
the steam is introduced among the tubes, 
usually at the top of the condenser shell. 
The reason for introducing the steam 
the top is that air is heavier than steam 
and naturally settles, and is driven by t 
velocity of the steam to the bottom 
the shell, where 


condenser consequent 


‘the air-pump opening should be locati 


The presence of hot steam at this poi 
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vould render the air pump useless. If 
the circulating water be introduced into 
tile bottom row of tubes it is thus pos- 
sible to have the air in contact with the 
coldest water just when leaving the con- 
denser shell. 

The activity of the several groups of 
tubes in a surface condenser can be quite 
accurately inferred from the rise in tem- 
perature of the water passing through 
them. By inserting thermometers in the 
water boxes, it has thus been discovered 
that in the ordinary surface condenser 
most of the heat is absorbed—that is, 
most of the steam is condensed in the 
first few rows at the top. This at once 
suggested the possibility of a rearrange- 
ment of the tubes so that more of them 
would approach the high efficiency of the 
top rows. 

Now, the transmission of heat through 
condenser-tube surface may be affected by 
the following conditions, among others: 

First, whether or not the tube is flooded 
by water descending from the tubes above. 
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square of the velocity. That is, the power 
consumed by circulating pumps increases 
as the fourth power of the heat trans- 
mission when it is attempted to augment 
the latter by increasing the velocity of 
the water. As for the thickness of the 
condenser tube, it is found that this plays 
so little part in the final result that it can 
practically be neglected, while the ma- 
terial of the tube is usually determined 
by other considerations. Attention to the 
remaining items, namely, avoidance of 
air drowning and avoidance of flooding, 
has been rewarded with the most striking 
results. 

Air drowning is prevented by avoidance 
of air leaks, provision of sufficient air- 
pump capacity and arrangements for re- 
moving the air at the lowest possible tem- 
perature and hence at the greatest density. 
The flooding of tubes has been met in 
various ways. That it becomes really 
serious in a large condenser will be ap- 
preciated from the fact that the large 
turbine condenser described later in this 
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is introduced into the lower compart- 
ment of the water box at one end and 
makes two passes through the tube be- 
fore being discharged from the upper 
compartment of the water box. The con- 
densation is collected in a cylindrical well 
forming a part of the bottom of the con- 
denser shell, whence it is removed by a 
Wheeler centrifugal hotwell pump. The 
air is taken from the side of the con- 
denser at a point near the cold-water in- 
let and is exhausted by a Wheeler rotative 
dry-vacuum pump. 

The novel feature of the condenser con- 
sists in horizontal baffles interposed be- 
tween the several banks of tubes. These 
rain plates catch the water from the tubes 
above them and carry it to the outside 
against the shell, down which it flows 
to the hotwell without coming in con- 
tact with other tubes. To permit the 
passage of the steam past these rain 
plates there are openings, around the 
edge of which the plate is turned up to 
form a vertical lip, preventing an over- 
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FIG. 2. WHEELER DRY-TUBE CONDENSER, SHOWING RAM PLATES WHICH PROTECT LOWER TUBES FROM 


Second, the velocity of water through 
the tube. 

Third, the velocity of steam against the 
tube. 

Fourth, whether or not the tube is im- 
mersed in air. 

Vifth, the material, thickness and clean- 
liness of the tube. 

While much scientific investigation has 
been devoted to the effects of water ve- 
locity and of steam velocity, the possi- 
bilities of improvement in this direction 
are limited by the fact that excessively 
high steam velocities involve back pres- 
sure on the prime mover, while very high 
air drowning and avoidance of flooding 
Water velocities involve the consumption 
of an excessive amount of power in the 
circulating pumps. According to reliable 
experimenters, the heat transmission in- 
Crevses only as the square root of the 
Watcr velocity, while the pressure, and 
hence the power required to force the 
Waier through the tubes, increases as the 


STEAM CONDENSED ON UPPER TUBES 


article discharges hourly over 220,000 
pounds of condensed steam, equal to the 
discharge of a 13-inch fire hose. This 
deluge of water pouring down from the 
upper tubes upon the lower would so 
effectively blanket the latter that there 
could be little direct communication of 
heat from the steam to the lower tubes. 
The arrangement illustrated in the ac- 
companying drawing, showing one of four 
Wheeler dry-tube condensers installed in 
the Williamsburg power station of the 
Transit Development Company, of Brook- 
lyn, N. Y., has been adopted. In ap- 
pearance this condenser is similar to the 
Admiralty type, introduced by the Wheeler 
Condenser and Engineering 
about twenty years ago. 
There are two exhaust-steam inlets at 
the top of the shell to receive the steam 
from the double-flow Westinghouse tur- 
bines installed on the floor directly above. 
The circulating water from the Wheeler 
engine-driven centrifugal circulating pump 
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flow of water. These openings are so 
staggered that the steam will reach all 
parts of the tubes, insuring complete 
utilization of all the surface. 

Simple as this expedient appears, the 
results obtained by means of it have been 
remarkable, as will be apparent from a 
consideration of the rate of heat transfer 
developed in this condenser under work- 
ing conditions. It was formerly customary 
to assume the rate of heat transfer 
through surface-condenser tubes, closed 
feed-water heaters and similar appliances 
as between 200 and 300 B.t.u. per square 
foot per hour per degree difference of 
temperature between the water inside the 
tubes and the steam outside. Inasmuch as 
the temperature of the water within the 
tubes rises as heat is absorbed, while the 
temperature of the steam outside falis 
somewhat as the mixture becomes richer 
in air, it is necessary to adopt some meth- 
od of calculating the average difference 
of temperature. A simple method is to 
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take the arithmetic mean, that is, add the 
entering and leaving temperatures of the 
circulating water and divide by two to 
find the average water temperature, which 
is subtracted from the steam tempera- 
ture, corresponding to the vacuum, or 
from the mean between the latter and 
the hotwell temperature to give the mean 
difference in temperature. If greater re- 
finement is desired, the logarithmic mean 
of the water temperatures may be taken, 
although it is doubtful if much greater 
accuracy is gained thereby. The formula 
reads: 
iets WH 

U D 





where 

S = Cooling surface in square feet, 

W = Weight of condensed steam per 
hour, 

U = Coefficient of heat transmission 
in B.t.u. per degree difference 
in temperature per square foot 
of cooling surface, 

D= Mean difference in temperature, 

H = Total heat in the steam entering 
the condenser above the total 
heat in the condensation leav- 
ing the hotwell, as determined 
from the respective tempera- 
tures and reference to the 
steam table. 

The values of U obtained with the con- 
denser herein described have been cal- 
culated from a test made on unit No. 6 
on November 27, 1908. This condenser 
was designed to handle 180,000 pounds 
of steam per hour and to give a vacuum 
equivalent to 2 inches absolute pressure 
with 70 degrees Fahrenheit, circulating 
water. 


RESULTS OF TEST ON WHEELER SUR- 
FACE CONDENSER. 
Vacuum 


Inches of 
Mercury. 


Barometer 
Reading. 


29.98 
29.99 


Time of 
Reading 


28.5 


29.99 29. 


29.9 
29.96 29 


ow 
to 
=] 


29.97 28. 


on 





The transmission of heat per square 
foot per hour per degree difference of 
temperature was found in these tests, 
during which the rate of condensation 
varied from 164,586 to 220,200 pounds 
of steam per hour, to be between 800 and 
goo B.t.u., which is two to three times 
greater than was formerly obtained. These 
results show that the guaranteed vacuum 
could have been maintained with even less 
condensing surface than was actually in- 
stalled, although the latter is considerably 
below usual practice. That is, while the 
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ordinary condenser would contain 2 or 
3 square feet of surface per rated horse- 
power, this condenser contains only 1.5 
square feet per rated electrical horse- 
power. 

Another point to be noted in connec- 
tion with the performance at the Wil- 
liamsburg station is the high temperature 
of the condensate at all times, closely 
approaching the theoretical temperature 
of the steam vapor. Inasmuch as this 
condensate is used as boiler feed and as 
each 10 degrees Fahrenheit amounts to 
about 1 per cent. of the fuel bill, this 
is also highly important from the stand- 
point of plant economy. 





Erecting an Engine 





By F. WiecAnpb 





In previous articles directions have been 
given for erecting and alining the bed, 
cylinder and bearings, and next in order 
are the piston and reciprocating parts. 

The piston rod should be smooth and 
parallel, as any rough or high places will 
be hard on the packing, and the piston 
head should be from 0.004 to 0.008 inch 
smaller than the cylinder bore and should 
have a little “shake” when put into the 
cylinder without rings. Sometimes a pis- 
ton will stick and not shake near the 
steain ports, and measurement with a pin 
gage will show high places where the un- 
supported and not properly braced cyl- 
inder wall has sprung under the pres- 
sure of the boring tool, and consequently 
has not been bored to size. These high 
places should be scraped down, as they 
afford a good chance for cylinder cutting. 


Piston RINncs 


Piston rings, whether sectional or of the 
snap type, shculd be fitted with red lead 
to a good bearing on the cylinder bore, 
as hard places on the rings are liable to 
cut. Take a snap ring which has been 
turned from % to % inch larger than 
the cylinder bore; 34 inch to 1% inches 
is cut out, either on a slant or the ends 
tongued. The ring is clamped in a vise 
and sprung together, the protruding ends 
filed down and it is now considered ready 
for the cylinder. There are no sharp 
points to cut into the cylinder, but the 
bearing of the ring is not what it should 
be and it will take a good deal of filing 
to get a ring into shape and avoid unnec- 
essary hard spots. Some builders drill 
four or six 3/16-inch holes through the 
head- and crank-end flanges of the pis- 
ton head into the ring grooves, in order 
to admit steam under the rings and press 
them tight against the cylinder walls. If 
such a ring has not a good bearing, it is 
almost certain that it will cut when water 
flushes the cylinder and wear away very 
fast under all conditions. 

It has been argued that cast-iron rings 
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adapt themselves very soon to any sur 

face under the influence of heat and pres 
sure, but that does not always seem to | 

the case, and the erecting man will ¢ 

well to rub the rings or ring sectio: 

to the bore of the cylinder to insure a go 

fitting and easy running piston. The rin 

should also make a good “tapping” fit i 

the grooves, but should not be tigh 
enough for a driving fit. There are ad 
vocates of both extremes, but in both cases 
there is something wrong with the en 
gine elsewhere, as a loose ring will take 
care of a slightly conical cylinder, ani 
a tight ring will cure, to some extent, a 
knock in the cylinder due to faulty aline- 
ment. 

With properly fitted rings the piston 
can now be placed into the cylinder and 
connected to the crosshead, but not locked. 
Move the crosshead toward the crank end 
until the piston strikes, and measure to see 
if the piston rod is central and parallel 
to the guide. It pays to make a tram 
stick (radius of bore less radius of pis- 
ton rod) for this purpose, as calipers can- 
not be handled accurately in most cases. 
Where the cylinder is out of center and 
the direction and degree of this devia- 
tion has been noted, the crosshead or the 
piston rod, where clamp nuts are used, 
should be set accordingly, as otherwise 
the rod will never come parallel. This 
deviation, if forgotten, will be found again 
in setting the rod parallel, but it takes 
more time and it is often a puzzle to do 
it. 


Piston Rop 


Parallelism of the piston rod to the 
guide is absolutely necessary, as there is 
sure to be trouble from leaking through 
the rod packing, the piston knocking and 
rings clicking or even cutting if the slight- 
est movement of the rod in a radial di- 
rection prevails. 

Before locking the rod to the crosshead, 
the bearing of the locknut to the face 
of the hub should be tried in the follow- 
ing way: Cut two small strips from a 
piece of paper and place them diametrically 
opposite one another between the nut and 
crosshead. Screw the nut up gently until 
it just clamps the papers, and by pulling 
the paper strips note if they are held with 
even friction. Try at least four points 
this way, and if the two faces are out, 
mark the closest point on the crosshead 
and nut. Turn the nut back part of a 
turn and measure with a piece of tin or a 
thick feeler plate. 

If the nut is irregular it should be 
carefully refaced on a true arbor, but 
if the crosshead is out it must be scraped, 
to come true. The piston rod can now be 
locked and the crosshead and piston shoul | 
move freely; in fact, if everything is in 
true condition, they will move easier than 
when unlocked. If they are still binding, 
loosen the top shoe of the crosshead or 
the guide caps, lift up the crosshead 2 
little and put four papers of even thick- 
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ness under the corners. Let the cross- 
head down and try the papers. A hard 
place can thus easily be located and re- 
lieved. When the crosshead and piston 
move freely and the crosshead has a good 
bearing top and bottom, the job can be 
considered reliable. The setting of the 
piston rod to divide up the clearance space 
between the piston and cylinder heads 
can be done more accurately after the en- 
gine has been trammed and the position 
of the crosshead at the dead centers 
marked on the guide. 


CoNNECTING Rop 


The connecting-rod boxes should be 
taken apart and the bearing on the bot- 
toms of the straps and on the gib blocks 
examined. It sometimes happens that the 
poxes touch the bottom of the strap only 
on one side or even one corner. This is 
not noticed in lining up the rod, but 
when the engine begins to run under full 
load, such a box will come to a full con- 
tact with the strap, the rod will be out 
of alinement and sometimes the rim of 
the box be cracked off. It is therefore 
advisable to paint the bottom of the strap 
with red lead, drive the box home, take 
it out again and note the contact, which, 
if imperfect, should be improved to a good 
general bearing in order to prevent a 
change in the position of the box. The 
straps should hold the boxes tightly and 
especially the wrist-pin strap, as other- 
wise the boxes will begin to “work” on 
account of the reversals of motion. Many 
a hidden knock has been traced to this 
cause. The butt boxes are not so liable 
to give trouble, especially where a gib 
block is used, as the gib-block bolts will 
clamp the strap a little and hold the box 
securely. 

Next fit the boxes singly to the crank 
and wrist pin respectively. The crank 
boxes should have little side play, and 
in engines with bored guides none at all, 
as the connecting rod has to hold the 
wrist pin level to the crank pin. The 
crosshead boxes should have 1/64-inch 
side play, and in case of a pin with a 
taper and clamp screw, up to 1/32-inch to 
allow for clamping and expansion by heat. 
All boxes should be relieved liberally to 
prevent pinching. Some manufacturers 
do this by clamping eccentrically a set of 
boxes contained in their regular strap or 
a jig strap to the faceplate or boring table 
of their machines and cutting out the de- 
sired amount at the joints. 

Care must be taken that on a center- 
crank pin the boxes do not ride on the 
fillet, as such boxes will not only heat up 
but also throw the rod out of line when 
they come to a bearing. The fillet should 
be filed down to a slightly greater radius 
than the fillet of the pin to allow for wear 
and take up. This should be done be- 
fore the box is filed to a side fit, as one 
is linble to file too much off the sides 
while the fillet is binding. A fillet gage 


‘Or a pair of spring calipers set to the 


POWER AND THE ENGINEER. 


width of the pin can be used to advantage 
to watch the side fit of the box. 

The rod can now be assembled, con- 
nected to the crank pin, keyed up and 
tried into the crosshead. In most cases 
the rod will not enter it, but show out 
more or less. Suppose it stands % inch 
to the right when looking from the crank 
end, then the bore of the crank box has 
to be changed in such a way as to throw 
the crosshead end of the rod % inch to 
the left. If the crank pin is 3 inches wide 
and the connecting rod 30 inches long, 
then it would be necessary to take 1/80 
inch off the left-hand side of the butt 
box, and the same amount off the right- 
hand side of the strap box. Mark the 
sides of the boxes which have to be 
dug out, disconnect and take the boxes 
out. Now measure the sides of the boxes 
that have to be reduced from the rim to 
the bottom of the crown by setting a 
pair of spring calipers, a surface gage 
or micrometer, and file or scrape a spot 
0.012 inch below the surface of the bear- 
ing, using the feeler blade to get this 
exact. Run a scale across the bore of a 
taper box and try the feelers under that 
to get the spot right. The bore of each 
box has then to be scraped down to this 
spot, using a pin covered with red lead 
or a proper size of arbor to insure a 
good bearing. If this work has been 
done exactly the rod will show true when 
connected and tried again. A little ma- 
terial must be filed off the sides of the 
boxes to allow them to follow the changed 
bore. To guess at the amount to be re- 
moved from the boxes and keep on trying 
until the rod comes true is tiresome and 
expensive, especially with large vertical 
engines where it takes help to connect 
and take down the rod. It also leads to 
overdoing the work, leaving the rod out 
the other way and reducing the boxes 
needlessly. 


CoRRECTING THE CRANK PIN 


After the rod is right on the top quarter 
make sure that the shaft is taken up 
snugly in its bearings and is level; then 
turn it to the other three quarters and try 
it to the crosshead successively. If it is 
out any amount, find the two opposite 
points where the rod is out farthest. Mark 
the position of the center of the boxes 
on the pin when the crank is on one of 
these points. In a side-crank engine draw 
a line parallel to the axis of the rod 
across the center of the pin. The points 
so found on the pin have to be filed to get 
the pin square to the disk or parallel to 
the shaft. The same calculation applies 
as with the connecting rod, but only one- 
half of the amount has to be filed off the 
pin. For instance, the rod is true on 
the top quarter, shows 1/16 inch to the 
right on the crank-end center, % inch on 
the bottom quarter and 1/16 inch on the 
head-end center. The greatest divergence 
is % inch, but it is only necessary to file 
the pin to throw it 1/16 inch to the right 
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on the top quarter, which brings it 1/16 
inch to the left on the bottom quarter and 
makes all four points show alike, in this 
case 1/16 inch to the right, which has to 
be thrown by scraping the crank-pin 
boxes. 

Assuming the proportion of crank pin 
to length of rod to be 1 to 1o, it will 
require that 0.006 inch be filed off the pin 
to make it true. Now measure the pin 
carefully with a micrometer, note the size 
and set the micrometer 0.006 inch smaller ; 
then note the finished size of the pin. 
Where no micrometer is at hand set a 
pair of spring calipers to the exact size 
of the crank pin, file a piece of 3/16- or 
44-inch round steel to such a length that 
with the 0.006-inch feeler blade added, it 
will just touch the calipers; then set the 
calipers down to the pin gage. I have 
tried to file flat guide spots on crank 
pins, as is so often recommended, but have 
found it is almost impossible to make a 
good job of a pin that way, as the high 
ridges on both ends of these flats will 
always remain and the pin is liable to be 
reduced too much on these flats. It is 
preferable. to keep the pin as round as 
possible during this operation, filing first 
one side partly, then the other about the 
same amount, and using micrometers and 
calipers freely until the finished size is 
nearly reached, when it is well to try 
the rod again in order to detect any mis- 
take in filing. After the rod shows true 
all around, the pin can be finished up, using 
the boxes in the strap, or if the strap 
is solid, a suitable clamp to locate hard 
spots. The boxes have to be scraped to 
throw the rod 1/16 inch to the left. 
Center-crank pins are not so liable to be 
out as side-crank pins which are pressed 
in. 

The crosshead end of the connecting 
rod requires different treatment for flat 
or confined crossheads and such as are 
free to turn. In the first-named type the 
wristpin is set level to the shaft and kept 
there in order to make the crank end of 
the rod swing in the same vertical plane 
with the path of the crank pin, while in 
the other type the connecting rod _ itself 
has the function of holding the wristpin 
in that required position. Connect the rod 
to the solid crosshead, key up tight and 
try the crank end without the strap, or 
boxes where the strap is solid, the crank 
being on the top quarter., Measure the 
exact position of the end of the rod on 
the crank pin; turn the crank to the 
bottom quarter, let the rod down on it 
and measure again. The rod end ought to 
come to exactly the same place on the 
crank pin, and in this case there should 
not be a trace of an allowance, as the 
least deviation will interfere with the 
smooth running of the engine. The cross- 
head will have to be scraped or adjusted 
to suit, and then the wrist-pin boxes can be 
scraped to bring the crank bearing exactly 
central to the pin in the same way as the 
crank-pin boxes were previously scraped. 
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Twist IN CoNNECTING Rop 

The crank-pin strap and boxes can now 
be placed on the pin, driven home or 
keyed up snugly and the butt of the rod 
entered into the strap. In doing this it 
will sometimes be found that the butt 
of the rod does not come true to the 
strap, but will bind on one side and show 
open on the other. The bore of the 
wrist-pin bearing is not level with that of 
the crank-pin bearing. In such a case 
the rod has a twist as it is termed. In 
order to get the bearings level with each 
other, one of them has to be worked over 
with file and scraper on the top of one 
side and the bottom of the other across 
the joints of the boxes, but without dis- 
turbing the alinement. The rod has to 
be tried for alinement and freedom of 
twist after this operation, also for the 
proper bearing of the boxes. Take the 
twist out of the bearing whose strap is 
out of level in order to keep the rod 
right. To find a twist in a rod with 
solid straps, connect up one side and try 
a level on the planed surface of the butt; 
then loosen and try the other side. A dif- 
ference in the showing of the level will 
show how the rod has to be corrected. A 
level cannot always be relied on in places 
where vibration from other engines will 
interfere with its reading. It is safer 
therefore to avoid using it for close ad- 
justment. 

A solid-strap rod must be keyed up on 
both ends, the shaft turned, the rod taken 
down and the boxes looked over. The 
hard spots will tell the tale. A twist will 
heat up the crank bearing intensely, and 
is liable to destroy it, but with flat cross- 
heads can wear out if the engine is 
handled carefully. It is a more serious 
matter in an engine with bored guides, as 
it is not detected so easily and will have 
the same effect on the running of the 
engine as a wristpin out of level has on a 
flat crosshead, because the connecting rod 
holds the wristpin in its position relative 
to the crank pin. Still, erecting men who 
would not think of setting a flat-crosshead 
pin out of true to the shaft, will argue that 
a round crosshead will take care of a 
twist. The round crosshead will take care 
of a shaft out of level, but never of a 
twist. The necessity of watching this 
point and correcting the connecting rod is 
obvious, and it can be done in the fol- 
lowing way: 

Connect up both ends of the rod with 
the crank on the top quarter, key up good 
and tight, take up the crosshead snugly, 
move the crank a little to allow the cross- 
head to come to the right position and 
lock up the crosshead. Now take off the 
crank-end strap or boxes and measure the 
position of the rod on the crank pin 
exactly. Leaving the crosshead locked, 
turn the crank to the bottom quarter and 
try the rod there. The rod has to be 
removed and connected again, where a 
solid strap is used and in center-crank en- 
gines where the butt will interfere with 
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the balance weights of the crank disks. 
If in an engine having a 24-inch stroke, 
the rod shows 1/16 inch more to the left 
on the bottom quarter than on top, it has 
a twist of 1/32 inch to the foot, to which 
amount one of the bearings would have 
to be worked over. This cannot be meas- 
ured exactly on the bearing itself, as it 
is relieved top and bottom, but the cross- 
head can be turned to a position where 
the rod will swing true to the path of the 
crank pin. Mark the present position of 
the crosshead with a clear line on the 
bottom guide and the crank-end face of 
the bottom shoe, loosen the crosshead and 
turn it an approximate amount to the 
right, 0.068 inch, if the bore is 26 inches; 
then try the rod and adjust the crosshead 
until the rod comes the same top and bot- 
tom. Mark this position in the same way 
and try the butts of the rods crossways 
with a level. If the butts are level, either 
the crank or wrist-pin’ bearing will 
have to be corrected. If it is the wrist- 
pin bearing, connect up the crank end and 
disconnect the crosshead, take the boxes 
out and scrape them right top and bottom 
an approximate amount, using the pin for 
spotting; connect up again, noting where 
the crosshead stands, and after a few 
trials the right position of the crosshead 
will be attained, so that the wristpin boxes 
can be scraped to bring the rod central to 
the crank pin. 

Some of the consequences of careless 
fitting and lining up of connecting rods 
will be interesting. There is the rumbling 
found in many, if not in most, engines 
with bored guides, caused by a slight twist 
of the rod. There is the slapping con- 
necting rod due to the same cause, 4 
wristpin being out of level or a crank pin 
wrist pin being out of level or a crank pin 
untrue. This slapping is often remedied 
by increasing the width of the crank 
boxes to a snug fit, but in such cases 
the shaft often moves sideways and greatly 
increases the friction load and starts side 
cutting in center-crank engines. ‘Again, 
in belted units the belt frequently begins 
to sway, a little at first and increasing 
until it looks as if it were going to leave 
the dynamo pulley. Then suddenly it 
starts to run straight again. This is caused 
by a slight and sometimes invisible side 
movement of the shaft. The belt receives 
the impulses and after awhile sways too 
far and gets out of time, so that its move- 
ments those of the shaft, when 
they will be temporarily stopped. 

The fitting and lining up of the con- 
necting rod is the most important part 
of the work of building an engine, especial- 
ly since the speeds have been increased 
and the rods in many designs shortened 
below the old standard of 1 to 3. How- 
ever, if all points mentioned in these 
articles are duly considered and all the 
corrections faithfully carried through, 
there will be no trouble about the smooth 
and successful running of a well-designed 
engine. ° 
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Avery Engine Presented to the 
American Society of Me- 


chanical Engineers 


Prof. John E. Sweet, past president and 
honorary member of the American S.- 
ciety of Mechanical Engineers, and 4 
nephew of William Avery, the inventur, 
has presented to the society the rotor of 
one of the original engines built in \\r, 
Avery’s shop in Syracuse, N. Y., some- 
time between 1835 and 1840. The Avery 
was a rotary engine, or turbine of the 
reaction type, having a hollow forged 
rotor in the form of two diametrically 
opposite arms. The arms were hung on 
a hollow shaft through which the steam 
entered, passing through the hollow arms 
and escaping through orifices at 
ends. 

In a description of the engine, Professor 
Sweet states that the shaft had no metal 
bearings except at the extreme outer 
end and beyond the driving pulley; at the 
end of the shaft opposite the steam pipe, 
where the steam entered the hollow shaft, 
rollers were placed to take the pressure 
of the steam, usually 150 pounds. The 
metal bearing referred to was in connec- 
tion with these rollers. On each side of 
the case in which the arms revolved was 
a packing box in which hemp packing was 
used. These two packing boxes made the 
main bearings of the engine. 

A Mr. Herrick, who helped build and 
operate the engines, said that when slide- 
valve engines were substituted for Avery 
engines no gain was made in steam econ- 
omy. Trouble was had with the packing 
and with the cutting out of the blades 
at the ends of the arms. Mr. Avery re- 
fers in his notebook to a rotor 7 feet 
long which ran 14% miles a minute— 
Journal, A. S. M. E. 
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Turbines for Big Warships 


Parsons turbine engines are to be in- 
stalled as the motive power of the two 
new American Dreadnaughts, the battle- 
ships “Wyoming” and “Arkansas,” au- 
thorized by the last Congress. This de- 
cision was reached at a meeting, September 
10, of the naval board 
Contracts for these ships will be awarded 
by the navy department to the William 
Cramp Sons & Co. and the New York 
Shipbuilding Company of Camden, N. J. 

The board made a thorough inquiry 
into the propositions to combine the clec- 


on construction. 


tric motor with the turbine as a_ portion 
of the motive power of one of the vessels, 
and also to combine reciprocating and 
turbine engines for the other but 
adverse action was taken in both cases. 


ship. 





It is estimated that there are 209.000 
square miles of peat in the world, in- 
cluding 36,000 square miles in the | nited 
States. 
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ingle Belted Electric Elevators 


Descriptions of Various Types of Direct-connected Machines, Show- 
ing the Principles of Their Operation, Control and Adjustment 





BY 


DIRECTED-CONNECTED ELECTRIC ELEVATOR 
MACHINES 


A direct-connected electric elevator ma- 
chine consists of a suitable hoisting ap- 
paratus and an electric motor to drive it, 
both mounted upon the same bed. The 
hoisting apparatus generally consists of 
a winding drum upon which the lifting 
ropes of the elevator car are wound in 
lifting the car. The motion of the motor 
is transmitted to the drum in most cases 
by worm gearing, but in some machines 
intended for freight service only spur 
gearing is used. Direct-connected machines 
are classified according to the way in 
which they are controlled. If the op- 
erator in the car controls the elevator 
machine by pulling on a hand rope, or by 
moving a lever, a crank or a hand wheel, 
it is called a mechanical-control machine. 
If the operator operates the machine 
by moving an electric switch in the car, 
it is called an electric-control machine, 
and also a full magnet-control machine, 
from the fact that in such machines all 
the operating switches are actuated by 
magnets. 

There is another type of machine that 
is arranged so that a_ person in 
the car can by pushing a button cause 
the elevator to start up and run to its 
destination and stop there automatically 
without any further action on the part of 
In such elevators there are 
in the car as many push buttons as there 
are floors at which the car is to stop, and 
by pushing the button corresponding to 
a certain floor the elevator is set in mo- 
tion and will run until it reaches that 
floor, where it will stop. Such elevators 
are also arranged so that the car can be 
set in motion from any floor by push- 
ing the button on that floor, and they are 
further made so that they may be started 
from any floor and be made to stop at any 
other floor desired. All elevators of this 
kind are called “automatic” elevators. The 
elevator machine proper, differs but slight- 
ly for these three types of elevator, but, 
nevertheless, there is some difference. The 
principal difference, however, is to be 
found in the controlling apparatus. 

Figs. 24 and 25 show two different de- 
signs of mechanical-control elevator en- 
gines, made by two different manufac- 
turers. The first is one of the early de- 
signs made by the Otis Elevator Company, 
and the second is one of several designs 
mace by the Haughton Elevator and 
Machine Company, of Toledo, Ohio. While 
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there is a considerable difference between 
the two designs, both have several parts 
in common, thus in both there is a motor 
M to provide the actuating power, a hoist- 
ing drum D to move the elevator car, a 
controller C to control the motion of the 
machine and a brake F to stop the ma- 
chine and hold it still while the car is 























FIG. 24 


standing at a floor. In addition there is 
an operating sheave A by the rotation of 
which the machine is set in motion or 
stopped as may be required. There is 
also a stop motion mechanism at A’ ar- 
ranged to stop the machine automatically 
when the elevator car reaches either end 
of its travel. 
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The governor M’ in Fig. 24 is a safety 
device that acts to stop the car if from 
any cause it attains a dangerous velocity. 
This governor is driven by the rope N 
which is made fast to the elevator car, 
sc that the speed of the governor is pro- 
portional to that of the car. When the 
car speed becomes too great, the governor 
gtips the rope N causing it to slip through 
its fastening on the car and then a short 
rope attached to it near this point is drawn 
over the small sheave P under the car, 
until a safety clutch is thrown into action 
which stops the movement of the car. 
The elevator machine is also provided 
with what is called a “slack cable stop ;” 
as soon as the car stops and the cables 
slack up, this device acts and stops the 
machine by breaking the circuit so that no 
current can flow through the motor, and 
also by putting on the brake. The weight 
at N’ is provided so as to give the gov- 
ernor rope N the proper tension. In Fig. 
25 the governor M’ is not shown, as it is 
back of the machine, but the tightening 
weight N’ and the governor rope N can 
be clearly seen. The slack cable stop, 
which is not shown clearly in either il- 
lustration, is used on both, and in several 
different forms, all of which will be fully 
described hereafter. 

Looking at the Haughton machine in 
Fig. 25, it will be seen that two ropes K 
run down from one side of the hoisting 
drum D to the top of the car and are 
made fast to an equalizing bar G. From 
the other side of the drum two other 
ropes K’ run down to a similar equalizing 
bar R on top of the counterbalance IV. 
These equalizing bars act to keep the 
strain equal on the two ropes even if one 
should stretch more than the other. In 
Fig. 24 it will be noticed that the ropes K 
run up from the front of the drum to the 
top of the elevator well and there pass 
over a sheave L and then run down to the 
top of the car, where they are made fast. 
The ropes K’ run up from the back of 
the drum under the traveling sheave B, 
and to the top of the elevator well where 
they pass over a sheave at the side of L, 
over another sheave L’ and then run down 
to the counterbalance W. The traveling 
sheave B revolves freely on the shaft and 
slides along it, following the ropes K’. 
Four ropes run upward from the car, the 
two marked K and two others which run 
up and over the sheave L’, or another 
sheave at its side, and thence down to the 
counterbalance. The object of this ar- 
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rangement is to provide four ropes to hold 
the car, and also to take some of the 
weight off the ropes K and K’. The 
weight that hangs from the ropes that 
run up directly from the top of the car 
is called the independent counterbalance, 
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and the weight that hangs on the ropes K’ 
is the back counterbalance. If the in- 
dependent counterbalance weighs two- 
thirds as much as the empty car, the 
weight on the ropes K can never be more 
than one-third the combined weight of the 
car and the load. As only a certain 
amount of counterbalance can be used, it 
is clear that whatever weight is placed in 
the independent counterbalance will be 
taken off the back counterbalance; hence, 
the strain on the ropes K’ will be reduced 
by this amount. 

Although Fig. 25 does not show an in- 
dependent counterbalance, it must not be 
supposed that this arrangement is not 
used when the elevator machine is located 
at the top of the elevator well. Neither 
must it be supposed that an independent 
counterbalance is provided in all cases 
when the elevator machine is placed at 
the bottom of the well. As a rule the in- 
dependent counterbalance is provided 
whether the machine is located at the top 
or the bottom of the well. When an 
overhead machine is intended to be used 
with an independent counterbalance, a 
sheave is provided in the position of the 
traveling sheave B in Fig. 24, and the in- 
dependent counterbalance ropes run over 
this. In such an arrangement the sheave 
is made of larger diameter than the drum 
D so that the ropes running down from 
it may clear the drum and the ropes 
wound upon it. The machine shown in 
Fig. 25 is for freight service, and there- 
fore is not provided with an independent 
counterbalance. 

The first electric-elevator machine that 
was made and put in operation was lo- 
cated at the top of the elevator well, as 
in Fig. 25, and although this location gives 
many advantages, in the early days of 
electric elevators the machine was almost 
invariably located on the ground floor. Of 
late years, however, the overhead location 
has been coming into favor, and now it is 
not unusual to find installations in which 
the machine is at the top of the well.* The 
advantages of this arrangement are clearly 
shown by the simple diagrams in Fig. 26, 
which represent an overhead installation 
on the left and a ground-floor installation 
on the right. In both diagrams the hoist- 
‘ng drum of the machine is marked D, 
and S S’ represent the sheaves at the top 
of the well required for the ground-floor 
location of the machine. Comparing the 
two diagrams it can be seen that the 
length of rope required with the ground- 
floor machine is about double that for the 
overhead machine, all the rope below the 
point a being unnecessary with the over- 
head location. In addition the ground- 
floor machine requires the sheaves S 5S’. 
Therefore the first cost of ropes is greater, 
and their renewals will also be greater. 
It requires more power to operate the 
ground-floor machine because there is the 
additional friction of the sheaves S S’, and 
in’ addition the ropes are bent over these 
sheaves as wel as around the drum D. 
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Finally, the space required for the elevator 
machine is much more valuable at the bi 
tom of the building than at the top 
the well. 

The controller of the Otis machine, Fi 
24, is contained in the box C, and 
actuated by the rod E, which also serv: 
to put on the brake when the machi 
is stopped and take it off when the el 
vator is running. In the Haughton m: 


chine, Fig. 25, a portion of the controller 
is mounted on the back of the motor an¢ 
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the balance, which is the reversing switch, 
is mounted on a portion of the frame that 
supports the hoisting drum. This revers- 
ing switch is rotated by a sprocket chain 
that is moved directly by the shaft on 
which the operating sheave A is mounted. 
The brake is operated by shaft 
through the connecting rod E. 

In Fig. 24 the operator in the car con- 
trols the elevator by means of a hand rope 
H, pulling it down to cause the car to 
ascend and pulling it up to cause the caf 
to descend. This type of control, while 
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strictly speaking mechanical, is generally 
designated as “hand-rope control.” It was 
used extensively eight or ten years ago, 
even for rather high-speed first-class ele- 
yators, but now it is seldom installed ex- 
cept with slow-speed freight elevators. 
Looking at Fig. 25 it will be seen that 
there is no hand rope but instead there 
is a crank L in the side of the elevator 
cage. The motion of this crank is trans- 
mitted to the operating sheave A on the 
elevator machine by means of the ropes 
JJ’. There are many ways in which ropes 
can be rigged up so as to cause a crank 
in the moving car to revolve the sheave 4, 
but they can all be reduced to two funda- 
mental types that are known as the “run- 
ning-rope system,” and the “standing-rope 
system.” The principle of operation of 
these two systems can be made clear by 
tthe aid of Figs. 27 anu 28, the ‘rst being 









































(> for ° 
° a, ° 
oe 
| | 
W Vv 
D 
Car Car 1c) 
Power, N.¥. 
FIG. 26 


a diagram of the running-rope system, and 
the second the standing-rope system. The 
ropes ; F in Fig. 27 are made fast to the 
ends of the lever D; hence, when the car 
moves the ropes also move. The hand- 
wheel A, in the car, when rotated, turns 
the wheel C through the driving chain B, 
and as C is rigidly mounted on the same 
shaft with the lever D, the latter is rocked. 
If the wheel A is rotated clockwise, the 
right-hand side of D will move downward 
and the left-hand side upward. This move- 
ment will let out the rope E and pull up 
the rope F, and thus the frame G’ at the 
bottom of the well will be tilted clockwise, 
and the ropes H, which are connected 


vatl . 

with the operating sheave 4 of the ele- 
Vator machine, will transmit the movement 
to the sheave. To see this action clearly, it 


must he understood that the frame G at 
the ‘op of the well is rigid, and holds the 
Sheaves E” F” in the position in which 
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they are shown, and also that the rope 
running up from the inner side of the 
sheave F’ passes over the sheave E” at 
the top of the well. 

In Fig. 28 the ropes are anchored at the 
top of the well to the frame G, and their 
lower ends are secured to the sheave G’ 
as shown. When the elevator moves, the 
ropes stand still, hence the name of the 
system. - If the lever L in the car is moved 
to the right, the sheave A will be de- 
pressed and B raised, so that the rope F 












LT RT ewe 


| 


was 


a 




























£y 


hh oe ee ee 


— 





owe nn + — at 











yi 
, 4 qj 
i i} ? 
i 4 
KN he 
' ‘i ¢ i 
' . Pea i 
AR ) eh 














ae 
ne a 


nee Ore 
————— 














QE EE 


aaa 


eT 





Crear sae era 


f 
I 











fey Nal 
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will be lengthened out and the rope E will 
be drawn up; this will cause the sheave G’ 
to rotate counterclockwise, and through 
the rope H its motion is transmitted to 
the operating sheave A of the elevator ma- 
chine. The sheaves A’ and B’ are fastened 
to the side of the car, and remain in the 
position shown. 

The rig used in the Haughton elevator, 
shown in Fig. 25, is of the standing-rope 
system; the way in which it is arranged is 
shown diagrammatically in Fig. 29 and 
Fig. 30 shows the actual construction of 
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the mechanism that is attached to the out- 
side of the elevator car. To make the dia- 
gram as simple as possible, the ropes J J’ 
in Fig. 29 are shown-running directry up 
to and around the sheave A. This direct 
connection cannot often be used in prac- 
tice, but.on.the.other hand it is. seldom 
necessary to run the ropes in so round- 
about a way as they are shown in Fig. 25. 
In this illustration the ropes are run up 
above the elevator engine so as to not be 
confusing, but in actual installations it 
is generally possible to find a more direct 
way of running them. In Figs. 29 and 30 
the parts of the rope rigging are marked 
the same to facilitate the comparison of 
the drawings. When the crank L is turned 
clockwise, the chain D is drawn to the 
left and sheave E is drawn upward, while 
E' is depressed; consequently the rope J’ 
is lengthened out and J is shortened, so 
that the sheave A is rotated clockwise. 
If the crank L is turned in the opposite 
direction, the sheave A will also be turned 
in the opposite direction. It can further 
be seen that if the lever L is moved a 
short distance, the sheave A will be ro- 
tated through a small angle; the move- 
ment of 4 will in all cases be proportional 
to the movement of the lever L. 

The sheaves E and E’ are carried in 
frames K and K’ that slide freely on the 
guide rods J. The sheaves F and F’ are 
held on studs that are secured in the lower 
end of the frame H, as indicated in Fig. 
30. The ropes J and J’ are weighted at 
the lower end so as to be under the proper 
tension and are held so that they cannot 
move upward; hence, when the sheaves E 
and EF’ are moved, the ropes above the car 
are moved and the operating sheave A is 
rotated. 





An Experience with a Two-Stroke- 
Cycle Launch Engine 


By Joun S. LEEsE 


During my vacation this summer I 
shared an interesting experience with a 
gasolene engine in a small pleasure launch. 
It was a two-cylinder vertical Fairbanks 
engine working on the two-stroke cycle 
and developing about 10 horsepower. 
When I first made the acquaintance of 
this boat the engine was running none too 
well, but as the season was at its hight 
and the boat was requisitioned by visitors 
from dawn until dark, the owner was 
loath to lay up and make the necessary 
tuning up. 

One morning, after the boat had been 
lying on the mud in the harbor at low 
tide, upon going out on the first trip the 
engine was found to be running very hot. 
Looking over the side, the skipper dis- 
covered that the water pump was not de- 
livering. He at once stopped the engine, 
took the cover plate off the pump (toothed, 
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wheel-type) and found that it was full of 
mud from the harbor, which had got up 
the intake. Having cleaned it out and 
let the engine cool down he tried to start 
up. Much to his surprise, the compres- 
sion had quite gone. Not being an engi- 
neer, he decided’ to get a tow back to the 
harbor and investigate the matter with 
the help of a mechanic from the garage. 
Fearing badly scored pistons or broken 
rings (all joints being apparently tight), 
they got the cylinder heads off; the cause 
of no compression was then apparent. The 
cylinders and heads were constructed as 
shown in the sketch, and it was found 
that the fiber packing on the forward cyl- 
inder was charred in three big pat¢hes, 
owing to the great heat when running 
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without water, and that on the aft cyl- 
inder was baked hard and cracked in 
two places. 

These packings were replaced by %-inch 
asbestos, the pistons and rings having been 
inspected, to be on the safe side, and 
found all right. At the first pull over 
she started up; then we went out for a 
trial trip. All went well and we returned 
to the harbor for a load. Just as we 
entered the harbor the engine slowed 
down, kicked once or twice spasmodical- 
ly, then quietly gave up the ghost. There 
was plenty of gasolene and the ignition 
system was all right; therefore, we looked 
first for choked connections from the 
tank to the carbureter. The pipe was 
blown through and the filter cleaned, the 
result- being a thimbleful of scale and 
grit. ° 
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We connected up again and got to th 
steps for a “load,” which quickly gathered 
We started the engine with some difficult) 
and tremendous back-firing through th 
carbureter and air intake. We then pro 
ceeded like a gunboat in action halfway) 
across the harbor, when the engine agai 
struck work. After we had spent twent 
minutes pulling her over in vain, th 
“load” grew restless and sarcastically re 
quested to be transferred “to a moto 
boat.” 

Having got rid of them, we “poled” t: 
a quiet spot where the derisive shout 
of the crowd could not be heard, and 
rested, the skipper delivering a remarkabk 
flow of invective which should have 
started any engine. When we had cooled 
off a bit we attacked the carbureter, which, 
much to my surprise, we found to be 
equipped with a cork float. The engine 
was two years old and had been in con- 
stant service, so that the cork had be- 
come saturated with gasolene, impurities 
and grit, which made it so heavy that 
it would not cut off the gasolene supply 
at all. We adjusted the cutoff valve so 
that it acted at the right level of gasolene 
in the float chamber, assembled the con- 
nections again, and the engine started up 
at the first turn over. Since then the 
boat has been in constant passenger and 
towing service and the engine has never 
run _ better. 

The stuff we got out of the gasolene 
pipe had choked the supply about enough 
to counteract the effect of the float valve 
being always open, and the mixture was 
just good enough to run on. When we had 
got the dirt out, the engine was flooded 
with gasolene and of course would not 
fire. 

From my experience with two-stroke 
engines of this type I should say that 
the most trouble experienced is with the 
mixture. Even with a good carbureter 
the mixture has such a long way to go that 
by the time it reaches the cylinder it is 
not in a good condition for efficient com- 
bustion. Another common trouble is the 
loss of compression down the piston and 
through the ports in the cylinder walls, 
when the top rings get even a trifle worn. 
Yet another fault is the deposition of 
water and condensed vapors in the crank 
case, which may emulsify with the oil, or, 
if not, give a false impression of the 
amount of oil present. Again, if the crank- 
shaft main bearings are not very well 
fitted and kept carefully adjusted, the 
crank-case compression is easily lost 
through them. 





An English exchange states that the 
Key Engineering Company, Limited, has 
made an arrangement by which Messrs. 
Galloways, Limited, will manufacture 
large gas engines in England according 
to the design of Ehrhardt and Sehmer, of 
Germany. This will mark a distinct step 
in the production of the big gas engine in 
the United Kingdom. 
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ome Useful Lessons of Limewater 


How to Use a Blowpipe; Some Simple Experiments with a Can- 
dle Flame; Analyzing Boiler Scale from Permanent Hardness Water 





BY 


About this time you will want to be 
getting hold of blowpipe analysis; and 
while the books that you have probably 
got on analysis in general, or blowpipe 
analysis in particular, will give you all 
the reactions which you need, yet most 
of them will spend their time more in 
describing at length the oxidizing and re- 
ducing flame, rather than in telling you 
how to master the easy trick of making 
the blowpipe deliver a constant flame, say 
for five to fifteen minutes. I assume that 
you have provided yourself with a com- 
mon blowpipe and that you know how to 
get the oxidjzing and reducing flame, 
either from a common gas jet turned low 
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or, more convenient still, from a common 
candle. I shall have something to say 
about that in a moment, but in the first 
place let me show you how to learn to de- 
liver a constant flame with a blowpipe. 
The trick consists in blowing from the 
lungs with the cheeks distended around a 
mouthful of air. When your lungs are 
exhausted, by a quick gulping motion you 
close the passage r*rom the back of the 
mouth into the lungs and quickly fill the 
lungs through the nose. While you are 
doing this, the blowpipe is kept supplied 
for the moment with the mouthful of air; 
and again by releasing the gulping contrac- 
tion at the back of the mouth you supply 
the blowpipe for another ten or fifteen 
scconds with a new supply of air, filling 
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the lungs, noting that when blowing from 
the lungs you always want to keep the 
cheeks blown out or distended with that 
indispensable mouthful of air. Now, it 
would be easy to do this if you could only 
see what you were doing; and while many 
students learn the trick of blowing the 
blowpipe continuously and almost uncon- 
sciously, yet I have never found anyone 
who could not learn the trick very easily 
by practising on a wash bottle. 

Suppose you make a wash bottle, as 
shown in Fig. 1. Here you have a 
small, constant stream of water and you 
can watch this stream with your eye. You 
can at first learn to give a steady stream 
of water from the wash bottle by clapping 
your tongue over the blow tube from 
your mouth, when the reservoir of com- 
pressed air in the wash bottle will keep 
the stream going while you are breathing 
in. As soon as you have learned this 
trick, do not depend on your tongue to 
hold the pressure of air in the wash bottle, 
but learn to depend on your mouth and 
your cheeks, using a mouthful of air to 
hold the pressure of air in the wash bottle 
while you are breathing in fresh lungfuls 
of air. By practising with a wash bottle 
for a few moments a day, in two or three 
days you will master the little gulping 
trick of closing the back of the mouth, 
so that you can breathe in through the 
nose to the lungs while you are blowing 
out to the blowpipe through the lips. 

When you begin to get a little familiar- 
ity with this blowing, then practise hold- 
ing the reducing and oxidizing flames in 
turn on charcoal and when you have 
learned this, try the reducing flame on a 
piece of blue vitriol (copper sulphate) the 
size of a small pea. Take a nickel and 
hollow out a little cavity in the charcoal 
by twisting the coin around and pressing 
down into the charcoal; also put the tip 
of the blue reducing flame not directly on 
the blue vitriol, but toe it down onto the 
charcoal, say a quarter of an inch in front 
of the copper sulphate. In this way you 
will not only get the assistance of the 
reducing action of the reducing flame from 
the blowpipe, but you will also get the 
help of the stream of carbon monoxide 
from the half-burnt carbon, which stream 
flows around the blue vitriol and helps 
the reduction. It will take from three to 
eight or ten minutes to reduce a little 
shot of copper from the blue vitriol; and 
often you will be fooled into thinking that 
you have metallic copper when you have 
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nothing but the red oxide of copper 
(cuprous oxide). 

If you want to be sure that you have 
some metallic copper, all that you have to 
do is to pick out the reduced spongy mass 
and lay it on an anvil or any piece of hard 
metal on which you can hammer. If there 
is any metallic copper there you will 
get a coherent flat-metallic scale which 
will be quite malleable, while any unre- 
duced copper sulphate or copper oxide 
will pulverize into loose friable dust. 
When you get so that you can reduce a 
little globule of metallic copper on the 
charcoal and hold it in a molten condi- 
tion for a moment or two within four or 
five minutes from the time when you 
throw the blowpipe reducing flame on it, 
you can consider yourself as beginning 
to be expert with the blowpipe. 

Of course, if you miss a gulp now and 
then and lose your flame for a bit, that 


Blowpipe, Brass Tube 
Tip in center of Flame 





Reducing Flame, srorr't® 
Reducing Flame, sept short SS 
oe LZ morn” s 
- Tip just 
LAA CEM us 
- 2 . 
faa aa or ern ; Flame 
Oxidizing | iM noe {|| 
ay | | (Oxidizing Flame, | 
| ong | 


| Candle | Candle 
I | 
| | 


Power, N.Y. 











FIG, 2 


will not make any difference if you catch 
it again in a moment and keep the heated 
particle hot. A little litharge or red oxide 
of lead can be reduced on charcoal much 
easier than metallic copper can be reduced 
from blue vitriol; but the lead compounds 
are reduced so easily and the globules 
of metallic lead appear so quickly that that 
is hardly a test. Of course, in all reduc- 
tion before the blowpipe on charcoal it 
may be easier to work with a little sodium 
carbonate, although this is not necessary 
in all cases. 

Regarding the oxidizing and reducing 
flames as shown in Fig. 2, you will have 
no difficulty in producing these with a 
common blowpipe from the flame of an 
ordinary candle; and you can easily learn 
to see the sharp, clear, fine-pointed, blue 
inside cone of the reducing flame, and the 
longer, more diffuse and less visible part 
of the outer or oxidizing flame; but 
notice this point: if you want to get a 
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long and powerful reducing flame, put the 
tip of the blowpipe into the inner non- 
luminous part of the flame. The reason 
for this is that you want to catch this 
nonluminous and still unburnt center of 
the gas flame of the candle as the basis 
for your reducing flame; while if you 
want to get an oxidizing flame you will 
withdraw the tip of the blowpipe just a 
fraction of an inch from the center of 
the candle flame, and so that you will not 
only blow air through the blowpipe into 
the flame, but your blowpipe will also 
suck in a current of the surrounding air 
into the flame, thus helping your blowpipe 
to produce the oxidizing result. Now for 
the use of this in analyzing boiler scale: 


ANALYZING BorLerR SCALE 


Most books of analysis are very full 
in telling the student how to analyze a 
solution that is already made up for him, 
but often the books are strangely wanting 
in telling the student how to make his 
own solution, and particularly in telling 
him how to get insoluble things into solu- 
tion. The analysis of boiler scale of 
permanently hard water is a good illustra- 
tion of just what you need to know here. 
Let us suppose, for simplicity, that you 
have a boiler scale of hard calcium sul- 
phate, or sulphate of lime; and if you 
do not happen to have any of this, you can 
take some plaster of paris, either the fresh 
powder or that which has been hardened 
with a little water; in the latter case re- 
member that you are working with calcium 
sulphate plus a little water chemically 
combined. Now, you can take the boiler 
scale or calcium sulphate, and you can dis- 
solve it quite readily in strong hydro- 
chloric acid; but this acid solution of 
calcium sulphate is too strongly acid to 
use in following through the groups; for, 
of course, hydrochloric acid itself would 
produce no precipitate in the first group, 
neither would hydrogen sulphide produce 
any satisfactory precipitation in the second 
group, and when you come to the third 
group, which should come down with am- 
monia, the addition of this would simply 
reprecipitate the calcium sulphate as cal- 
cium sulphate and in a white gelatinous 
or curdy form which might make you 
think it was alumina of the third group, 
when it would be only calcium sulphate 
coming down again by neutralizing the 
acid which first dissolved it. 

Very few of the books would say any- 
thing about this, because they fail to treat 
sufficiently the subject of getting insoluble 
things into solution; and, in the group 
analysis, one is not expected to use such 
a strong solution of hydrochloric acid as 
that which is required to dissolve calcium 
sulphate. Hence if you should dissolve it 
with hydrochloric acid and then reprecipi- 
tate in the third group with ammonia, you 
would have your trouble for your pains; 
for your calcium would seem to be coming 
down in the third group as a_ sulphate, 
when it ought to come down in the fifth 
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group as a carbonate in orthodox fashion. 
There are two or three ways in which 
calcium sulphate can be dissolved and you 
will notice that we must look out to 
catch not only the calcium or lime part 
of the scale, but we must also find the acid 
part, which in this case is “sulphion,” the 
acid radical characteristic of sulphuric 
acid; for permanent-hardness scale is 
largely calcium sulphate. If you take some 
of this calcium sulphate and boil it in 
a strong solution of sodium carbonate 
(calcined soda) for an hour or so, the cal- 
cium sulphate will be changed into calcium 
carbonate; both calcium sulphate and cal- 
cium carbonate are insoluble in water and 
so at first sight you would not seem to 
have made much progress. But if you 
wash off the sodium carbonate and sodium 
sulphate from the calcium carbonate and 
the calcium sulphate, you will find in- 
soluble calcium carbonate, which is farmed 
according to the following reaction: 


CaSO, + Na,CO, = CaCO, + Na,S0O, 
Calcium Sodium Calcium Sodium 
Sulphate Carbonate Carbonate Sulphate 
Insoluble, Soluble. More In- Soluble. 

soluble, 


And you will have left behind in your 
beaker mainly calcium carbonate. Now 
of course you remember that this calcium 
carbonate dissolves easily in very dilute 
hydrochloric acid, with effervescence of 
carbon dioxide and according to the fol- 
lowing reaction: 


CacO, + 2HCl = CaCl, + H,CO, 
Calcium Hydro- Calcium Carbonic 
Carbonate chloric Chloride Acid, 
Insoluble Acid, Soluble, 


in Water, 
Soluble in 


After you have boiled the calcium sul- 
phate or the permanent-hardness scale in 
a strong solution of sodium carbonate for 
an hour, pour it into a fruit jar and fill 
up with water. Let this settle clear, the 
calcium salt going to the bottom; then 
pour off all the clear upper liquid i 
separate jar, leaving the white milky mud 
at the bottom; fill this up again with 
water, shaking it around to wash it,well; 
let it settle clear, and again pour off the 
top water, saving the milky residue at the 
bottom of the fruit jar, and so on half a 
dozen times, “washing by decantation,” 
until you are sure that all of the sodium 
carbonate and sodium sulphate formed are 
vashed away and you have only lime salts 
left. By the way, I should mention that 
you must save the first clear water de- 
canted off to test later for sulphuric acéd 
(for this contains the excess of sodium 
carbonate and most of the sodium sulphate 
of the reaction given in the foregoing). 
Put this solution into a bottle and label 
it: “First Sodium Carbonate Decantation 
from Calcium Sulphate.” 

Now going back to the white insoluble 
residue of calcium salts which have been 
washed by decantation, treat this with a 
little dilute hydrochloric acid. You will 
note the effervescence of carbon dioxide 
and the quick solution of most of the 
lime salts into what, of course, is calcium 
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chloride. Any insoluble part left behin: 
is only some of the unchanged calciur, 
sulphate. This solution of calcium chlorid:, 
if not clear, should be filtered; and, 
you have been careful to use just enoug 
hydrochloric acid, you will have a solv 
tion which you can put through the grou ) 
analysis. You will get no precipitate, ; 
you test portions of this solution in se;- 
arate test tubes, for either the first, second, 
third or fourth groups; but you will get 
a precipitate with ammonium carbonate 
for the fifth group, bringing the lime down 
as calcium carbonate in the group where 
it ought to be, and in the chemical form in 
which it ought to be. You can confirm the 
presence of calcium, also, by the other tests, 
such as the insoluble oxalate which is 
precipitated by ammonium oxalate, soluble 
in hydrochloric acid, but insoluble with 
either acetic or oxalic acid. 

Now for the acid part, the “sulphion” 
(of that which was originally calcium 
sulphate), which is hidden away as sodium 
sulphate in the bottle labeled: “First 
Sodium Carbonate Decantation from Cal- 
cium Sulphate.” Pour a little of this into 
a test tube, and add hydrochloric acid 
gradually until the effervescence of carbon 
dioxide from the sodium carbonate is 
over and the solution reacts slightly acid 
with litmus. Add to this same solution 
(which contains sodium sulphate and 
sodium chloride) a little barium chloride 
or barium nitrate, when you will get the 
quick white insoluble precipitate of barium 
sulphate. And so you have cornered the 
sulphate part of the calcium sulphate. 
But there are other ways in which to get 
at the analysis of this permanent-hardness 
scale. Some of these include the use of 
the blowpipe which we will consider in 
the next lesson. 





Gas-Engine-Driven Compressors for 
High - Pressure Natural - Gas 


Transmission Lines 


Gas-engine-driven “booster” — stations 
have demonstrated their economy and 
utility very thoroughly. A recent example 
of this class of installation is the West- 
inghouse twin-tandem equipment in the 
Mohican Oil and Gas Company’s plant at 
Howard, Ohio. The compressors deliver 
to the long-distance pipe lines at 165 to 
200 pounds gage pressure and the gas is 
received at 25 to 80 pounds pressure from 
wells located within a radius of 20 
miles of the plant, which delivers gas to 
towns at distances of 80 miles. The com- 
pressor engines take their fuel from the 
well mains, through reducing regulators, 
at about atmospheric pressure. They are 
1250-horsepower (23'%4x48-inch) twin-tan- 
dem engines and run at speeds ranging 
from 44 to 88 revolutions per minute; 
they consume, on an average, about 4 


per cent. of the compressor output. 


Natural gas in this locality has a_ heat 
value averaging 974 B.t.u. per cubic foot. 
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from Practical Men 


Don’t Bother About the Style, but Write Just What You Think, 
Know or Want to Know About Your Work, and Help Each Other 





WE PAY FOR USEFUL 


A Balky Air Pump 


The engine equipment in an electric- 
railway power station had grown in the 
course of time from the original single- 
unit installation, consisting of a cross- 
compound condensing engine rated at 
about 1400 horsepower, to five similar units 
ranging in size up to 2200 horsepower. 
Each of these engines was filled with an 
independent jet condenser, and all five 
condensers received their injection water 
through branch pipes leading from a com- 
mon main through which the water was 
conveyed by suction from a cistern located 
on the premises, and which, in turn, re- 
ceived its supply through an intake tunnel 
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ing near the end opposite to that through 
which the injection main entered, so that 
at the time of erecting the hotwell, the 
only location available at the end 
of the row of four condensers, already 
in place, in the direction in which the 
plant was expanding. 


was 


This circumstance, 
coupled with the fact that the injection 
and discharge mains were laid closely 
side-by-side, necessitated a loop in the in- 
jection main, as shown in the accompany- 
ing sketch, when it was extended later 
on to accommodate No. 5 condenser. 
This condenser was furnished with a 
vertical, duplex, single-acting air pump, 
the steam end of which comprised a cross- 


compound engine with high- and low-pres- 
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ring of the structure as the plungers ap- 
parently traversed a portion of the stroke 
against the attenuated air and vapor in 
the cylinders before meeting the resistance 
of the compact body of water, the mercury 
column of the vacuum gage the while fall- 
ing perilously low and hovering in the 
neighborhood of the altitude at which the 
automatic relief valve was usually thrown, 
and the vacuum failed altogether. 
Repeated examination of the plungers 
and bucket and foot valves of the pump, 
as well as of the spray cone and passages 
in the condenser, showed these parts to 
be intact and in perfect order; it was 
manifest, therefore, that the cause of the 


alternate periods of and 


tranquillity 















































SHOWING LOCATION OF INJECTION AND DISCHARGE MAINS, ETC. 


from an adjacent river. As each succeed- 
Ing unit was added to the plant, the in- 
jection main was extended to accommo- 
date its condenser equipment by run- 
ning out a section of pipe from the point 
at which the main branched to supply the 
Previously installed condenser. 

During the interim preceding the in- 
Stallation of the fifth generating unit, a 
hotwell with a crudely contrived filtering 


attachment was rigged up for the purpose 
of enirapping a portion of the water dis- 
char ‘d from the condensers and utilizing 
It for feeding the boilers. The discharge 
from ‘he condensers passed into a common 
main vhich emptied its contents into the 
rive; 


ind which emerged from the build- 


sure cylinders, instead of the conventional 
duplex-pump type of double engine. For 
a brief space after it was first put in 
service, this pump gave an entirely satis- 
factory performance, running smoothly 
and quietly and maintaining a vacuum 
which was quite up to expectations, con- 
sidering the temperature of the water 
available for condensing purposes and 
some minor drawbacks which attended the 
working of the apparatus. 

As time progressed, however, the ma- 
chine deyeloped balky characteristics; the 
placid and even action of the plungers 
being frequently broken by transitory 
shifts to an irregular, jerky motion, ac- 
companied by terrific hammering and jar- 


turbulence in the action of the pump would 
have to be searched for in some extraneous 
quarter. The symptoms seemed to in- 
dicate periodic contraction in the flow of 
injection water, but after every joint in 
the injection line, back to where it 
branched to supply the preceding con- 
denser, had been inspected with sedulous 
care for any trace of a leak which might 
impair the suction, and nothing had been 
found amiss, the engineer in charge was 
prone to acknowledge his utter inability 
to account for the trouble. 

Finally, after months of profitless ex- 
periment and more or vexatious 
tinkering and monkeying around, the engi- 
neer concluded to appeal to the builders 


less 
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of the condenser for a diagnosis of the 
case and the application of a remedy. In 
response, the builders sent an expert con- 
denser man to investigate, and the first 
thing this man did when he got on the 
job was to order the looped portion of the 
injection main tapped at its highest point 
and a 1%-inch bypass connected between 
this point and the upper end of the 
vertical section of the branch from the 
injection line to the balky condenser, as 
indicated by the dotted lines in the 
sketch. This being accomplished, the 
irregular action of the air pump imme- 
diately ceased. 

The the injection line had 
simply formed a pocket for the lodgment 
of air bubbles passing in with the con- 
densing water, and this air, in the course 
of time, had accumulated to such an ex- 
tent as to contract the passage through 
the horizontal portion of the loop and 
render it inadequate for conveying the 
proper volume of water. 

It was a rather mortifying experience 
for the engineer, who was an intelligent 
man and entirely capable of figuring the 
thing out for himself, if only some slight 
suggestion, hint during 
those months of desultory investigation 
hadi directed the current of his thought 
toward the consideration of problems of 
the character really involved. The in- 
stant the expert man ordered a hole cut 
in the injection main, the whole thing 
flashed before the engineer’s mental vision 
with all the prominence of a ten-story 
building. Hitherto he had been in the 
psychic condition of a man searching for 
his hat with his hat in his hand. 
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Dixon. 
Chicago, Ill. 





Water Level Gage for Elevated 
Tank 


It was once my misfortune to spend 
some time in a gas-engine power plant 
where the cooling water for the cylinder 
jackets was supplied from the city mains, 
and, to cut down expenses, the water was 
cooled in a homemade cooling tower on 
the concrete roof and used over again. 
After running down through the cooling 
tower, the water was run into a tank 30 
inches deep, from which the jackets drew 
their supply. This tank was located on 
the top of a two-story building and there 
was no way to ascertain the depth of the 
water in the tank but to climb up and 
look, a rather strenuous task, and one not 
in strict accordance with the general at- 
mosphere of the place. 

This difficulty was overcome by con- 
structing a float and a bank of lamps in 
the engine room that accurately—if the 
float didn’t stick—read the depth of water 
in the tank. In the following description 
I have attempted to eliminate the bad 
features of the contrivance: 
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The framework of the float, Fig. 1, 
was made of some crossarms found out 
in the yard, braced with inch strips. The 
two bottom pieces, K K, were secured to 
the walls of the tank and supported the 
framework, which consisted of the pairs 
of vertical and horizontal pieces, L. These 
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FIG. I. FRAMEWORK AND FLOAT 
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movable wooden rod B, which wa 
inches square and free to move verti 
a trolley wheel support made of a p 
of 2-inch strap iron C, bent as shown ; 
rigidly fastened to the rod. The tr 
wheel consisted of an old iron whee 
about two or three inches in diameter, 
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of Arc Lamp Carbons 
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Details of Connection of 
Contact Pieces to Support. 





Trolley and Support. 


FIG. 3. DETAILS OF WATER-LEVEL GAGE FOR ELEVATED TANK 


pieces were held together by spikes and 
were rigidly braced by cross bracing in 
the back and diagonal braces on the sides, 
as shown in Fig. 1. 

The float A, Fig. 1, was made of two 
pieces of 2-inch planking, 12 inches square 
securely fastened to the bottom of the 


was mounted upon 
ported in slots G, 


an axis that was sup- 
in the strap iron and 
was held against the contact pieces by the 
through the holes in the boards J J nailed 
across the framework. This rod carried 
coil springs F on either side. <A T 
idea of the trolley wheel and its support 
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can be had from Fig. 3, which shows a 
side and a top view. 

To indicate differences in the depth of 
the water in the tank, a trolley wire made 
up of six separate pieces of arc-lamp 
carbons five inches long was fastened to 
the edge of the vertical board H, Fig. 1, 
with of about % inch between 
them. The trolley wheel was pushed up 
and down over these carbons as the water 
level in the tank changed. 

Seven wires were run down from the 
framework to the engine room, where 
they were connected to the six lamps and 
the feeder circuit, as shown in Fig. 2, one 
wire going directly from the feeder to the 
trolley wheel and the other six connect- 
ing the six carbons to their respective 
lamps. It is easy to trace the flow of cur- 
rent and see which lamp burns with the 
trolley wheel on any carbon. 

J. C. ParMELy. 
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Condenser and Cooler Installation 





The accompanying sketches outline a 
plan which we have formulated for a con- 
denser and cooler installation. 

We have a 20x42 Greenwald automatic- 
cutoff and an 18x36 Lane & Bodley Corliss 
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Through the summer we have about half 
enough water running without a cooling 
apparatus. 

The idea is to tap the 4-inch main en- 
circling the pond about every 18 inches for 
34-inch pipe and cap it, sawing a fine slot 
in the cap so as to make a spray nozzle. 
We would be pleased to have Power read- 
ers advise us as to the proposed installa- 
tion. 

W. E. Turner. 

Wilmington, O. 





Interesting Pump Experience 


In our plant are two 4-inch driven wells, 
with a pump connected to each, 
the water cylinders being 4x6 inches. The 
lift is 26% feet and the pumps were 
mounted upon a brick foundation 18 inches 
high, making a total lift of 28 feet. 
were a number of ells on both the suc- 
tion and discharge lines, so it is not sur- 
prising that there scarcity of 
water. Finally, one pump became so badly 
worn that it was decided to install a new 
one. A certain make of pump was recom- 
mended by a man who was supposed to be 
an authority, and we began to negotiate 
for one. We thought it would be a good 
idea to dig a pit in which to place it, 
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to make any necessary adjustments. A 
telephone message soon brought the sales- 
man and a machinist. 
informed 


The latter, as he 
me, had been twenty-five years 
with this, firm and was supposed to know 
all that was worth knowing upon this sub- 
ject. 

Their first work was to place a vacuum 
gage on the suction. The pump was started, 
the pointer moved around to 20 inches and 
remained there, and there was no more 
air expelled from the air cock. They im- 
mediately condemned the check valve. We 
called attention to the fact that the other 
pump that then delivering a_ fair 
stream was also supplied with a_ check, 
which in no way interfered with its work- 
ing. However, the check 
come out. 
no better 


was 


valve had to 


Another start was made with 
results. About this stage the 
vacuum gage was transferred to the suc- 
tion of the other pump and showed about 
24 inches. Then the pump was given a 
when it was dis- 
covered that it had been fitted with hard- 
rubber valves, when they should have been 


medium soft. 


thorough inspection, 


“But,” we said, “our old pump there is 
working, and the valves in that are still 
harder, in fact, they are brass.” 

This 


messenger was dispatched for a new set 


was not at all convincing, so a 


of soft valves. These were placed in pos- 
ition and another start was made, the vac- 
uum gage refusing to show more than 20 
inches. 

Again the pump was taken apart, the 
salesman meanwhile expressing his opinion 
that there was no water in the ————— 
hole. Finally the real cause of the trouble 
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FIG, I 


engine, one 10 and 16 and 10 by 12 com- 
pound duplex pump, one 9 and 16 by 12 
cross-compound Ingersoll-Rand air com- 
Pressor, one 12x12 Platt Iron Works com- 
pressor and two boiler feeders, all ex- 
into a common 10-inch main, 
the exhaust main and all joints being in 
irst-cliss condition. Our idea is to ex- 
haust into a closed heater, then to a con- 
denser, erecting the condenser 55 feet, in- 
stead of 30 feet, and setting the hotwell 
20 feet high, to furnish head enough to 
force condensing water out through 6- 
and 4-inch mains encircling a pond 100 
feet in diameter by about 15 feet deep. 


hausting 


but were assured by the salesman that it 
would not be necessary, as the pump would 
positively create a vacuum of 28 inches. 
The order was given and in due time the 
pump arrived. 

Sunday was spent in making the con- 
nections. The pump was placed on the 
floor close to the mouth of the well and 
connected thereto by a short 3-inch pipe 
on which were a check and a gate valve. 
Monday morning steam was turned on. 
The pump moved smoothly for perhaps 
half an hour but failed to raise a particle 
of water. As the maker was located near- 
by, we thought it well to leave it to him 
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FIG. 2 
was located. It was found that the piston 
had been packed with Tuck packing, where- 
as this particular service required hemp. 
Attention was again called to our old ma- 
chine and they were assured that that also 
was packed with Tuck packing, and was 
still able to maintain a 24-inch vacuum. 

But the packing, like the valves, had to 
come out, and a hurry call was sent to 
the factory for hemp packing, which being 
fitted in another start was made with no 
better results. This had 
entire day. 

The following day the makers sent up 
their mechanical engineer to look it over; 


consumed the 


















538 





a very intelligent young man, determined 
to make that pump work at any cost. He 
went over every inch of it and seemed 
mystified at the work our old machine 
was doing. The third day brought no bet- 
ter results. Then he suggested a new pis- 
ton with leather cups. We consented to 
this. The piston was hastily procured 
and placed in position, steam was turned 
on and with the remark that there was 
“nothing doing,” he left, saying that he 
would report to his firm. After a lapse 
of two days we called him up on the tele- 
phone and were informed that they were 
willing to dig a pit in which to place the 
pump, or they would send their truck and 
take it away. When pressed for an ex- 
planation they said that they had been 
making some experiments and “the results 
were uniform,” that they were unable to 
do better than 20 inches on “dry vacunm,” 
so the new machine ‘was hastily discon- 
nected, the old one was put in its place 
and started, the gage moved around to 
24 inches and the pump immediately pro- 
ceeded to “deliver the goods.” 
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prising that a firm whose specialty is build- 
ing pumps should be unable, in their own 
factory, to get better results than 20 inches 
vacuum, and be obliged to confess it. 

The question that will occur to the 
operating engineer is, what is there about 
a pump, with its simple arrangement of 
piston and valves, to give such different 
results ? 

J. Wapswortu. 
Brooklyn, N. Y. 





Furnace Arrangement 


The distance the grate should be from 
the shell of the boiler has oceasioned many 
arguments. It is true that many of us 
have followed a fixed rule in setting 
boilers, always using the same distance 
regardless of the fuel to be used, being 
able only to determine between soft and 
hard coal; the variation in soft coal being 
so great that it would be impossible to 
suit all conditions. Some gaseous coals, 
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FIG, I 








Then we went to the telephone again 
and called a manufacturer who makes a 
pump that is practically the same as our 
old one. After getting his price, which 
proved to be less than half that of the one 
that failed, we told him that we would 
give him an order on condition that his 
pump would do the work as well as the 
one in use. This was agreed to and ina 
few days it arrived. This was connected 
as the first one. The old one was moved 
back to its original position, only placed 
on the floor instead of a _ foundation. 
Steam was turned on, the gage showed 24 
inches vacuum and there has been a 
steady flow of water ever since. 

Had this pump been bought by the 
superintendent of some distant factory, 
the unfortunate engineer whose duty it was 
to operate it would probably have consider- 
able difficulty in convincing his employer 
that the pump’s failure was not due to his 
ewn lack of knowledge of the subject. 

That any machine should fail at times 
is not surprising, but it certainly is sur- 











high in volatile matter, should thave a 
very low grate, lowered enough so that 
a deep fire can be run, thereby getting 
the full benefit of the gases. Nine out of 
ten furnaces are too high for burning 
this coal. 

There is quite a difference in the gase- 
cus makeup of coals. Some coals will 
melt and burn with a dense dark smoke, 
and such should be burned in a hot, deep 
furnace, otherwise great loss will be going 
on from waste of volatile matter passing 
up the stack in the form of gas. Should 
this gas pass through a hot flue it would 
quickly ignite, while coming in contact 
with a cold boiler shell or a cold furnace 
flue would only allow the gas to pass off 
as waste fuel. The gas from anthracite 
is more combustible at the point of gen- 
eration, from the fact that the point of 
generation is more intensely heated and 
the gas is given off more slowly, and it 
can be consumed more evenly; the sep- 
aration is not as sudden as with the low- 


carbon coals. Therefore, the hard coal 
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can be burned with a grate much clos-r 
to the shell of the boiler than the sc t 
coal. I do not wish to be understo d 
as recommending raising the grate ba 
as the majority are too high now, but tiie 
fact of having the grate bars set for a 
given coal is one of much more importan.e 
than many of us think. 

The hydrocarbon gas must be subject.d 
to a hot furnace of passage in order to 
get the full results. When chilled, it 
falls below the firing temperature and con- 
sequently a black smoke results. I have 
seen many devices used for controlli: 
and allowing free air to enter close to 
the boiler shell, but with practical 
value. While the idea may seem good, 
to prevent the cooling action of the shell 
sheet on the gas that is losing its tem- 
perature and passing off in waste smoke, 
from practice and demonstrations along 
this line I prefer handling this gas in an- 
other manner. 

Grates may be placed at a distance to 
suit the coal and there may be complete 
flame combustion. When it is desired to 
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FIG. 2 


heat anything in the flame of an alcohol 
lamp, it is found that the greatest heat is 
obtained at a point where the heat or 
flame is almost invisible. This is the point 
of complete combustion. Lower down 
there is less heat and still closer to the 
wick of the lamp, still less. Therefore, 
grates must be lowered to get a complete 
flame combustion. 

The accompanying sketches illustrate 
the results of tests and observations. We 
had two return-tubular boilers in a plant 
of exact dimensions. The stacks were 
independent. All furnace dimensions were 
exactly the including the _ stack. 
There was one exception. The two fire- 
boxes are shown in Figs. 1 and 2. We 
were burning a soft Tennessee coal of 
good quality, and could carry a certain 
load with the boiler shown in Fig. | 
but could never carry the same load with 
the boiler shown in Fig. 2. We made at 
offset piece for the front and cut out the 
ashpit, and. the two boilers were of equal 
power from a practical steaming point. 
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Here was a practical test of this condi- 
tion. We could never depend on push- 
ing the boilers shown in Fig. 2, while we 

uld the one shown in Fig. 1. There 
was ample space for combustion and we 
had to run a fire as shown on the grates 
in Fig. 2, an even layer; while in Fig. 
1 we could run a fire high in front, coked 
and thinner on the rear of the grate, and 
very hot. No gases would pass this 
bridgewall. The combustion chamber of 
boiler No. 1, which had a side door, showed 
bright, while that of boiler No. 2 showed 
dark. The deep furnace and high bridge- 
wall, with a good reflection, aids material- 
ly in burning gases. The ash from No. 
t boiler was always less by weight and of 
a finer character. 
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FIG. 5 

In Fig. 4 is shown an arrangement 

which aids combustion and saves fuel. 


The bridgewall has a cast-iron reflection 
plate, perforated as shown, and free air 
is allowed to pass in back of this plate 
and come through the small holes in the 
plate, while should be about one-half inch 
in diameter on the fire side and come to 
a big taper on the free-air side, so dust 
will not lodge in the holes but will fall 
In the space E, which can be easily cleaned 
out. I have installed this with a clean- 


out door so as to rake the ashes out, 
but found it a good plan to have a small 
steam jet on one side, when by opening 


the opposite door it could be blown out 
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in a few seconds. A simple and effective 
method is shown at D. While these plates 
will burn out in time, they will save lots 
of coal and will last as long as, or 
longer than, a set of grate bars if kept 
clean. 

In Fig. 3 is shown a method that was 
once patented. This was a tube, cut as 
shown, placed in the bridgewall, with 
small dampers at each end for regulating 
the flow of the air; but I found from 
actual trial that the first suggestion was 
far superior, as it accomplished several 
purposes. Small blue blazes can be seen 
burning at these holes when firing. I do 
not like cold air to enter here, and sug- 
gest having the furnace arranged as in 
Fig. 5, allowing the air to come in con- 
tact with the fire walls and pass behind 
the plate. The hotter this air is the bet- 
ter. Close the bottom doors more or run 
a tight fire door and pull more air through 
this way for a mouth and compute the 
coal consumption. If this system is prop- 
erly and carefully installed one will get 
good returns. Like other methods, it 
must be kept clean, but it can be easily 
kept in order. 

The heated air coming in at this point 
will aid combustion greatly and a small 
observation door cut through the side wall 
will prove of much interest to observe 
the working condition, as the moment the 
front doors are opened the operation can 
be checked to a certain extent. I have 
inserted a 4-inch pipe as shown at B, Fig. 
4, and having a small sheet-metal cap 
could observe the working condition. The 
proportions must all be kept within reason, 
and it works better on a high bridgewall, 
as shown. I have never experimented on 
a low wall and cannot say what the re- 
sults would be. 

C. R. McGauey. 

Richmond, Va. 





Steam Jacket and Cylinder 
Condensation 





In the unjacketed cylinder, steam enters 
at the beginning of the stroke much hot- 
ter than the cylinder. A portion of the 
steam is condensed in heating the metal 
to the temperature of the steam. Con- 
densation continues as the piston moves, 
until cutoff takes place, when the steam 
begins to expand; its pressure and tem- 
perature falling as the piston moves for- 
ward, and the cylinder, already heated, 
begins to give up heat to the steam. As 
the expansion is carried to the end of 
the stroke, and the temperature of the 
steam is lowered, a portion of the steam 
condensed at the beginning of the stroke 
is reévaporated by the heat given up by 
the cylinder, raising the terminal pres- 
sure. The exhaust steam, being cooler 
than the cylinder and absorbing heat from 
it during the return stroke, lowers the 
temperature, which is raised by the steam 
which enters at the next stroke. 


The function of the steam jacket is 
to prevent cylinder condensation. The 
heat given up in the jacket, being absorbed 
by the cylinder, preventing condensation, 
and increasing the power of the steam to 
do work after cutoff has taken place. 

The difference in temperature between 
the cylinder and the entering steam is 
much less than where no jacket is used. 
At the beginning of the stroke the cyl- 
inder will be at or near the temperature 
of the entering steam, and none will be 
condensed, as would be the case in an 
unjacketed cylinder. 

The loss of heat by condensation would 
be less if the inside of the cylinder were 
kept dry, so there would be no reévapora- 
tion at exhaust. 

In an unjacketed steam cylinder both 
the latent heat given up by condensation 
and the latent heat required for reévapora- 
tion are lost. 

In a jacketed cylinder the only heat lost 
is the latent heat liberated in transferring 
heat to the cylinder. 

If possible, the steam that enters the 
jacket should have a higher temperature 
than the steam that enters the engine cyl- 
inder. 

The greater the 
range in the cylinder, the greater will 


steam temperature 
be the loss due to condensation. 

If superheated steam of sufficiently high 
temperature is used, a steam jacket is not 
necessary and should not be used as such; 
however, it may be used to good advantage 
as a vacuum jacket to prevent external 
radiation. 

The steam jacket should not be used on 
a cylinder which exhausts into the at- 
mosphere or into a condenser. 

The steam jacket should always be 
kept well drained, as its condensation does 
not reévaporate but is, or should be, re- 
turned to the boiler with the feed water. 

The actual gain effected by 
steam jacket is undoubtedly very small. 
T. H. Gorppure. 


using a 


Walpole, Mass. 





Free Technical Library 


As an instance of the increased atten- 
tion that is being paid to engineering and 
technical subjects in the more progressive 
libraries, a large room, formerly the read- 
ing room of the Free Public Library, of 
Newark, N. J., has recently been con- 
verted into the “technical and _ scientific 
department.” The department is designed 
to meet the need of the working man and 
the student and contains about 6000 books 
and 300 periodicals on scientific, engineer- 
ing and allied subjects. <A file of the 
United States, English and Canadian re- 
ports is also kept, and a large collection 
of trade catalogs is open for reference. 
An added feature is the fact that most of 
the technical books are not for reference 
only, as might be expected, but may be 
borrowed for home use. 
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Proper Amount of Lead 


The letter from S, Kirlin, in the August 
31 number, page 357, concerning the 
proper amount of lead, raises a very in- 
teresting question, viz., the for 
lead. Mr. Kirlin discusses this ably from 
the mechanical standpoint, but he leaves 
out the thermodynamic. No doubt an en- 
gine with sufficient cushion but no lead, or 
even with negative lead, might run with 
friction, but it would lose much 
steam. 


reason 


less 


The office of lead is to supply steam for 
bringing the piston face and cylinder 
head up to steam temperature before the 
stroke begins. Boiler pressure cannot be 
had on the piston in a chamber with 
limited inlet, like an engine cylinder, until 
the surfaces are steam-hot. And _ these 
surfaces, with the water upon them, have 
been at exhaust temperature a 
moment before. They absorb heat with 
tremendous speed. They are the cause of 
the one biggest loss in steam-engine op- 
eration, cylinder condensation. 

The bulk of all the surface, and all 
the surface water, too, which is concerned 
in cylinder condensation is open to the 
steam the instant the valve admits. The 
ports themselves and the faces of piston 
and cylinder head offer the most and the 
coldest of the surface ever uncovered to 
live steam. Since cylinder condensation 
commonly amounts to from 20 to 60 per 
cent. of the steam supplied to the engine, 
this is equivalent to saying that from 15 
to 50 per cent. of the steam entering ,the 
cylinder must enter before the crank 
passes the center, else the piston will 
start on its stroke with only a fraction of 
boiler behind it. This would 
of course involve great waste of steam, 
for the cylinder must ultimately be filled 
to boiler pressure anyway, while much of 
its work had been lost in entrance. So 
if we measure the angle swept through 
by the crank during admission, before and 
after dead center, respectively, or in other 
words the time of admission before and 
after dead center, we shall find that be- 
fore dead center commonly ranging along 
some such percentages of the whole as 
those mentioned, although the figures vary 
widely with different types of engine, and 
frequently range outside those given. 


just 


pressure 


Thus the real element concerned in lead 
is time, or angle of crank motion; al- 
though for convenience it is commonly 


OUT YOUR 


stated in linear dimension of valve travel. 
SipNeY A. REEVE. 
New Haven, Conn. 





Safety of Pipe Fittings 


In the August Io issue, page 240, Wil- 
liam F. Fischer instructs us in his dia- 
gram, Fig. 1, to screw down a nut to pro- 
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MR. BUCKHALTER’S SUGGESTION 


duce a tension of 1500 pounds on a bolt, 
and says that adding a weight of 1000 
pounds causes no greater tension on the 
bolt, as far as the joint being made with 
or without a gasket is concerned, but that 
adding the extra weight will decrease the 
compression of the fittings by the stretch- 
ing of the bolt. 

Suppose Mr. Fischer or any other engi- 
neer would experiment with a bolt that 


IDEAS 


has a tensile strength of 1500 pounds, say 
a %-inch bolt, having it in pieces as per 
Mr. Fischer's drawing, but arranged as 
follows: Let 4A be a convenient means of 
fastening to the floor, B a fulcrum for a 
lever and have L fastened to the ceiling, 
IV being the weight to be used on the 
lever to increase the tension, as required 
in the experiment. Now, screw down the 
nut on the bolt to produce 1200 pounds 
tension, then gradually move out the 
weight on the lever until the bolt breaks. 
Suppose the distance is 4 inches and 
the weight is 50 pounds; then the bolt 
will break when the weight is moved out 
24 inches, thus showing that the strain is 
increased as the weight is added; but as 
the bolt stretches as the weight is in- 
creased, it will relieve the compression 
on the fittings because all of the weight 
that is added increases the force on the 
fittings, to pull the head of the bolt from 
the nut. 
CHARLES BUCKHALTER. 
Philadelphia, Penn. 





Filing Clippings 

From time to time I find suggestions 
on how to file clippings. Some of them 
are good, and I should like to submit 
an idea which I think is as good if not 
better: Buy a 200-page standard invoice 
book, costing about $1, and divide it into 
ten parts, using the first pages for the 
most important clippings on boilers; then 
pumps, engines, valves, piping, dynamos, 
ice machines, wrinkles, etc. 

On the front pages is an alphabetical 
index. Trim each clipping neatly, put 
library paste on the top edge, paste it in. 
Record its title and the page number in 
the index. 

GEORGE KRAMER. 

New York City. 


After reading for some time the articles 
regarding methods of filing clippings, [ 
have come to the conclusion that the sys- 
tem that I use has them all beaten. Three 
years ago I purchased a loose-leaf binder, 
with leaves and indexes, for two dollars, 
which has been the total outlay. When 
I find an article of interest in the engi- 
neering magazines, of which I take five, 
I paste it in this book. If the article 
covers both sides of the paper, I leave 
it so it can be turned. If the paper has 
two articles of interest but on different 
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subjects, I file the paper wnder one head 
nd copy the other onto a page under 
ts own title. 

[f an article has a formula that is to 

used frequently, it can readily be 
taken out of the binding for convenience. 

i the subject becomes out-of-date the 
lipping can be thrown away. When the 

inder is filled another can be bought and 
the indexed pages distributed in that, so 
that the index will run through the two 
and article be readily 
found. By this system I have a reference 
book that is strictly uptodate and devoid 
of dead matter and formulas. My binder 
contains 200 pages and I have filed all 
tables, formulas and articles of interest 
covering steam, gas and automobile engi- 
neering and machine design, and their 
allied branches, that have appeared in 
Power and other technical and _ trade 
journals for the past three years, and it 
is not full yet. 

While the envelop system has many of 
these advantages, it is not as compact nor 
as convenient. 

‘3 H. K. Witson. 

Edgartown, Mass. 


volumes every 





In a recent number a contributor told 
of his method of filing clippings, that is, 
pasting them on loose leaves which are 
numbered and indexed. This method is 
compact and convenient for 
quick reference only as far as any one 
clipping is concerned. Instead of num- 
bering the leaves and indexing the sub- 
jects (two motions), why not write the 
subject title on the upper right-hand 
corner of each loose leaf and keep the 
leaves in alphabetical order, not bound? 
This method would require more leaves 
but would group the subjects better. 

By the method referred to the clippings 
are pasted to the loose leaf, and when 
matter appears on both sides of the clip- 
ping it is either pasted at its edge only, 
or the reverse side is copied on another 
loose leaf. The leaves could still be kept 
alphabetically. 

The writer tears out “dead” clippings 
and presumably utilizes the spaces for 
new clippings. This could not be done 
so well if the leaves were kept in alpha- 
hetical order; but which is preferable, 
the saving of space or a natural grouping 
of items on any one subject? 

Admitting that envelops bulk more than 
loose leaves with clippings pasted on, 
and knowing that there is a patented 
scrapbook in which there are leaves with 
pockets so that clippings can be grouped, 
| still prefer a specially made heavy 
manila envelop, size about IoxtI inches, 
open on one 10-inch and one 11-inch side. 
In this envelop can be placed not only 
clippings, but booklets or other data which 
would be too bulky to place in a scrap- 
hook. The subject title is written on the 
upper right-hand corner of the envelop 
and the closed edges are at the bottom and 
front. I place these envelops alphabetical- 


the most 
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Old data can be thrown 
out, and more than one envelop can of 
course be used for one subject. The data 
are carried home and distributed among 
the envelops in the evening, or placed in 
a “distribute” envelop to be taken care 
of later. I admit that the distribute en- 
velop is sometimes overloaded, and that 
the system becomes bulky through ac- 
cumulation, but the same lack of time that 
makes this so would make a scrapbook 
bulky, even if it did not prevent pasting 
and indexing the clippings. 


ly on shelves. 


This envelop 
plan has the big advantage of grouping 
subjects for quick reference, and of offer- 
ing the easiest possible elimination of 
dead matter. A man can comprehend a 
subject more quickly when he can get 
hold of all the data on that subject at 
one time, instead of having to hunt up 
item after item by means of an index. 
L. J. BERGER. 
New Dorp, N. Y. 


The writer adopted a system of index- 
ing which, after many years’ perfecting, 
Several methods 
suggested themselves, such as a series of 
envelops or notebooks indexed alpha- 
betically, reading works of standard au- 
thors on various which a 
marginal reference of volume and page 
of magazine articles could be made, etc., 
but the card-index finally 
chosen. It grows as the library grows; 
cards can be removed when articles be- 
come obsolete. The 
classified. 


has become invaluable. 


subjects, in 


system was 


cards can be re- 

There are several methods of card in- 
dexing. The “topical” classification, which 
I selected, divides and subdivides accord- 
ing to topics, the proper heading being 
on the guide cards and readily located. 

I use an ordinary white card, 2x3 inches, 
130 cards per inch. As the system grew, 
it was necessary to duplicate this small 
card by dividing a standard 4x6 card. 
It might be desirable to use a standard 
3x5 index card, which could always be 
duplicated, but the small card costs less 
and needs less drawer room, and will be 
found large enough for a brief digest. 

The guide cards were made % inch 
wider than the regular cards and the top 
trimmed to form a tab of suitable length 
for the particular heading, located so as 
not to obstruct the tabs on other guide 
cards. 

When the started and the 
number of cards under many headings 
is small, the guide cards will be too close 
together. I used wood blocks the size 
of the card and of varying thickness to 
separate the guide cards, altering them as 
the index filled. 

The cards are filed in a cabinet made 
by a manufacturer of sectional bookcases, 
and having large, shallow drawers, divided 
lengthwise by wooden partitions, into sec- 
tions of suitable width. Before the sys- 
tem grew to its present size, a large tin 
tray, with tin partitions and made to fit 


system is 
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the drawer of a roll-top desk, held the 
cards. 
The 


needs of each user. 


classification will depend on the 
The index I use has 
three divisions, “Mechanical,” “Electrical” 
and “General.” 


tain 


To each is allotted a cer- 
Each division 
is divided into sections, each representing 


number of drawers. 


some branch of engineering. The label 
on the front of each drawer shows the 
kind of cards it contains. The heads 


under each branch are on the tabs of the 
guide cards, and these are arranged in 
natural order. In the “Me- 
found 
will be 


To illustrate: 
division will be 
which 
the 

we 


chanical” “Steam 
labeled on 
On 


headings, 


Engineering,” 
the 
ing this drawer 
“Coal,” “Boilers,” 
“Pumps,” 


drawer. 
find the 
“Engines,” 


outside of open- 
“Turbines,” 
“Condensers,” “Piping,” ete. 
As the system grows and the number of 
cards increase, subdivisions can be made 
and guide cards inserted in their natural 
positions. would be 
“Injectors,” 
“Scale and Corrosion,” 


‘Boilers” 
“Furnaces,” “Stokers,” 
“Safety Valves,” 
etc, 


Following 


The various branches of electrical and 
mechanical engineering can thus be sub- 
divided, and skill will be 
required to make the proper classification 
and arrange the cards. 
convenient to have 


considerable 


It will be found 
a “Technical” card in 
order to file matter of 
a purely technical nature, also one marked 
“Unclassified,” for articles which it is dif- 
ficult to determine the proper heading. 

In the “General” division will be found 
miscellaneous headings, such as “Legal,” 
“Historical,” “Statistics,” 
“Municipal 
etc. 


each branch, in 


“Bookkeeping,” 
Ownership,” “Specifications,” 


As the system grows many improve 
ments will suggest themselves. One head- 
ing which will be found valuable is “Dia- 
grams of Electrical Connections,” under 
which are indexed sketches of apparatus 
and Another heading is 
“Personal,” under which will be indexed 
articles written by the indexer himself. 

The index I use is entirely for technical 
magazines. 


connections. 


Usually an article can be in- 
dexed from its title or after a glance 
through, but if the article is read a more 
extended entry is made. Frequently IT 
make cross-references under several head- 
ings. This is often the case with central 
stations, isolated plants and transmission 
plants. Each of these has a separate guide 
card, with the name, location and special 
features noted. 


plant includes 


If the description of a 
heating, ventilating  re- 
frigeration, etc., in any valuable detail, a 
separate card is made for each. Volume 
and page numbers are written in the 
upper right-hand corner of the card, and 
if the article has received editorial com- 
ment, “Ed.,” with page number, is added, 
A check mark is made at each article 
indexed, to assist in locating it and avoid 
indexing twice, in case the system is fur- 
ther extended. 
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If an article is discussed in later issues, 
the original article is indexed and any 
comments noted on the margin of the 
first article. 

The magazines should be bound in a 
substantial though not necessarily expen- 
sive manner, and will be found more con- 
venient to handle and ornamental to the 
bookcase. The publisher's volume num- 
ber is used on the card unless there is 
likelihood of two conflicting, when a “1” 
is prefixed to one of them. 

My scrapbook volumes are lettered, and 
catalogs and pamphlets are in cardboard 
letter files, with table of contents pasted 
cover. No attempt has been made to 
index textbooks, they being arranged in 
groups on the The 
quires but little time to keep it up. A 
pack of the cards on the reading 
table and are filled out during spare 
moments. It has saved a great deal of 
time which would otherwise be lost in 
looking up information. 

Lewis C. REYNOLDs. 


ON 
shelves. system re- 


lie 


Willard, N. Y. 





Expert Advice 


What is meant by “expert?” Is_ it 
“skilful and dexterous?” It is interesting 
to read Messrs. Samuels’ and Jackson's 
centroversy as to the engineer's duties. 
When the steam plant is first contemplated 
by a company, is it not the custom to em- 
ploy an expert to design the plant for 
the special work for which it is to be 
constructed? It should at least be so. 

After the plant is laid out by the ex- 
pert, the company looks for a stationary 
steam and electric engineer, who is ex- 
pected to make good on all the specifica- 
tions in the several branches of the plant, 
on which the expert has already fixed his 
seal of approval. As I understand it, 
this is the mode of conducting the busi- 
ness of construction. 

So the engineer gets down to work with 
the expert designer, who dictates the birth 
of the “child” and names it after his 
grandfather or grandmother. On some 
bright sunny morning, the plant is put 
into motion and all are rejoiced at the 
new child’s walking off. 

3ut alas, the engineer is left alone to 
nurse the new-born child and bring it up 
to its full maturity according to the speci- 
fications which the father had_ planned. 
It has been said that the average steam 
engineer dare not know when the plant 
is on its best behavior, and cannot compre- 
hend the real situation even if he is on the 
job 365 days out of the year. It makes 
little difference to the expert how many 
years he has given to the question at 
hand. There is always a slur at the engi- 
neer. 

From my experience as steam engineer, 
I am of the opinion that the two gentle- 
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men should go hand in hand and be men. 
There is room for us all to learn; each 
should have his due reward for his labor. 
You have undoubtedly heard of. the 
painter who painted a knothole so plainly 
that the other fellow, a know-it-all, tried 
to put his finger in the “hole.” 

I could tell the readers of Power of 
some practical work in our plant, as to 
and improvements, whereas 
many improvements that would have fol- 


economy 


lowed the ideas of the expert would have 
cost the company all its profits. I have 
recommended this year, 
which were carried out at a cost of $10,- 
000, and which will result in a saving of 
fuel and labor of at least $3485 per annum. 
The maintenance of steam plants must 
be understood by the engineer in all the 
details, for the best interests of all con- 
cerned. He must not be afraid to illus- 
trate his needs to his employer, and should 
not be considered the inferior of the con- 
sulting expert on matters of actual opera- 
tion. Therefore, cut out all feeling of 
bad fellowship and come right down to 
hard pan and put each question where it 
honestly belongs. I say: “Live and let 
live,” and ask that experts shall have some 
sympathy for “the man on the job.” 
Grorce H. CHANDLER. 
Kalamazoo, Mich. 


improvements 


A few more words in regard to “expert 
advice.” Before a man is given an engi- 
neer’s license he is asked where and what 
types of boilers and engines he has had 
charge of. If he satisfies the examiners 
he is given a license to take charge of a 
certain-numbered plant. Then, if he 
wishes to change to another, he is ex- 
amined as to that particular kind. 


The consulting engineer or “expert” 
may make a great improvement in a 


country place, where there is no license 
law; where an owner will almost take 
a farmer or truck-driver if he will work 
cheaply enough. : 

Mr. Jackson doesn’t seem to recognize 
that the operating engineer of today is a 
different man than the operating engineer 
of twenty years ago. He must be a man 
The operating engi- 
neer of today is a trained philosopher. 
He knows the chemistry of combustion; 
he studies the of 
principles of mechanics, mechanics of 
fluids, strength of materials; takes a 
course in mechanical drawing, is able to 
lay out his whole plant and supervise it, 
and if necessary fit it up himself; is able 
if need be to take the shovel out of his 
fireman’s hands and get the best economy 
per pound of coal used. He makes his 
profession a life study, sounds it from 
top to bottom. This practical experience 
the so-called expert doesn’t get. 

The first-class engineer of today has 
been from plant to plant and got his 
training in actual contact with different 
machines and different men. 


of varied experience. 


elements machinery, 


He has his 
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technical magazines, describing ‘the best- 
managed, best-equipped plants in the 
country ; reads practical letters from prac- 
tical men; applies the points when ad- 
visable to his own case. He has access to 
the correspondence schools, with some of 
the practical the 
country for teachers. 

I agree with Mr. Jackson in his defini- 
tion of an ana f{ say the real 
engineer gets all this before he gets a 
license to take charge, at least in New 
York City. 

I took a dictionary to define the word 
“expert” because every word has a correct 
meaning, and I wanted to show that the 
man who merely visits plants is not the 
expert. I wanted to show, and think | 
did show, that the operating engineer is 
the real expert. Actual practice develops 
a good fireman into a good engineer, 
and an engineer who makes good in one 
plant, ninety-nine times in one hundred 
makes good in another. 

I have had a good deal of experience 
with consulting engineers, and have found 
that they will let you effect great saving 
and hand the credit over to them. This 
is distasteful to a practical man who has 
put in say thirty years and gone through 
every branch of the science. 


H. E. SAMUELS. 


ablest engineers in 


expert, 


Brooklyn, N. Y. 





Test of Large Sewage Pumping 
Station 


In an article describing tests made of 
the centrifugal and screw pumping units 
at the Thirty-ninth street sewage-pump- 
ing station, Chicago, which was published 
jn the August 3 number of Power ANnp 
THE ENGINEER, there were printed two 
tables of current meter observations. 
Table I was a summary representing the 
average of each of the ro4 meter posi- 
tions in the cross-section of the centrif- 
ugal-pump channel, for the full test dura- 
tion of 24 hours; and Table 2 showed 
averages for the same period at each of 
the 120 positions in the 
channel. 


screw pump 


From the former were plotted thirteen 
velocity curves, one of each horizontal 
level above the bottom of the measured 
section, and eight velocity curves, one for 
each vertical plane. From the latter sum- 
mary fifteen horizontal velocity curves, 
with reference to average discharge water 
level, and eight vertical-velocity curves 
were similarly plotted. 

Since the article appeared criticism has 
been made that it does not show the most 
valuable feature of this part of the test: 
viz., how the velocity curves were plotted 
Hence the writer has had those for the 
centrifugal pump copied from the origina! 
record, in convenient form for publica- 
tion, and they are reproduced herewith. For 
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the screw pump the corresponding curves 
were made in the same manner. 

The value of the made at the 
Thirty-ninth street station, so far as engi- 
neers generally are concerned, lies in the 
accuracy, the simplicity and the thoroughly 
uptodate character of the methods em- 
ployed. Consequently, a careful study of 
the details, as described, will well repay 
those to with municipal 
problems involving the pumping of water 
or sewage. 


tests 


who have do 


Simpson RICE. 
Milwaukee, Wis. 





A Talk on the 


Economizer 


I have just read the talk on economiz- 
ers, by Warren H. Miller, in the July 27 
issue, and thought readers might be in- 
Velocities terested in the experience of others along 
the same line. 

In the first place, the furnaces used 
by Mr. Miller for burning soft coal must 
be of an inefficient type, or they are not 
properly handled. The economizer in my 
plant has now been running for twelve 
years, using soft coal only, and I have 
had no trouble from clogging or stick- 
I have known of such 
troubles from imperfect combustion and 


ing of the scrapers. 


the accumulation of tarry deposits on the 
but I it 
avoided if the furnaces are properly op- 
erated. Even if it does occur, the hard- 
ened deposits can he scraped off period- 


tubes, believe can always be 


ically, after removing the sectional covers 
and using special tools, if need be, for the 
purpose. If the economizer is walled in 
so that such cleaning is not easily prac- 
ticable, the coat be burned 


of soot can 





off by emptying the economizer of water 


Sq. In. ° 
and passing the hot gases through the 
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that it be undertaken by inexperienced 
persons. 

In no case should the scrapers be run 
only for part of the time, as suggested by 
Mr. Miller. That the amount of power 
consumed for driving the scrapers is in- 
significant is evident from the fact that the 
driving shaft can be turned readily by 
hand. As for the scrapers getting ‘1ito bad 
condition, so that a number of the chains 
slip on the sheaves at the end of each 
trip, I can only say that an economizer 
should not be allowed to reach such a con- 
dition, while, if the scrapers get out of 
adjustment, from any they are 
easily shifted by lifting up the chains 
and slipping them on the pulleys, or, as 
on the economizer in our plant, by loosen- 
ing the set screw by which the worm wheel 
drives the sheave and then shifting the 
sheave to the desired position. 

Cleaning the insides of the tubes can be 
avoided entirely if the proper amount of 
soda ash is fed with the water. I doubt 
if any sulphate scale forms in economizer 
tubes, anyway, as quite an amount of this 
substance, probably more than you find 
in most boiler-feed waters, is soluble up 
to about 250 degrees Fahrenheit. Although 
our water is moderately hard we have 
never had occasion to bore the tubes out, 
which we attribute to the regular use of 
soda ash and regular blowing down. We 
find that the blowing down removes quite 
a quantity of sludge, in spite of Mr. 
Miller’s statement to the contrary. 

The profit from putting in an econo- 
mizer will depend, as Mr. Miller points 
out, to a large extent upon the cost of 
keeping it in running order. When we 
purchased our economizers twelve years 
ago, the builders offered to keep it in re- 
pair for 1 per cent. of the cost per year. 
We turned this proposition down and 
have never been sorry that we did so. 

As to the actual amount of saving, I 
would that Mr. Miller is taking a 
very low figure for the flue-gas tempera- 
ture wher he assumes 400 degrees Fah- 
renheit. This will be evident when it is 
remembered that the temperature of 
steam itself at 175 pounds gage pressure 
is 377 degrees Fahrenheit, and the boiler 
would need to be very large indeed to 
bring the gas temperature down so close 
to boiler temperature. 

In our plant we have two boilers and 
develop regularly from 150 to 200 horse- 
power, although this means operating the 
boilers at about twice their normal rating. 
In fact we regularly take 125 horsepower 
from an old 60-horsepower return-tubular 
boiler, and we have found that we cannot 
run the shop at ‘full capacity without hav- 
ing the economizer connected. Our coal 
bill last year was $3655.91, and as the 
rise in temperature of our feed water 
varies from between 120 to 150 degrees 
Fahrenheit, we are saving about $493 per 
year, which is a pretty good return on 
an investment of only $1150. As for the 
cost of maintenance to be deducted from 


cause, 


say 
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this, we have fortunately had no repairs 
or replacements and the work of cleaning 
cannot be considered separately, as the 
fireman does it without extra pay, usually 
on Sundays, when he is overhauling the 
boilers. The have obtained 
are against Mr. Miller’s finding that the 
economizer does not pay except in plants 
above 500-horsepower capacity. 

Finally, I heartily agree with what Mr. 
Miller says about making economizers ac- 
cessible and providing sufficient room to 
permit giving them the care which they 
require. Architects and engineers who 
design boiler plants sometimes seem to 
forget the poor operating engineer. 

FrANK J. McMAnHoNn. 

New York City. 


results we 





Trouble with Seams over Bridge- 
walls 


In regard to FE. F. Bruno’s “Trouble 
with Seams over Bridgewalls,’ in the 
August 17 issue, I suggest that he look 
for the cause of the trouble. There 
must be something seriously wrong to re- 
quire riveting the boiler seams seven 
times. The boilers are probably suspended 
by three brackets on each side, and, if 
the pillow blocks do not allow for the 
unequal of the boiler shell, 
most of the weight of the boiler and its 
contents is at times thrown on the two 
middle brackets, which throws a great 
strain on the girth seam over the bridge- 
wall. Or it might be caused by the boiler 
being set low over the grates, or 
the bridgewall being too high. 

Whatever the cause, if the boilers are 
in good condition, with the exception of 
the trouble mentioned, I think it would 
be best to make the repairs as the in- 
spector suggested, but if the boilers are 
not otherwise in first-class condition, it 
would be a good deal cheaper—and well 
enough for the life of the boiler—to make 
the repairs according to his own idea, 
being sure to have the patch put on the 
inside, as some boilermakers prefer to 
put it on the outside to make the work 
which of results in the 
bagging of the boiler, sooner or later. 

The indicator diagrams are pretty good, 
in fact better than the average taken 
from the modern engine. I have figured 
out the horsepower and find it to be 
121.2 for the crank end and 114.3 for 
the head end. From this, and the shape 
of the diagrams, it is seen that the cut- 
off should occur a little earlier on the 
crank end, and the admission a little 
later on the head end. 

I think it would be perfectly safe, as far 
as the flywheel is concerned, to increase 
the speed of the engine to 85 revolutions 
per minute. 


expansion 


too 


easier, course 


J. H. Jacosucct. 
Rawlins, Wyo. 
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Kerosene in Boilers 


James C. Mellen’s article in the August 
24 issue contains some very interesting 
points regarding the use of kerosene as 
a scale remover. In the first place, we 
are living in an age of advancement, and 
methods and ideas of twenty years ago 
have proved to be absolutely wrong. For 
instance, it seems to me to be absurd to 
imagine that kerosene will harden scale, 
as is implied by the suggestion that it 
was impossible to remove the scale from 
between the tubes after kerosene had been 
used. If a condition had 
and the could be removed before 
using the kerosene, why was it neces- 
sary to remove the tubes continuously ? 

A few years ago I took charge of a bat- 
tery of boilers which were badly scaled, 
and began a systematic method of clean- 
ing by the use of kerosene oil. We 
emptied boiler No. 1 and found it to be 
so badly scaled that it was necessary to 
drive in the handhole plate with a heavy 
stick of wood. A gallon of kerosene was 
put into this boiler, which was 66 inches 
by 16 feet in length (tubular) before 
any water was put in. This gave the 
kerosene a chance to come in contact with 
the scale as the water level of the boiler 
rose when it was being filled. A 
fire was maintained 


such existed 


scale 


slow 
under this boiler for 
three or four days, and a light pressure 
of steam carried. After that at- 
tempted to blow off the water but there 
was “nothing doing” and it became nec- 
essary to remove the manhole plate and 
siphon the water out with a length of fire 
hose. After the water was out, we re- 
moved the handhole plate and discovered 
that a large quantity of scale had become 
detached. The kerosene had worked be- 
tween it and the shell. An illustration of 
this may be had by applying kerosene to 
a nut on a rusty bolt. This loose ac- 
cumulation of scale had completely stopped 
up the blowoff pipe and had also settled 
in large quantities on the bottom of the 
boiler. We cleaned out the boiler and ap- 
plied the treatment to all the boilers. 

Mr. Mellen’s statement that the bene- 
fits attributed to the use of kerosene are 
nore frequently due to the more frequent 
of the blowoff is decidedly off, as 
my experience has proved. Had I blown 
those boilers down every fifteen minutes 
the scale would still have remained. I do 
not want to be quoted as having stated 
that the indiscriminate use of kerosene is 
right in every case, as I believe that when 
scale troubles careful analysis 
of the feed water is desirable, and a 
scale solvent should be compounded to 
neutralize the scale-forming properties of 
the water; but to say that kerosene as a 
remover (not a preventer) of scale is 
worthless is absolutely wrong. 

Cuarites H. TAytior. 
Bridgeport, Conn. 
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ational Engineers Convention 


Twenty-seventh Annual Meeting of the N. A. S.E. at Columbus, 
Sept. 14-18; Ladies’ Auxiliary and Ohio Association Also Meet 





THE EXHIBITS THE BEST YET 


The opening exercises of the convention 
took place in the auditorium of the Board 
of Trade at 10:30 a.m., September 14, 
with Charles M. Gilbert, chairman of the 
local convention committee, presiding. 
After invocation by Rev. P. H. Fry, 
Governor Judson Harmon, of Ohio, was 
introduced. In welcoming the delegates 
and their friends to Ohio the governor 
paid a glowing tribute to the character 
and work of the stationary engineer, his 
standing and place in the industrial world. 

Response to Governor Harmon, in be- 
half of the N. A. S. E., was made by 
National President Fred J. Fischer, of 
Los Angeles, who declared that even the 
best of Western hospitality had been out- 
done by the warmth of the governor’s 
welcome. 

Past National President Joseph F. 
Carney then spoke with reference to the 
satisfactory progress that had been made 
in the organization in the twelve years 
the national body had met in 
Columbus. 


since 


In the absence of Mayor Bond, George 
S. Marshall, city solicitor, welcomed the 
convention to the city, and paid a high 
compliment to the attainments of the 
modern engineer. Response to the mayor’s 
representative was made by National Vice- 
President William J. Reynolds. 

At the afternoon session the preliminary 
report of the credential committee was 
followed by the President 
Fischer. In the course of the address many 
important for the good 
of the order were made. One of the in- 
teresting features of this session was the 
awarding of the prizes by the educational 
committee, the first prize of $25 going to 
Illinois No. 28, of Chicago, with a percent- 
age of 98; the second prize, $15, to Illinois 


address of 


suggestions 


No. 17, of Moline, with a percentage of 
97.29; and the third prize, $10, to Massa- 
chusetts No. 17, of Lowell, with a percent- 
age of 96.70. 

One of the important matters discussed 
at the morning meeting was 
the report of the pension committee, on 
the proposition of establishing a pension 
fund for the support of indigent engineers 
who through sickness, accident or old age 


Thursday 


are unable to support themselves, as pro- 
posed by the Ladies’ National Auxiliary 
of the N. A. S. E. A motion was adopted 
referring the matter to the committee on 
ways and means. 

Proposals for publishing the National 
Enginecr for a period of five years com- 


mencing January I, I9I10, were received, 
the contract finally being awarded to L. 
L. Rice, of Philadelphia. 

Niagara Falls, Mobile, Rochester, Put- 
in-Bay and Atlantic City were bidders for 
the 1910 convention, and after a spirited 
session, during which several ballots were 
taken, Rochester was selected as the place 
of next meeting. 

In the Life and Accident department 
the auditing committee reported all books, 
papers and accounts with 2886 
members and a balance in the treasury of 
$3312.73. Nine candidates the 
field for the office of secretary-treasurer, 
J. Douglass Taylor, of New York City, 
winning on the final ballot. 

Election of officers of the National body 
resulted as follows: W. J. Reynolds, of 
Hoboken, N. J., president; Carl S. Pearse, 
of Denver, vice-president; Fred W. 
Raven, of Chicago, secretary; Samuel B. 
Forse of Pittsburg, treasurer; A. C. 
Strickland, of Richmond, Va., conductor; 
Gilbert J. Gibney, of Mobile, Ala., door- 
keeper; trustee of the National Engineer 
for a period of five years, William M. 
McLean, of Boston. 

Altogether there were about 400 dele- 
gates in attendance. 


correct, 


were in 


Tue Lapies’ AUXILIARY 


All the sessions of the twelfth annual 
convention of the Ladies’ Auxiliary were 
held in Convention hall, Southern hotel. 
The convention opened with a violin solo 
by Master Edwin Shoemaker. This was 
followed by prayer by Rev. D. A. Clark. 

The address of welcome was delivered 
by Mr. Wirmel and the response was by 
Past National President Matie E. Van 
Arsdale. 

Three vocal solos by Mrs. Clark Elliott 
were greatly enjoyed, when, after another 
violin solo by Master Edwin Shoemaker, 
Rey. D. A. Clark gave a very able address. 

A pleasing feature of the session was 
the National President 
Weaver of three souvenir spoons, a gift 
from the Illinois auxiliaries: Peoria No. 
1, Peoria; Alcyon No. 2, Chicago; and 


Excelsior No. 3, Chicago. The president 
responded in a feeling manner. 


presentation to 


Election of officers for the ensuing year 
resulted in the choice of the following: 
Mrs. Dora Weaver, Columbus, past presi- 
dent; Mrs. Nella C. Moore, Worcester, 
Mass., president; Mrs. Daniel Delaney, 
Cincinnati, vice-president; Mrs. Margaret 
A. Flynn, Chicago, recording secretary; 


Mrs. Emma L. Stone, Framingham, Mass., 
treasurer; Mrs. Anna C. Tetlow, Chicago, 
Mrs. Ella Mansfield, 
chaplain; Mrs. Ellen A, 
doorkeeper. 


conductor ; Denver, 


Hogan, Boston, 


ENTERTAIN MENT FEATURES 


Entertainment features were not lack- 
ing, and included a visit to Olentangy 


park, the city pumping station and filtra- 
tion plant, trolley trips about the city, a 
smoker, a lecture on “Metallurgy as Ap 
plied to Steam Valves and Fittings,” by 
George K. Elliott, of Cincinnati, and a 
vaudeville entertainment at Memorial hall. 

One of the entertainment features which 
was especially appreciated was a minstrel 
show by the Ladies’ Chorus, 
at the Southern theater, given with the 
compliments of the local Ladies’ Auxiliary. 

A baseball game between the packing 
men and men of the Exhibitors’ 
Association was another interesting fea 
ture. 


Kuterpean 


valve 
The valve men won, If to 7. 


NATIONAL Exupitors’ ASSOCIATION 


The new 
hibitors’ 


the National Ex 


were chosen as fol 


officers of 
Association 
lows: William G. Le Compte, of Jenkins 
Brothers, president; William D. Purcell, 
of Quaker City Rubber Company, vice- 
president; Harry Ashton, of the Ashton 
Valve Company, secretary; M. B. Skin- 
ner, of the James McCrea Company, treas- 
Hudson Dick 
erman, of the Vanda Company; Robert 
EK. Hills, of the Hills, McCanna Company ; 
Frank E. 
Co.; G.. B: 
inghouse 


urer; executive committee 


Ransley, of Greene, Tweed & 
B. Van Tassell, of the West 
Machine Company; Homer 
Whelpley, of Strong, Carlisle & Hammond 
Co. 

On Friday evening the convention was 
brought to a close with a grand ball at 
U. C. T. hall. The adjourned meeting 
of the morning was taken up and the new 
officers installed. 
tion Past President 


Following the installa 

Fred J. Fischer was 
presented by his friends in the association 
a magnificent silver service and by the 
organization the official 
The silver consisted of 
more than fifty pieces of flat silverware in 
handsome mahogany cabinets. 


past presidents’ 


gavel. service 
Following 
this ceremony incoming President 
nolds handsome ivory 
gavel, with silver bands and inscribed: 
“Presented to William J. Reynolds, by his 
friends, 1909.” 

The 


Rey 


was presented a 


installation of the Ladies’ Auxil- 
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iary followed that of the regular associa- 
tion, after which Past President Mrs. 
Dora E. Weaver was presented a hand- 
water service, by her 
friends of the auxiliary. 

The Exhibitors’ Association presented 
retiring President Herbert E. Stone a 
magnificent gold watch, chain and Masonic 
emblem, as a token of their esteem, and 
to Vice-President Purcell a purse of $500 
in recognition of past services, and also 


some cut-glass 


gave a gold medal to Past State Presi- 
dent Walter H. Damon, of Massachusetts. 


Tue Exuipits 
The mechanical exhibit in Memorial] 
hall was declared to be the largest and 











finest ever held at an N. <A. S. E. 
tion. 


conven- 
Following is a list of the exhibitors 
and representatives : 

Fairbanks-Morse Company, Cleveland- 
Cincinnati branch, tire, steam and power 
H. W. Vine, B. M. Brooke, J. 


I’. Reeves. 


pumps. 


Homestead Valve Manufacturing Com- 
pany, Columbus Mill and Supply 
Company. P. L. Rhodes. Souvenirs, 
paper cutter and_ blotter. 

The 


boilers. 


also 


srownell Company, engines and 
H. V. Neff. Souvenir, magnetic 
splinter remover. 

Liberty Manufacturing Company, tube 
cleaners, “Twin” strainer-separators, feed- 
water regulators, oil filters, water columns. 
G. R. Noble, assistant sales manager; H. 
A. Pastre, special; D. S. Tucker, Cleve- 
land Souvenir, leather note- 
hook. 


manager. 
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Buckeye Engine Company. 

Leadville Mining and Improvement As- 
sociation, lead and silver ores and tripoli. 
N. N. Robertson. 

George W. Lord Company, boiler com- 
pounds. George W. Lord, Edward Mc- 
Carthy, C. M. Brown, William Hulver- 
stone, B. L. Lord. Souvenirs, leather purse 
and barrel watch charm. 

H. B. Underwood & Co., cylinder-bor- 
ing machine, portable crank pin turning 
machine, “St. John” cylinder packing, vac- 
uum dashpot, safety suction valve for am- 
monia compressors, etc. E. J. Rooksby, 
E. C. Crawford. Souvenir, book of use- 
ful information. 

Ohio Grease Lubricant Company, grease 


DELEGATES AND VISITORS TO THE N. 


F. W. Rogers, W. 
Mull, E. E. 


Souvenir, cigars with company’s 


lubricator and grease. 
S. Hissem, J. C. 
Miller. 
own band. 

Northern Equipment Company, “Copes” 
boiler-feed regulator. J. D. Pounds, L. 
S. Taylor, L. J. Murray. Souvenir, cigars. 

Manning, Maxwell & Moore, Ashcroft 
Manufacturing Company, Hayden & Derby 
Manufacturing Company, Consolidated 
Safety Valve Company, Hancock  In- 
spirator Company. L. M. Brigham, C. 

Smith. 

General Electric Company, direct-con- 
nected turbo-generator unit, switchboard 
and tungsten lamps; fans, new luminous 
magnetite arc lamp, heating devices, ete. 
T. V. Gantt, Cincinnati; Dr. Loewinstein, 
of steam-turbine department, Lynn, Mass., 
engineering department; W. S. Culver, 

> Cincinnati. 


Ross, G. 


Monroe 
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Pilley Packing and Flue Brush Manu- 
facturing Company, tube cleaners, packing, 
“Briggs” packing gage and gasket cutter. 
M. E. Briggs, Grant J. Rawson. Souvenir, 
watch fob. 

Bayer Soot Blower System. F. Walker 
Maury, E. R. Blacksham, George S. Baker. 
Souvenir, pencils. 

Westwater Supply 
Century” chain hoist. D.'O. Reinohl. 

National Engineer. S. J. Hamilton, E. 
E. Reilly, F. M. Bailey, J. W. Lane, F. 
S. Kenfield. 

Westinghouse Companies, 
tor-driven air compressors, 


Company, “New 


portable mo- 
steam-driven 


air compressor. S. H. Mills, T. H. Parke, 
Pittsburg; R. W. Williams, Cincinnati; 


A. S. E. ANNUAL 


MM. i. 


Chicago. 


LD. B. Van Tassell. 
Souvenir, watch fob. 


Burchard, G. 


Trill Indicator Company, indicator. W. 
L. Trill, L. T. McElroy. Souvenir, 
patented hook for indicator cord. 

Sight feed Oil Pump Company, force- 
W. E. Richardson, Mil- 
G. linlay, Cleveland. Souve- 
nir, paper clamp. 


feed oil pumps. 
waukee; L. 


Revere Rubber Company, packing. J 
W. Dudgion, A. C. Kingston, L. H. Irwin. 
Souvenir, watch fob. 

McLeod & Henry Company, boiler-door 
arch, arches and jambs, “Foote’s” back 
arch. John H. Foote, Sr., 
manager New York office; John H. Foote, 
Jr. Souvenir, cigar lighter. 

Anchor Packing Company, “Tauril” 
sheet, automatic expansion plunger, metal 
and semi-metal packings. F. A. Kohl, 
Detroit: F. G. Bremer, Columbus; J. L 


combustion 
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Patten, Cincinnati; E. H. Morrison, Phila- 
delphia; J: F. Edwards, Pittsburg. 

Morehead Manufacturing Company, re- 
turn, nonreturn and vacuum steam traps. 
\i. L. Abrahams. 

New York and New Jersey Lubricant 
Company, nonfluid oils. J. D. 
New York. 

Hills, McCanna 
lubricating pumps. 
Bosson. 

L. G. Finlay & Co., 
Blackburn-Smith 
grease extractor. 
desk clamp. 

A. W. Cadman Manufacturing Com- 
pany, Cadman blowoff valves and alumi- 


Kelvie, 


force-fee l 


Hills, W. R. 


Company, 


R. T. 


Turbo-Blowers, 
feed-water filter and 
L. G. Finlay. Souvenir, 
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Cleveland Feed Water Regulator Com- 
pany, “Cleveland” boiler feed-water 
regulator. R. J. Bissett, J. B. Young- 
blood. 

Penberthy Injector Company, “Pen- 
berthy Engineer and Fireman.” George S. 
Hammond. 

Desmond-Stephan Manufacturing Com- 
pany, Desmond injectors and brass goods. 
H. H. Dowell, A. C. Miller. 
union-nut paper weight. 


Souvenir, 


Dodge Manufacturing Company, water 
softener. George W. Matthews, W. E. 
3ert” Richards. 

Concos Manufacturing Company, “Con- 
cos” metal polish. H. 


Galway, “ 


Harmstad. 
G. M. Davis Regulator Company, Davis 


\iem ay 


Wr .S>- 


ey. aA a 


be 
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num babbitt metal. R. W. Cadman, A. 
M. Cadman. Souvenirs, pencil and comb. 

Western Kieley Steam Specialty Com- 
pany, specialties. E. N. 
Murphy. 

Ashton 
valves 


Kieley steam 
Valve Company, Ashton pop 
and gages. Harry H. Ashton, 
Columbus Dill. Souvenir, pen and pencil. 
Hawkeye Compound Company, boiler 
H. E. Tribbles, W. F. Ebert, 
F. S. Dodge, Theodore Brommenschenkel, 
J. E. Cook, J. P. Everitt, R. S. Everitt. 

Souvenir, “Hawkeye” watch fob. 
Diamond Rubber Company, packing and 
rubber goods. W. E. Hardy, David Pear- 
J. R. Bailey. the 


compound. 


son, 


Jr., 
‘Diamond Girl” picture. 

William Powell Company, Powell valves 
aid brass goods. Charles E. McFarlan, 
Charles Cullan. Souvenir, “White Star” 


{ 
i ). 


Souvenir, 


Davis 
Neely. 
“Cling Sur- 


Souvenir, puzzle 


pressure-reducing valves, 
J. C. Kinsley, M. D. 
Cling Surface 
face.” W. D. 


card. 


steam 
trap. 
Company, 
Young. 


Keystone Lubricating Company, “Key- 
C. A. Hopper, L. L. 
M. Gilbert, 
Christian. 


stone” grease. 
T. W. Armstrong, C. 
Urquart, L. A. 
clothes brush. 


Lacey, 
M. B. 


Souvenir, 


and Valve 
Manufacturing Company, recording gages 
H. Webster. 

George H. Thacher & Co., Coe sectional 
shaking grate. George H. Thacher, Jr. 

The Griscom-Spencer Company, Reilly 
( Eb- 
sen) grease extractor. R. J. Pabodie. 

Greene, Tweed & Co., “Palmetto” pack 
ing, 


American Steam Gauge 


and indicators. E. 


multicoil feed-water heater, Reilly 


“Favorite” wrench. F. FE. Ramsley, 
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B. M. 
cigars. 
Albany Steam Trap Company, “Albany” 
return and nonreturn Thomas F. 
Ryan. post cards. 
Philadelphia Lubricator and Manufac- 


John F. 


Bulkley. Souvenir, “Palmetto” 


traps. 
Souvenir, 


turing Company, grease cups. 
Souvenir, deck of cards. 
Joseph T. 


Lewis. 
Ryerson & Son, “Morrison” 
corrugated-furnace boilers. 
cess bearing metal. J. T. 
E. Skinner. 
key puzzle. 

Mound Tool Company, 
scraping and packing tools. A. F 
nohl, W. R. Kosching. 
opener. 


“Glyco” pro 
Corbett, Lewis 
Souvenirs, paper weight and 
and Scraper 
. Lange- 
Souvenir, letter 


Mining World. 
Cosgram. 

Power. F. R. Low, C. W.. Dibble, 
“Jack” Armour, F. L. Johnson, O. Mon- 
nett, A. J. Bamford, C. N. Beard, J. B. 
Barrowman, W. B. Sellers, G. W. Beattie. 

Under Stoker Company of 
America, Jones under-feed stokers. Wil- 
liam T. Johnson, W. R. Faben. Souve- 


nirs, mirrors and Jones. stoker 


J. W. Holman, P. 


Feed 


paper 
weights. 

Erie Foundry Company, “Erie” stokers. 
J. A. Leiter, J. S. Van Cleve. 

Lagonda Manufacturing Company, ttibe 
cleaners. “Pat” Malloy, W. J. Patterson, 
J. H. Johnston, H. F. Weinland, C. F. 
Overly, Oliver Hanse, E. E. Hauer, M. M. 
Sellers. Souvenir, key tag. 

Peerless Rubber Manufacturing Com- 
pany, “Rainbow” “Peerless” 

(Coutinued on page 550) 
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Convention 


POWER AND THE ENGINEER. 
Watch the Safety Valve 


Not long ago a locomotive boiler ex- 
ploded at Cardiff, England, resulting in 
the death of three men and injuring an 
equal number... The engine in question 
was of the eight-wheeled, six-coupled type 
of large power and had been built only 
a year previous for a working pressure 
of 160 pounds gage. It had twice been 
tested by water to 240 pounds without 
producing any permanent deflection, once 
with steam to 180 pounds, and from all 
appearances was well made from excellent 
material. 

The boiler exploded under unusual cir- 
cumstances. As briefly expressed in The 
Engineer, of London, there were two 
Ramsbottom safety valves on a cast-iron 
manhole cover. The joint leaked, and in 
remaking the joint it was necessary for 
the steam fitter to dismount the safety 
The joint was made, the valves 
put back in place and a report made to 
the foreman. Next day the engine was 
taken out in the yards, and in a very 
short time the pressure gage indicated 200 
pounds, with the hand pressing hard 
against the stop. There was plenty of 
water in the gage glasses, although the in- 
jectors had refused to work. Before long 
the gage glasses broke and the engine was 
taken back to the shed. Two men began 
to drop the fire, and at this moment the 
boiler exploded. 

From the facts that, although the safety 
valves were loaded to begin lifting at 145 
pounds and blow hard at 155 pounds, they 
would not move; that the pressure was 
too high. for the injectors to work and 
broke the gage glasses, it is apparently 
conclusive that the boiler ex- 
ploded from over pressure, caused by the 
nonoperation of the safety valves. To 
make this supposition more plausible, it 
is explained that all Ramsbottom valves 
are fitted with a safety link to prevent the 
valves and lever from being blown away 
if the spring breaks. 


valves. 


evidence 


Washers of various 
thickness are used to regulate the tension 
on the spring, and adjustment is always 
made to give the slot in the safety link 
ample clearance. It is only natural to 
that the fitter, who was called 
away from the job several times, got con- 
fused about the washers and put the thick 
washer above instead of below on the 
central pin. This would lock the valve 
hard down on its side, and explain clearly 
the cause of sticking fast. 


suppose 


In American stationary practice there 
are no valves, to our knowledge, of 
similar make, in which by an exchange of 
washers it would be possible to lock the 
valve tight to its seat. It is easily pos- 
sible, however, to have the same condi- 
tion arise from various causes. 
plants the safety valve only at 
rare intervals. Such an occurrence is 
looked upon as waste of steam, and the 


In many 
blows 


result is, that the engineer is never posi- 


- extravagant 
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tive of the valve opening at the pressur 
for which it is set. It is not an uncom 
com occurrence for a valve of the ol 
lever type to stick fast to its seat either 
from corrosion or wedging, and’ even i: 
the pop safety valve some defect migh 
seriously interfere with its operation. 

It is surely no great hardship, nor ai 
waste of coal, to try th 
safety valve at least once a day. Rais 
the pressure to the point of blowing and 
note the gage. The safe side is best, and 
a knowledge that all is right will repay th 
effort. 





Seaweed and Condensers 


The engineer who runs a plant upon 
the seashore can usually tell a story of 
condenser troubles due to the clogging of 
the suction mains by seaweed. No sort 
of cribbing or screening has been yet de- 
vised which will at the same time keep 
the marine growth out and let the water 
enter with sufficient freedom. 

This apparently trivial factor has been 
the most important difficulty with which 
the Redondo station of the Pacific Light 
and Power Company has had to contend. 
This is a beach plant lotated at the sea- 
shore town of Redondo, eighteen miles 
southwest of Los Angeles. The plant 
proper is situated quite a distance back 
from the surf line. 

It would be impossible on account of the 
variation in the beach contour, during 
storms, to employ a canal system or a 
tunnel or conduit system for the circulat- 
ing water. It has been necessary to use 
a circulating-water suction line carried 
on a pile trestle considerably above the 
high-tide or wave line. The length of suc- 
tion and return lines totals about 1700 
feet. Even at the distance which this 
wharf is carried out into the ocean, it is 
impossible to place the suction inlets at 
any considerable depth below mean low 
tide. During the storms, which are fre- 
quent, the ocean bed is scoured out, or the 
sand is piled up to a depth of from 6 
to 10 feet, and the suction inlet must be 
free from hindrance 
drifts. 

The seaweed accumulates in great quan- 
tities, and during certain seasons of the 
year there are beds of kelp which extend 
for miles and are carried up and down 
the beach line by the ocean currents. This 
kelp and seaweed extends to an appreciable 
depth below the water’s surface and in 
certain seasons of the year is so thick that 
the large strainers (approximately 6 feet 
in diameter by 20 feet in length) become 
packed tight and the entire suction line 
from the beach back to the inlet end 
filled solid with this mass of seaweed. 
There is no system of straining ever < 
vised and so far thought of that would 
seem to take care 


due to these sand 


of this accumlati: 
and permit a continuous operation of tie 
circulating lines. 
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Those who have been to Catalina island 
off the coast of southern California, and 
have gone around in the glass-bottomed 
boats, have been shown a dense submarine 
growth of almost limitless variety. In 
the warm water of southern California 
this marine growth thrives, and seems to 
shed its foliage at different seasons of the 
year, and during storms, giving an almost 
continual annoyance in the operation of 
the circulating lines. During certain 
months of the year, the accumulation of 
seaweed is such that with duplex lines it 
is possible to alternate these lines, clean- 
ing the strainers every few hours, and get 
a fairly continuous supply of circulating 
water. There is a considerable period of 
the year, however, when even with a large 
crew of men it is impossible to clean the 
strainers with sufficient rapidity to over- 
come this nuisance. 

It would appear to a layman that by 
building a pierhead of piles or something 
of the sort around the suction intakes, 
all troubles due to seaweed would be 
overcome. Engineers acquainted with the 
conditions tell ‘us, however, that during 
storms the quiescence inside of this pier- 
head would cause the sand to fill into it 
and the flow of water thus would become 
stopped. There would also be an ac- 
cumulation of marine life, crabs and the 
like, which would grow inside of this 
inclosure and eventually cause trouble. 
The inlet portions would become clogged 
and the flow materially impeded. In ad- 
dition to the larger varieties of seaweed, 
there are vast quantities of a fine sea 
grass which flows endwise in the water, 
and which would penetrate the finest 
screen that could be reasonably used. This 
grass accumulates in the water boxes of 
condensers, making it necessary for fre- 
quent shutdowns. At Redondo, having 
two condensers upon each unit, they clean 
one condenser at a time, operating both 
sides of the engines on the second con- 
denser during the cleaning process. Such 
@ process would be impossible with a 
turbine station, as ordinarily equipped, 
having one condenser per turbine. 

Under this condition of affairs a steam 
turbine would simply, lie down, making it 
necessary to reduce considerably the load 
on the plant. A turbine recently pur- 
chased for a Pacific Coast plant has 
a guaranteed peak load of 15,000 kilowatts 
when running condensing. The maximum 
load guaranteed for running noncondens- 
ing is 7500 kilowatts. Even then, it takes 
practically the same amount of steam that 
it would take under peak load condensing. 

Were the turbine to operate noncon- 
densing with no cutout valves between 
the turbine and condenser, the condenser 
would become overheated, with the re- 
sult familiar to all marine engineers. On 
resuming operation of the circulating 


water, it would be found that most of the 
tube packings would leak and the trouble 
lue to salt in the boilers would be very 
serious. 


It is the belief of the designers 
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that if turbines were installed at the 
Redondo plant, with one condenser per 
turbine and without cutout valves, they 


would simply find the troubles due 
to salt water in boilers so’ great 
that they would shut the turbines 


down rather than operate noncondensing, 
and this opinion is held by othérs on the 
coast who are operating turbines 





Power Plant Jumbles 


Simplification and standardization are 
two elements which should have a great 
deal of weight when proposed power 
plants are being considered. The idea 
should not be carried to extremes, how- 
ever, as the most simple device is not al- 
ways the most efficient, and because a 
certain device will serve for one purpose 
is no reason that it will do equally as 
well for another of somewhat similar 
nature. 

The slide-valve engine is simple in con- 
struction, when compared with a Corliss 
type of engine, but it is not to be com- 
pared with it in the matter of efficiency. 
An old cylinder boiler will produce steam, 
but is not considered at all suitable for a 
modern steam plant. 

Standardization of equipment is desir- 
able, both from a financial ‘and an artistic 
standpoint. Take the boiler room of a 
power plant, regardless of dimensions, if 
the boilers are of the same design and 
size they make a less expensive. installa- 
tion than as if they were of different 
sizes and of many makes. Naturally it is 
less work properly to install them as the 
layout for one battery; also, the piping 
and fittings of one will be duplicated in 
the other, and the necessary supply parts 
for renewals will’ be suitable for any 
boiler in the plant, thus eliminating the 
necessity of keeping in stock a large as- 
sortment of spares. 

As an illustration of this point, a cer- 
tain power plant has in its construction 
a curious collection of apparatus of which 
a number of different manufactures are 
represented. The old adage of “try, try 
again” had evidently been adhered to, on 
the part of the chief engineer, as there 
are return-tubular boilers, several types 
of water-tube boiler, slide-valve engines 
and turbines,’ and a fine array of auxil- 
iaries. Picture such a plant, and then 
contrast “it with where the boilers 
are all of the’same size and make, the 
engines of the same type, even though 
they may be of different sizes, which is 
necessary for economy. The one repre- 
sents an old curiosity shop, the other an 
uptodate business enterprise. 

Such methods of power-plant design 
savor greatly of the methods employed 
years ago, when a plant was put in and, 
owing to lack of foresight’ or ignorance on 
the subject, the demand soon became 
greater than the capacity of the plant. 


one 
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This resulted in an additional unit to take 
care of the increasing load, the process 
being repeated as the load 
When all available space had been 
cupied the building was extended and the 
collection of boilers, 
erators added to again. 


increased. 
oc- 
engines and gen- 

Under such conditions economy could 
not be obtained, and it is small wonder 
that many of the installations, 
after struggling along for years, gave up 
the fight and either abandoned the field 
or built more modern plants with greater 
unit output and of a standard design. 

That such methods should be followed 
today is assuredly a lack of judgment, 
and while the may not be carried 
quite so far as it was in the old design 
of steam plant, the germ is present and 
frequently develops into an 
reality. 


smaller 


idea 


undesirable 


It may crop out in the matter of con- 
densers, where several different designs 
are installed, or in the design of pumps 
for supplying the 
water to the boiler, or other purposes. 
There is scarcely a steam plant in which 
cannot be found several designs of ap- 


cooling water, feed 


paratus used for the same purpose, and 
there must be a reason. 

One reason is because no two men look 
at the same thing with the same view. 
Because of this, what may be a 
factory device to one chief engineer will 
not be looked upon with favor by the next 
chief, and naturally when another device 
for the same purpose is required, the new 
chief will install the design that best meets 
his The apparatus may be of 
reliability, but the difference of 
opinion of the two men decides for or 
against. 

Another, and most common 
reason for different designs of apparatus 
is due to the fact that a mistake was 
made in the original selection which, when 
put to the test in everyday operation, did 
not come up to what was originally ex- 
pected. This may be due to a misrepre- 
sentation as to its ability to do the work, 
or to ignorance on the part of the de- 
signer as to just how a device will act 
and what it will really do. Naturally, if 
a certain unit does not give satisfaction, 
another type will be installed when one 
is desired, and in this manner an array 
of different designs is brought into the 
plant. 

As a preventative to such condition aris 
ing, a careful study of the condition that 
will be met with is essential, and when 
this is done there will be a_ simplicity 
of design and a standardization of ap- 
paratus. 


satis 


views. 
equal 


perhaps 





Alcohol is obtained from peat by treat- 
ing the fiber with sulphuric acid and fer- 
menting with a special yeast. A ton of 
dry peat yields forty-three gallons of pure 
spirit at one-fourth of the cost of potato 
alcohol. 
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(Continued from page 547) 
valve-rod packings. Herbert Self, Stephen 
Roberts, D. L. Cubberly, H. J. Neff. 
Souvenir, pocket knife. 

C. P. Bassett, McNaughton sectional 
grate. 

Monarch Valve Manufacturing Com- 
pany, gate and globe valves. W. D. Hosley. 
Souvenir, “Monarch” button. 

Randolph Brandt, “Zena” and “Seldon” 
packings. 

James McCrea & Co., “Emergency” 
pipe clamps. M. B. Skinner, F. P. Upson. 
Souvenir, office motto. 

Scully Steel and Iron Company, “Ever- 
lasting” blowoff valve. H. B. Ham. Souve- 
nir, lead pencil. 

Lyons Boiler Works, Lyons boiler. W. 
P. Lyons. 

Vanda Company, “Vanda” packing. 
Hudson Dickerman. Souvenirs, leather 
card case for men, purse for women. 

Mason Regulator Company, Mason 
regulating valves. I. A. Morris. 

Hoppes Manufacturing Company, Hop- 
pes heaters, scale pans and exhaust heads. 
J. J. Hoppes, Charles Hoppes, J. F. Ware. 

Lunkenheimer Company, “Lunken- 
heimer”™ valves and brass goods. <A. O. 
Brown, C. Davis, L. Thompson, A. W. 
Dodds, George Elliott, William Schmitt, 
L. Kramer. Souvenir, steel folding rule. 

Garlock Packing Company, “Garlock” 
packings. C. D. Owen, G. A. Morrison, 
Cc. J. Care, E. A. Sith, T. C. ‘Green. 
Souvenir, deck of cards 

Arrow Boiler Compound Company, 
boiler compound. F. A. Foster, D. F. 
Adams. Souvenir, match safe. 

Triumph Ice Machine Company, am- 
monia fittings and refrigerating machinery. 
H. D. Pownall. Souvenir, celluloid rule. 

Joseph Dixon Crucible Company, 
Dixon’s graphite. IF. R. Brandon, L. W. 
Brooks. Souvenir, pencils. 

Jenkins Bros., Jenkins valves and 
‘or packing. William Le Compte, Frank 
Martin, C. F. Beckwith, H. C. McLaughlin. 

Practical Engineer. A. L. Rice, E. R. 
Shaw, C. B. Leech, C. S. Clark. 

American Steel and Wire Company, 
steel and copper wire. C. S. Knight, Jr., 
J. E. Evans, A. T. Merriman, George 
Chandler. 

D. T. Williams Valve Company, Wil- 
liams valves and brass goods. C. R. 
Thomas, D. T. Williams, H. J. Ernst. 

Kent Lubricating Company, “Kent” 
grease. L. H. West. Souvenir, notebook. 

Southern Engineer. W. R. C. Smith, J. 
Willett Smith, H. H. Kelley, R. W. Lark 
in, W. S. Cushion, Charles W. Hill, Wil- 
liam Ayres, S. B. Koons. 

Mechanical Rubber Company, “Marco” 
packings. W. E. Sanders, H. T. Fryant, 
Charles B. Tler, W. A. Frise. Souvenirs, 
“Marco” pipes. 

Crandali Packing Company, Crandall 
packing. J. M. Chapman, A. N. Beadle, 
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3. &. Stont. 
paper clips. 

Chapman 
pany, 
Chapman valves. W. 
Roy Gordon. 


Souvenirs, watch fob and 


Valve 


standard 


Com- 

electrically operated 
G. Cummings, Le 

Souvenir, hand mirror. 


Manufacturing 
and 


Allis-Chalmers Company, turbine details 


and motor-driven air compressor. F. J. 
3olles, A. H. Wyman. Souvenirs, post cards. 
H. W. Johns-Manville Company, pack- 


ing and asbestos goods. S. M. Hildreth, 
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Detroit Lubricator Company, lubricators. 


C. H. Crockett. 

Strong, Carlisle & Hammond Com- 
pany, steam specialties. L. P. Strong, 
Homer Whelpley, J. C. Murdock, A. B. 
Pinney, F. H. Evans, Charles Camp. 
Souvenir, pocketbook containing $1000 


accident policy in North American Acci- 
dent Insurance 

Adam Cook's 
G. E. 


Company. 
Sons, “Albany” grease. 


Souvenir, cigars. 


Tanberg. 
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gines. F. H. Thomas, M. A. Theil, B. B. 
Williams. 

H. W. Miller Supply Company, “Dodge” 
O. Sherwood, W. 
Souvenirs, “Dodge” calculator and alumi 
num pocket rule. 

Steam. J. M. Walton, A. D. 

V. D. Anderson, Anderson trap and en- 
H. Meyer, H. J. 


pulleys. C. R. Degner 


Ferguson. 


gine-room oil filter. J. 
Meyer, I. P. Lounsbury. 
A. W. Chesterton, packings. H. 
mond. 
E. ©. 
specialties. E. C. 
Charles N. 
Souvenir, 
hall. 
Fairbanks Company, valves and steam 
Wallace Me 
Richards. Souvenirs, 
“Datt" 


G. Ray- 
Souvenir, porcelain match box. 
Squires Company, Squires steam 
Squires, C. E. 
Siegrist, G. W. 


free 


Squires, 
MeckEwen. 
exhibit 


auto transfer to 


specialties. L. B. Mann, 


Causland, Bertram 


hand mirror for women, union 
watch fob for men. 

France Packing Company, packings. A. 
W. France, J. F. 
scarfpin. 


Phillip 


covering. D. C. Woodward, R. EF. Kramig. 


Boreland. Souvenir, 


Carey Company, steam-pipe 


Souvenir, booklet asbestos 
Safety Boiler Company, water- 
boilers. J. E. Whittlesey. 

Works, valveless feed 
Sims, Mrs. W. G. Sims. 
Lubricator 


on ore, 
Heine 
tube 
Iron 
pumps. W. G. 
Michigan 


Manistee 


Company, lubri 
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WW. McKinley, FE. FE. Skinner. Souvenir, 
asbestos storm mat. 
Parmelee Wrench Company, pipe 


A. L. Feiss, Mrs. A. L. Feiss. 
Souvenir, pocketbook. 

Wright Manufacturing Company, also 
Austin Separator Company, Wright water 
columns and Austin separators. W. M. 


Chamberlin, Jr., Charles W. Locker. 


wrenches. 














Ee gs 
Souvenir, hard 


Home Rubber Company, “N. 


packings. Richard Foley. 


rubber pencil. 


A. C. Judd, packings. C. P. Hock, C. 
J. Burke. 
L. J. Wing Manufacturing Company, 


A. C. Judd, H. S. Wheeler. 


Souvenir, engineering notebook. 


turbine fans. 


C. & G. Cooper Company, Corliss en- 
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cators and oil cups. F. N. Stocking, 
Robert Davidson. 

W. B. MeVicker Company, boiler com 
pounds. W. B. MeVicker, William J 
Schatz. Souvenirs, key ring and leather 
case. 


Crane Company, “Crane-tilt” traps. C. 
O. Lindahl. 


American Radiator Company, “Bundy” 
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traps, “Norwall” and “Siphon” specialties. 
J. W. Rowe, A. S. Mappett, E. S. White, 
E. M. Stephens. 

John A. Roebling Sons Company, wire 
cable. E. T. Georges, J. W. Troescher. 

ilolmes Metallic Packing Company, 
metallic packing. F. E. Emery. 

Erie City Iron Works, “Lentz” poppet- 
valve engine. S. Rozenweig. Souvenir, 
watch fob. 

Limbert Successful Flue Blower Com- 
pany, rear-end flue blower. S. H. Limbert. 


Diamond Power Specialty Company, 
rear-end flue blower. John Harley, E. W. 
Nicklin. Souvenir, watch fob. 


International Correspondence Schools, 
engineering courses. J. D. Jones, Misses 
Tannehall, Casey and Schaffer. 

Quaker City Rubber Company, “P P P” 
and “Ebonite” packings. W. D. Purcell, 
H. A. Howe, A. D. Thompson. Souvenir, 
steel rule. 

Dearborn Drug and Chemical Works, 
Dearborn boiler compounds. W. A. Con- 
verse, P. H. Hogan, A. W. Crouch, E. H. 
Ruhlman, “Dan” Delaney, F. Eardly, H. 


E. Stone, J. G. Beckerleg. Souvenirs, 
pocket levels for men, perfumery for 


women, 

New York Belting and Packing Com- 
pany, “Ruby,” “Karbonite” and ‘“Sala- 
mander” sheet packings and Cobb’s “Vul- 
can” and “Magic” rod packings. Charles 
A. Wilhoft, Frank S. Ruddell, B. T. Had- 
ley. Souvenir, complete engineering 
treatise by Wakeman. 

Gem City Boiler Company, water soft- 
ener. H. Russell. 

Hartford Steam Boiler Inspection and 
Insurance Company. Harry Knowlton. 

Scioto Valley Supply Company. 

Cyrus Borgner Company. 

Emer & Hopkins Company, electrical 
supplies. Mr. Avery. 

Ridgway Dynamo and Engine Com- 
pany, Ridgway engines and dynamos. 


Ohio State N. A. S. E. Convention 


Meeting one day before the national 
convention, the thirteenth annual session 
of the Ohio State N. A. S. E. was held 
in the assembly rooms of the Southern 
hotel, Columbus, September 13. 

Discussion of the State license law oc- 
cupied most of the time of the delegates. 
Considerable opposition to the present law 
was developed, and numerous changes 
were suggested, but after a spirited de- 
bate it was voted not to make an ef- 
fort to have the law changed, inasmuch as 
the supreme court has declared it con- 
stitutional as it now stands and changes 
might endanger its existence. Among the 
visitors who took part in the discussion 
were John Fahrenbach, of Cincinnati, who 
spoke of his early experiences with license 
legislation, John W. Lane, of Chicago, W. 
J. Reynolds, of Hoboken, N. J., Frank 
Yeager, of Cincinnati, Robert G. Ingleson, 
of Cleveland, and R. Baumgarten, of Ash- 
land, Ky. 
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Mr. Baumgarten told at length of the 
efforts which have been put forth to se- 
cure a State license law in Kentucky and 
expressed the hope for favorable action 
at the next session of the State legisla- 
ture. 

After a full discussion by the delegates 
and visitors, Chief Examiner Kennedy, of 
Columbus, explained the position of the 
examining board with reference to the re- 
cent order requiring the reéxamination of 
engineers. Assistant Examiner Howles, of 
Cleveland, also spoke on this subject. 
Portsmouth and Hamilton both asked for 
the 1910 convention, Hamilton winning by 
a vote of 19 to Io. 

Officers elected for the ensuing year 
were: F, E. Brammer, of Ironton, presi- 
dent; Harry Eichhorn, of Columbus, vice- 
president; Joseph J. Ahler, of Cincinnati, 
secretary; Volney Weatherhead, of Cin- 
cinnati, treasurer; William E. Feik, of 
Akron, conductor; William H. Moore, of 
Mansfield, doorkeeper. This year’s meet- 
ing, by special act of the 1909 convention, 
had been arranged for national conven- 
tion week, but next year’s convention of 
the State body will be held on the regular 
dates provided by the constitution. 





The Efficiency and Fuel Problem 


Some interesting observations are made 
by The Engineer (London) on the effi- 
ciency of electric-power stations and on 
the great saving of fuel accomplished by 
using waterpower where it is available. 
It appears that in the boiler plants of a 
street-car company in Cleveland, O., the 
thermal efficiency was approximately 8 
per cent., that is, out of every 100 tons 
of coal burned the energy of but 8 tons 
was delivered to the switchboard in the 
form of electricity. This is a high per- 
centage compared with the average over- 
all efficiency of British steam-electric sta- 
tions, which is estimated to be from 3.5 
to 4.5 per cent. Thermal efficiency is 
defined as the ratio of the heat unit sup- 
plied to the busbars to the heat units in 
the coal. 

In one British station the generation of 
more than 10,000,000 heat units required 
more than 18,000 tons of coal, equivalent 
to slightly more than ‘4 pounds of coal 
for each unit of heat. The estimated mean 
calorific value of the fuel was 12,500 
B.t.u., so that the thermal efficiency of 
that particular station was: 

3412.66 X 100 
4.02 X 1250 oo” 
per cent. 

A three-year comparison applied to a 
number of distributed power plants in 
3erlin showed that the overall thermal 


efficiency the first year was 9.6 per cent.; 
the second year 10 per cent.; the third 
year 10.3 per cent.; all higher percent- 
ages than those of many other plants, 
but low considering ¢hat there was a 


: 
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marked increase in the output of units 
each year. 

Under the best conditions an efficiency 
of much more than II per cent. cannot 
be expected. All of these figures are 
based on the units delivered at the bus- 
bars of the station, the losses in trans- 
mission to the consumer not being taken 
into account. 

From tests carried out on a large num- 
ber of generating stations in the. United 
States, the various losses are estimated 
as follows: Loss in ashes and leakage, 
6 per cent.; heat lost in chimney, 22 per 
cent.; that delivered to auxiliaries and 
losses from pipes, 7.4 per cent.; main and 
auxiliary exhaust, 58.7 per cent.; and 
minor losses, 1.47 per cent., giving a total 
of 95.57 per cent. Of this loss 5 per cent. 
is returned by the feed-water heater, so 
that the overall thermal efficiency becomes 
9.43 per cent. Different investigators have 
naturally obtained slightly varying re- 
sults, but where the discrepancy comes in 
is generally fairly evident, and, all things 
considered, the net results are not far 
apart. 

Saving the coal supply by the substitu- 
tion of waterpower is not as feasible in 
England as in this country. The 1908 
output of the Niagara Falls Power Com- 
pany, 560,000,000 units, to various large 
plants, was as much as would have been 
generated by large central stations from 
more than 700,000 tons of coal, and if 
the plants which used this power had 
been dependent upon their own individual 
steam plants they would have consumed 
more than 1,000,000 tons; while if the 
power now distributed from Niagara were 
used to replace steam in many plants, as 
it is applied under average conditions in 
the manufacturing cities, instead of being 
used for a comparatively small number 
cof large consumers, it would save nearly 
2,000,000 tons of coal per annum. The 
Engineering and Mining Journal editor 
states that the world’s annual output of 
coal is about 1,000,000,000 tons, of which 
80,000,000 tons is anthracite. The United 
States produces annually 450,000 tons of 
all kinds, being about 45 per cent. of the 
total. The estimated duration of the sup- 
ply of bituminous coal is about 300 years; 
of anthracite, about 75 years. 

Aside from the saving by means of 
waterpower, there is also promise in the 
gas engine, the thermal efficiency of which 
has always been greater than that of the 
coal-consuming steam engine; and _ the 
output of alcohol and other gas-engine 
fuels will undoubtedly be very greatly in- 
creased. Meanwhile, some very practical 
experiments have been made in steam- 
boiler construction, notably by John G. 
Nicolson, professor of mechanical engi- 
neering in the University of Manchester, 
who has been working on a theory, by no 
means new, whereby the evaporation per 
square foot of heating surface can be 
made at least 10 times and perhaps 100 
times as rapid as at present. 
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Power Plant Machinery and Appliances 


Original Descriptions 
Manufacturers’ 


No 


Cuts 


or 


of Power 
Write-ups 


Devices 


Used 





MUST BE NEW OR 


“Monarch” Boiler Tube Blower 


We herewith illustrate and describe the 
“Monarch” boiler-tube blower, manufac- 
tured by the Monarch Steam Blower Com- 
pany, 187 River street, Troy, N. Y. Fig. 
1 shows a side elevation of the device 
placed in the rear wall of a boiler set- 
ting. The apparatus consists of an inlet 


Means are adopted to swing the inner 
end of the valve stem radially in the 
slotted end of the sleeve, also for rotating 
the valve stem. The shifting device con- 
sists of a fork and block operated by a 
shaft turned by a handle which carries 
a spring pin engaging at set points with 
counterborings on the rim of the hand- 
wheel, which indicate the particular row 
of tubes being cleaned. 


FIG. I. POSITION OF “MONARCH” TUBE BLOWER IN BOILER SETTING 


























FIG. 2. 


pipe, a rear plug connecting the same, a 
sleeve connecting with the rear plug and 
provided with a slot in its inner end, 
and having a valve seat. It also has a 
hollow valve stem with a cupped rear end 
forming a steam-tight connection with the 
valve seat in the sleeve when in opera- 
tion, and provided at its inner end with 
outlet apertures arranged at an angle to 
the axis of a valve stem. 





SECTIONAL VIEW OF.“ MONARCH” BLOWER 


In operation steam is admitted through 
the globe valve in the steam pipe, and on 
to the rear plug A, Fig. 2, directly into 
the valve stem B, and out of the aperture 
C into the boiler tubes, as shown in Fig. 1. 
The impact of the steam when admitted 
forces the seat D of the valve stem 
against the seat of the cylindrical sleeve, 
making an absolute steam-tight connec- 
tion and concentrating the entire boiler 


INTERESTING 


pressure through the aperture C, and then 
through the length of the boiler tube. 
After the operator has set the controller 
in one of the counterbore holes, the blow- 
er is rotated by means of a handwheel, 
after which the controller is shifted to 
the other counterbored holes in their 
order, and the blower revolves at each 
shift, thus blowing steam through the en- 
tire number of boiler tubes. 


Edge Moor Reinforced Screwed 


Pipe Connection 





A type of reinforced screwed-pipe con- 
nection, got out by the Edge Moor Iron 
Company, .Edge Moor, Del., is illustrated 


and described herewith. It consists of a 














REINFORCED SCREWED-PIPE CONNECTION 
fitting for attaching a pipe to a plate of 
any thickness, and from either or both 
sides of the plate, as shown in the illustra- 
tion. It is adapted for boiler and tank 
work. 

The fitting is designed for screwed, ex- 
panded pipe or solid connections, and for 
steam, water, ammonia or gas. 
it consists of a thimble 
hole in the plate, and is secured in place 
by a washer screwed on a thread on the 
opposite side of the plate from which the 
thimble faces. The interior of the thimble 
is threaded, into which suitable-size pipes 
are screwed, the thimble being threaded 
with a standard pipe thread. This not 
only makes a reliable connection for pip- 
ing, but also reinforces the plate, as is 
self-evident. 


As shown, 
which fits in a 








Modern Science Club Plans 


The annual smoker of the Modern 
Science Club, of Brooklyn, N. Y., takes 
place this (Tuesday) evening. The lecture 
season will be opened Tuesday, October 
5. by an address by M. C. Maxwell, of 
the department of applied mechanics, 
Pratt Institute. On October 12 the semi- 
annual meeting will be held, followed by 
a chalk talk by E. F. Gennert. On Octo- 
ber 19, Snowden B. Redfield, of the 
American Machinist, will talk on “Air 
Compressors.” On October 26, F. L. John- 
son, of Power, will talk on “Power.” 





Business Items 


W. Leinert, mechanical .engineer, of New 
York City, has contracted with Henry R. Worth- 
ington, Harrison, N. J., for the manufacture in 
America of the Leinert liquid weighers. 


John W. Good, a well-known business man 
of Dayton, Ohio, has been elected treasurer of 
the Lucas Pump Company, of Dayton, in place 
of R. E. DeWeese, who has resigned and is now 
abroad. 


A recently published statement of the Western 
Kiectric Company’s business for August last 
shows that the sales exceeded those of August, 
1908, by more than 60 per cent., and repre- 
sented a gain of 5 per cent. over July, 1909. 
The three-quarters of the fircal year which 
have elapsed indicate gross sales for the year 
of about $47,000,000. Compared with last 
year, this represents a gain of $14,000,000. 


‘Engineers’ Handbook"’ is the title of a 
4x64-inch booklet published for free distribution 
by the Erie Engine Works, Erie, Penn., whose 
New York office is in the Hudson .Terminal 
building. The booklet has 89 pages of printed 
matter and several blank pages for memoranda, 
and while some space is devoted to descriptions 
of the company’s engines, boilers, feed-water 
heaters, ete., which are more fully described 
in a large catalog which is also mailed free, the 
tales, mechanical tips, etc., make this little 
publication valuable to the man in the boiler 
room. 


The fuel-testing department of the Arthur 
DD. Little (Incorporated) Laboratory of Engi- 
neering Chemistry, 93 Broad street, Boston, 
Mass., has issued a 16-page copyrighted pamph- 
let, 4x9 inches, on ‘‘The Purchase of Coal.’’ 
It is, in effect, a plea for the discard of the old- 
fashioned haphazard way of buying coal, and 
the substitution of the method adopted by 
the Government—on a guaranteed = analysis, 
with regular inspections and tests on all coal 
delivered. Incidentally, of course, it is pointed 
out that the Little experts, who are under direc- 
tion of Dwight T. Randall, engineer-in-charge, 
are well equipped to make analyses and tests. 


The Burt Manufacturing Company, Akron 
©., reports that its last August business was 
the largest for that month in the history of 
the company, extending over seventeen years. 
At the close of August it had unfilled orders 
on its books amounting to nearly 40 per cent. 
of the entire output for the month, which is 
considered a remarkable showing, when in s6 
many lines normal conditions have not yet 
been reestablished. The company _ recently 
received a very satisfying report regarding the 
performance of its ventilators in the balloon 
house at Fort Omaha, Neb., where the Govern- 
ment has recently had installed (on a second 
order) two 24-inch, one 36-inch and three 48- 
inch Burt ventilators. 


POWER AND THE ENGINEER. 


New Equipment 


The Hotel Strand, Atlantic City, N. J., will 
enlarge its power plant. 

The Hotel Savoy, Atlantic City, N. J., will 
enlarge its power plant. 

The Penn Iron Company is to install a steam 
turbine at its mine in Vulcan, Mich. 

The power plant of the Owensboro (Ky.) City 
Railway Company will be enlarged. 

Krasin Bros., Tigerton, Wis., will build a 
cold-storage plant at Marathon, Wis. 

The Allenhurst, N. J., Light and Water Com- 
pany will enlarge its pumping station. 

A franchise has been granted Jas. J. Don- 
elson to establish a gas plant at Waverly, Iowa. 

The Atlantic Coast Electric Railway Com- 
pany, Allenhurst, N. J., will enlarge their power 
plant. ; 

Gorham Bros., Mt. Pleasant, Mich., have built 
a new engine room and are installing new ma- 
chinery. 

The F. H. White Lumber Company, Bryne 
City, Mich., has built an addition and will install 
a new engine. 

The Sea Isle City (N. J.) Electric Light, Power 
and Water Company will increase the capacity 
of its power plant. 

The Miami Valley Knitting Mills is enlarging 
its plant at Hamilton, Ohio, and intends in- 
stalling more boilers. 

The Hubwelker Provision Company, Hall and 
Flushing avenues, Brooklyn, N. Y., is erecting 
a large refrigerating plant. 

The Carbondale Machine Company, Simpson, 
Penn., expects to install a 500-horsepower Corliss 
engine in its power plant. 

The Evansville (Ind.) Ice and Cold Storage 
Company has rebuilt its boiler room and_ is 
figuring on a mechanical stoker. 

The Lansing (Mich.) Pure Ice Company will 
increase the capacity of its plant and will 
put in a new engine and boilers. 

The Breitung Hermatite Mining Company, 
Negaunee, Mich., is in the market for a boiler 
house equipment, including two boilers, feed 
pump, etc. 





New Catalogs 


Detroit Lubricator Company, Detroit, Mich. 
Catalog. Detroit Bullseye locomotive lubricator. 
Illustrated, 40 pages, 54x8 inches. 

The Trenton Malleable Iron Company, Tren- 
ton, N. J. Catalog. Gas engines, gas producers. 
Illustrated, 16 pages, 6x9 inches. 

Marion Machine Foundry and Supply Com- 
pany, Marion, Ind. Pamphlet. Marion flue 
blower. Illustrated, 34x6 inches. 

Dearborn Drug and Chemical Works, Chicago, 
Ill. Pamphlet. Lubrication versus friction. 
Illustrated, 44 pages, 4x8} inches. 

The Ohio Grease Lubricant Company, Loudon- 
ville, Ohio. Pamphlet. A Study in Grease. 
Illustrated, 16 pages, 34x6 inches. 





Help Wanted 


Advertisements under this head are in- 
serted for 25 cents per line. About six words 
make a line. 

WANTED—Good mechanical designers and 
detail draftsmen for machinery manufacturer 
located in Wisconsin. Sox 9S, POWER. 

WANTED—tThoroughly competent steam 
specialty salesman; one that can sell high- 
grade goods. Address “M. M. Co.,"° Power. 

AN ENGINEER in each town to sell the 
best rocking grate for steam boilers. Write 
Martin Grate @o., 281 Dearborn St., Chicago. 

AGENTS WANTED to sell Burgmann cele 

. 
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brated engine packings in territories not yet 
covered. See our advertisements on page 81. 

WANTE]D—Manager, who can obtain some 
capital, for modern machine works, running 
day and night, located in Ohio. “‘Engineers,” 
Box 20, POWER. 

WANTED—Draftsman experienced in steam 
engine or turbine work. Write. giving experi- 
ence and salary required. The Terry Steam 
Turbine Co., Hartford, Conn. 

A VIRGINIA FURNACE wants two com- 
petent engineers for power house; should 
have had experience with blowing engines, 
hoisting engines and air compressors. Address, 
“Virginia,” Box 30, Power. 


Situations Wanted 


Advertisements under this head are in- 
serted for 25 cents per line. About six words 
make a line. 

SITUATION WANTED by yqung man, 
technical graduate with all-round gas en- 
gine and producer experience, erecting, test- 
ing and designing. Box 28, POWER. 

MANAGER, sales manager, department or 
agency. Commercial engineer, 20 years’ experi- 
ence electrical and mechanical lines. Now 
traveling, desires change. Harwood, 20 How- 
ard Vlace, Jersey City. N. J. 

POSITION WANTED ‘the year round as 
assistant engineer in 50 or 75-ton ice-making 
plant. Fifteen years’ experience as engineer 
in charge of ice-making plants. Graduate of 
M. EF. and R. E. courses of I. C. S. Have 
charge at present of 15-ton compression ma- 
chine. Am not employed by the year and 
desire a change. Can come immediately. Age 
30; married. Box 14, Power. 

EXVPORT—Construecting and commercial en- 
gineer, with long domestic and foreign ex- 
perience, includihg exporting, selling and 
constructing of complete hydro-electric plants, 
steam engines and Diesel oil engines for 
agents of Westinghouse Electric and Manu- 
facturing Company, desires suitable position, 
preferably as buyer or office manager with 
exporting firm: 8S years’ practical work in 
Latin-American countries: proficient in Eng- 
lish. German and Spanish and all office 
routine: excellent references. Box 29, POWER. 


Miscellaneous 


Adrertisements under this head are in- 
serted for 25 cents per line, About six words 
make a line. 

PATENTS secured. (CC. L. Parker, Solicitor 
of Patents, 4 McGill Bldg., Washington, D. C. 

WANTED—Firm to make _ boilers’ with 
combined water and fire tubes after four new 
patents on royalty. The boilers have many 
advantages. are simple and can be made very 
cheaply. Box 25, Power. 

NEED the part-time services of draftsmen 
and designers? Years of experience on steam 
and power pumps, gasolene engines, hoists, 
eic., at your command at reasonable prices. 
S. S. Engr. Co., Elgin, Il. 

ANY FIRM or engineer in charge of a 
steam plant that is troubled with seale in the 
boilers can get absolutely free, the best indi- 


, cator and reducing wheel made, with velvet- 


lined mahogany case. For particulars, ad- 
dress Great Lakes Chemical Works, Manito- 
woe, Wis. 


For Sale 


Advertisements under this head are in- 
serted for 25 cents per line. About sir words 
make a line. 

_ 150 HORSEPOWER tandem compound Cor- 
liss engine in good order: 16-foot wheel: 24 
in. face. I’. W. Iredell, 11 Broadway, New York. 

FOR SALE—One 400-h.p. Hoppes feed water 
heater, cast iron type: used one month. Chas. 
S. Lewis & Co., Granite Bldg., St. Louis, Mo. 

FOR SALE—20x48 Wheelock engine and 
two 72”x18’ high pressure tubular boilers in 
good condition cheap. Address “Engineer,” 
Box 2, Station A, Cincinnati, Ohio. 

FOR SALE—Complete boiler, 9 ft. dia. x 12 
ft. long, Seotch type: two corrugated furnaces, 
30-in. grate, 110 Ibs. steam. Port Richmond Ice 
Co., Port Richmond, Staten Island, N. Y. 

FOR SALE—250-horsepower Lane & Bod- 
ley Corliss engine, 18x42 cylinder: engine too 
small for ourework and will be replaced soon 
with one of greater power. Wm. A. Coombs 
Milling Co., Coldwater, Mich. 

FOR SALE—One 16x56 H. G. Bates Corliss 
engine, 150 to 200 horsepower, in fine condi- 
tion: can be seen running: immediate de 
livery if desired. Stephens Engineering Co., 
Monadnock Block, Chicago, II. 

FOR SALE—One 75-horsepower engine, 
slide valve, Nordberg cutoff. in perfect order; 
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Brusio 


POWER AND THE ENGINEER, 


Central 


An Interesting Description of the Most Important 


Installation in Europe; Surmounting Transmission-line 





Station 


Hydroelectric 
Difficulties 





BY 


J. 


The Brusio hydroelectric power scheme, 
recently inaugurated at Campocologno 
(Canton Griscon-Switzerland) is the 
important actually in operation in 
Europe. It is, 


Most 
the first of in- 
the 
territory is 


moreove 


ternational character, as electric 


energy produced in Swiss 
nearly all used in Italy. 

The water power supplying the plant is 
obtained from falls of the river Pos- 
flows from the lake of 

This lake, which has an area 
2,400,000 square yards and a 


chiavino, which 


Poschiavo. 


of about 


B. VAN 


storage basin 1450 feet above the central 


station. Six pressure mains 


lead the 
the 


about 30 
inches in 
building 


diameter water to a 


containing penstocks and 
valves to equalize the pressure, and thence 
to the central the 


Swiss-Italian length of 


situated on 
frontier. The 
each main is about 4500 feet. 


station, 


The mains 
are riveted pipes for pressures up to 20 
atmospheres and welded pipes for higher 
The 
from 6 to 23 millimeters, but the exterior 
diameter of the pipes is kept constant. At 


pressures, wall thickness ranges 
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allow slight extension. 


\long the pres- 
sure main is a cable railway worked by 
an electric motor. 


Tue CENTRAL STATION AND LoulpMENT 

The central-station building at LBrusio 
is 334 feet long, 70 feet wide and 4834 
fect high. It is divided in three parts: 
the generator room, 334 feet long and 
52 feet wide; the room for the switch- 
board and busbars, 334 feet long and 13 


feet wide; and the building for offices and 


feed lines of the valley of Brusio and of 
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depth of 260 feet, besides being an ex- 
cellent of decantation 
reservoir in times of low water; for ac- 


basin serves as a 
cording to the concessions, the water may 
feet 
feet below the normal level. 


and lowered 28 
The lake is 
closed several feet from the outflow by a 
sluice by 


he raised 3 above 


means of which the level of the 
lake can he raised 3 feet. 

The 
lake by 
cut through the solid rock for a distance 
of over three miles, and delivered to a 


which is taken out of the 


a siphon, is led through 


water, 
a tunnel 
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every change of inclination the mains are 
fixed in blocks of concrete, but they rest 


for 
changes of length due to expansion and 


freely on the foundations, to allow 


contraction. 
central 


The pressure mains enter the 
station at right angles to their 
axes, and, after having passed a valve 
chamber, enter the turbines, which are 
coupled one pair to each main. In the 
valve chambers all the mains can be con- 
nected to a collector. The opening of the 
intake of water can be worked electrically 
from the central station. Expansion joints 
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the Bernina railway. The generator room 


has space for twelve groups of turbines 


coupled to three-phase generators, cach 
of 3000 horsepower; and four groups of 
turbines coupled to constant-current gen 


The 


room is spanned by a 25-ton electric crane. 


erators, each of 225 horsepower. 
The turbines are pelton wheels regu 


lated automatically. 


The large ones 
of 3000 to 3500 horsepower, running at 375 
revolutions per minute; the small ones are 


are 


of 225 horsepower, at 430 revolutions. They 


were constructed partly by Escher, Wyss 
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GENERAL VIEW OF THE BRUSIO POWER SCHEME (CAMPOCOLOGNO) 
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board to itself. This is considered as an 
advantage as to the connections of the 
switchboard as well as the safety of work- 
ing, because disturbances on one board 
do not extend to the others. However, 
convenience of operation is retained be- 
cause the entire installation can be seen 
at a glance from a distributing column 
located in front of the exciter switch- 
board, whence the whole installation can 
be regulated. This central column has a 
voltmeter connected to each half of the 
station equipment and an ammeter on 
which can be read the current of each ma- 
chine; also an ammeter for the line going 
to the transforming station at Piattamala, 
The regulators of each exciter can be 
coupled, and their volia-es can be resu- 
lated from the central column; conse 
quently, the voltave of the whole installa- 
tion is controllable there. 

Each generator switchbesrd cor‘ains 
besides the necessary apparatus for onera- 
tion and connecting in parallel, an oil 
switch worked by Land as well as auto- 
matically by a relay, ard a deéxciting 
switch, connecting the alternator to a very 
low-resistance inductive coil. This switch 
is connected electrically with a high-tension 
interrupter in such a way that the auto- 
matic operation of the latter closes the 
former. Each switchboard is closed in at 





the sides by concrete and in front by an 
iron door. In the space behind the switch- 
board, the comnartment for the high-ten- 
sion circuiis, ete. is separated from the 
low-tension compartment by _ fireproof 
walls. The switchboard apparatus can be 
entirely disconnected from the busbars, 
so that examination of the switchboard 
can be made without danger. In the bus- 
bars chamber, which is divided into two 








floors, are the exciting busbars on the 
lower level and those for the three-phase 
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bat 
y . - ° . RY. # * 4 
& Co., of Zurich, and partly by Piccard, ae can Sole thos , res 





Pictet & Co., of Geneva. Each turbine is 
coupled to its generator by a Zodel-Voith 
flexible connection. 

The three-phase generators are of the 
revolving field-magnet type, with station- 
ary armatures, built in two parts; the 
high-tension armature coils are placed in 
half-ciosed slots lined with micanite. The 
rotor is of steel in one piece, and the poles 
carry magnet coils of copper ribbon. The 








normal output of each machine is 3000 
kilowatts and the normal e.m.f. 7000 
volts, at 50 cycles frequency. The e.m-f. 
can, however, be regulated from 6300 to 
7Soo volts in order to compensate for 
losses on the line. 

The direct-current machines have a 
rating of 150 kilowatts at 115 volts. Each 
serves to excite four alternators with 
ier cent. overload and 0.7 power factor. 
\Vhile it is common practice in central ¥ 
ions to concentrate, as far as possible, , a . : at 
all the control apparatus on one switch- ; 
board, here the plan is to decentralize, for 


three-phase generator has a switch- 


>~ 
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current on the upper level. The installa- 





tion is divided into two equal groups, 





cach consisting of six generators and their 





exciting dynaimos, which normaliy work 
independently of one another but which 
put in This 
division allows one-half of the central sta- 


can always’ be parallel. 
tion to supply the substation of Lomazzo 
while the other half supplies the substa- 
Castellanza. 
the left 
column can 


tion of The tirst three gen- 
of the 


connected 


central 
to 


special 


erators on side 


control be sep- 


and excited by a 


dynamo; they are intended to supply the 


arate busbars 


energy for the valley of Poschiavino and 
for the use of the Bernina railway. 





DirFicuLT PRoBLEM IN TRANSMISSION 











The step-up transformers are situated 
Piattamala, which is 
of 
trans- 
to 
Piattamala substation was one of the 

ditheult An 


wires 


substation at 
the 

Italian 

the 


in the 
station 
The 


station 


ig7o feet from central 


Brusio and on soil. 


mission line from central 


the 
aérial line 
for 


most problems. 
30 


transmission of about 2400 amperes and its 


would have required the 
upkeep did not promise too much safety 
on account of the possibility of falls. The 
use of underground cables would have in- 
volved an enormous cost, and the safety 
the 


insured. 


installation would not have been 


The 


the one adopted, was a tunnel between 


ot 
most natural solution, and 
the two stations, in which to place the 
this solution with the 
the tunnel 


lines: but met 





because 





ereatest opposition, 
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for 


the frontier 


he 
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PIATTAMALA 





with the two 
sets of busbars of the two sections of the 
station. On 
there three 
the 

The bars are mounted 


lines in the tunnel connect 


side of the 
of 


each 


central each 


tunnel are lines copper 


bars, one above other, 150 


millimeters square. 


on triple-petticoat insulators, which are 
fixed on straight supports between two 
U-shaped irons and serve at the same 
time to support concrete barriers be- 


tween the different phases. 

The lines right and left are separated 
the central trellis of 
iron wire, so that the passage is always 
from danger. The tunnel is 
long, 6% feet wide 9g feet 10 
high, and is 


from passage by a 


free 2049 
feet 
inches 


and 
night 
day by custom-house officials. Most of 
the tunnel is dry; at one point only was 
found a spring of water, and this has 
been to the 
The tunnel ends in the basement 
at Piattamala, to which the 


watched 


utilized cool transformers. 


of the 


substation 





energy is carried at a tension of 7000 
volts. The substation is designed r 
ceive 24 single-phase transformers of 1250 
kilowatts each, which, star-connected if 
sets of three, increase the tension from 
7000 to 45.000 volts. The transformers 
are oil- and water-cooled. The sub 

















b- 








October 5, 1909. 


POWER AND THE ENGINEER. 



































COMPARTMENTS CONTAINING RESISTANCES, 
SWITCHES AND CIRCUIT-BREAKERS IN 


ERUSIO STATION 


Station 1s 180 feet long, 68 feet wide and 
26 feet high, and has two towers for the 
exit of the lines toward Toriano. Duplex 
lavout characterizes the whole installation, 
the equipment being divided in two sym 
metrical parts, which can be at any time 
electrically connected. 


Tue Metertnc Room 


The lines leaving the tunnel enter a so- 
called metering room, where the energy 
coming from Brusio is measured. Each 
half is provided for this purpose with 


three ammeters, one per phase, a com-’ 


mutation voltmeter, a recording  volt- 
licter, and two recording wattmeters, of 
different origin and construction, wired in 
series. Finally in this room are installed 
three ammeters and a commutating volt- 
meter for the two lines, beginning at 50,- 
000 volts, so that the working of the whole 
installation can be controlled from one 
Point. From the metering room the lines 
descend to rooms below, situated on the 


right and left of the transformer house. 


559 


and from these pass to the transformers 
themselves. The high-tension lines from 
the transformers pass through circuit- 
breakers to 50,000-volt busbars on the 
irst floor. 

Kach group of transformers has a three- 
pole oil circuit-breaker rated at 70,000 
volts, and a single-pole oil switch i each 
phase. All the switches of one group are 
mechanically connected and can be opened 
automatically by a retarded induction re- 
lay. Each group of three ammeters has 
small signal lamps to show if a group 
is connected in or not. In front and be- 
hind each transformer are choke coils, 
and the neutral wires common to. the 
groups are brought to earth after pass 
ing horn-tvype lighting arresters. Each 
group can be separated on both sides by 
cut-outs and put entirely out of service. 
All the lines are separated by walls and 
also all the apparatus of each phase, ex- 
cept those for 70,000 volts, are located 
in the compartment with their switches. 
The transformers are mounted in_ the 
central part of the station, the whole 
length of which can be seen from tix 
metering room. Lach transformer is lo 
cated in a fireproof chamber which can 
be completely closed, except for a ventilat 
ing chimney, which in case of fire acts 


as a vent of the smoke of the oil. 


Tue Lomazzo SunstATION 


The line from Piattamala to the sub- 
station at Lomazzo is 8124 miles long. 
From here to Castellanza (near Legnano) 
it is 117g miles long. It follows the 
neighboring mountains in the section Son- 
across the Val 
Sesina at Lecco on the lake of Como. The 


drio-Colico and ends 


complete line consists of four parallel 
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lines of three copper cables, 105 square 
millimeters in section, mounted on two 
parallel rows of iron lattice poles, six 
wires on each pole. The rows of poles 
are from 13 to 17 feet apart. In places 
where they are not so wide apart, from 
condition of the ground the poles of one 
row are higher than those of the other by 
several that the proper 
tance between the two lines is maintained. 
hight of the poles is 12 
meters (39 feet 4 inches), and they are 
100 meters (328 feet) apart. At some 
places the hight of the pole is as much 


meters, so dis- 


The average 


POWER AND THE ENGINEER. 


passage across the mountains; at Lecco, 
the commencement of the plain, and at 
Gerenzano, cabins containing lightning 
protectcrs and safety apparatus to guard 
against excessive increases of potential. 
The substation at Lomazzo constitutes 
the starting point for the distribution of 
the power. It consists of an H-shaped 
building, 124 feet long, 5534 feet wide in 
the middle and 32 feet high. It 
ranged for the reception of 6 single-phase 


is ar- 


transformers, each of a capacity of 1259 
kilowatts, step down 40,000 to 
11,000 and 6 three-phase 


to from 


volts, trans- 
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THE 7OOO-VOLT LINES LEADING FROM 


as 30 meters (98 feet), and crossing cer- 
tain valleys as much as 490 meters (1312 
feet) apart. Each wire is carried on 
porcelain insulators tested to 100,000 volts 
and spaced 47% inches from each other. 
They are mounted on straieht supports 
fixed on blocks of wood carried on double 
iron supports. The line current when 
tunning without load, measured at the 
initial end, was about 14 amperes for 
each line of three wires, at about 50,000 
Volts potential. For the safety of the 
line there have been placed at Sondrio, 
Cortenova, at the commencement of the 


THE BASEMENT OF THE BRUSIO STATION 


formers of 500 kilowatts stepping up from 
11,000 to 20,009 volts. At present there 
are installed three single-phase and three 
three-phase transformers. 

The station is remarkable for the facility 
of making line combinations. -The two 
from Piattamala, called A 
in there, although generally 
only the line A supplies Lomazzo, while 
the line B is intended for Castellanza. A 
third line, C, connects Lomazzo to Castel- 
lanza and the following connections are 
possible: 

Line A supplying Lomazzo and line B 


lines coming 
and B, come 


5vl1 


(by means of C) Casteilanza; line A 
supplying Lomazzo and Castellanza; line 
B supplying Lomazzo and Castellanza; 
line A supplying Lomazzo or Castellanza; 
line B supplying Lomazzo or Castellanza, 
and line C supplying Lomazzo. 
In the last case the power is supplied 
the central steam of the 
Societa) Lombarda at Castellanza, which 
constitutes the reserve for the hydraulic 
installations already existing at Turbigo 
and Vizzola and even for that of Brusio. 


by station 


The last combination can be arranged so 
that there can be a supply at 40,000 volts, 
in case of serious interruption, by means 
Or, when 
a longer interruption is feared, the sup- 


of high-tension transformers. 


ply can be had directly at 11,000 volts 
from the generators at Castellanza by 
means of two hydraulic installations. The 


supply at Lomazzo is thus fully protected. 





Performance of Engine-Turbine 


Ship “Otaki” 


At the recent conference of the Institu- 
tion of Engineers and Shipbuilders in 
Scotland and the Northeast Coast Institu- 
tion of Engineers and Shipbuilders, W. 
McWisnom presented a paper of some 
considerable interest. An abstract of this 
paper, which was entitled, “Notes on the 
Trials and Performances of the 
ship ‘Otaki,’ fitted with a Combination 
of Reciprocating and Turbine Machinery,” 
was published in the Engineer, of London, 


Steam- 


and the results of the trials are presented 
in the following: 

The “Otaki,” which was built for the 
New Zealand Shipping Company, was de- 
livered in November, 1908, and has since 
made a voyage to New Zealand and back. 
She is virtually a sister ship to the twin- 
screw vessels “Orari” and “Opawa,” which 
are fitted with reciprocating engines, the 
“Otaki” being about 4 fect 6 inches longer. 
Her principal dimensions are: 


ee nies wicca ba nae 164 feet, 6 inches. 
Breadth, molded, ..6.00.06s%0008 60 feet. 
IEE, DOOMIG gb isa snweerdecan 34 feet. 


Her dead-weight capacity is about 9900 
tons on a draft of 27 feet, 6 inches. 

The power equipment consists of two 
sets of ordinary triple-expansion recipro- 
cating 
and a 


engines driving wing propellers 


low-pressure turbine driving a 
center propeller, as shown in the accom- 
panying illustration. In ordinary ahead 
the reciprocating engines 
haust into the turbine which can only re- 
volve in one direction, but change valves 
are also fitted so that the reciprocating 
engines can exhaust direct to the 
densers. The turbine is automatically cut 
off when going astern and can be also 
cut off when going ahead and the vessel 
manceuvered as an ordinary twin-screw 
boat. When the turbine is not running, 
each reciprocating engirie exhausts into its 


working ex- 


con- 





own condenser; and when the turbine is 
running, it exhausts into both condensers. 
The cylinder dimensions of the recipro- 
cating engines are 24%, 39 and 58 by 39 
inches, while the cylinders of the “Orari” 
and “Opawa” are 24'4, 41144 and 69 by 48 
inches. 
sure cylinders is thus I to 


The ratio of high- to low-pres- 
5.6 in the 
“Otaki” and 1 to 7.93 in her sister ships. 

Generally speaking, the “Otaki’s” tur- 
bine is of the ordinary Parsons low-pres- 
The the 
drum is 7 feet 6 inches, and the length 


sure type. diameter of rotor 
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hour by the “Orari” was 88,300 pounds, 
or 16% pounds per indicated horsepower 
per hour. The consumption of the “Otaki” 
on the Skelmorlie route was 82,000 pounds 
per hour with a speed of 15.02 knots, and 
at 14.278 knots the consumption was 69,- 
300 pounds. During one of the trials at 
a speed of 11.7 knots the coal consump- 
tion worked out to 1.387 pounds per horse- 
hour, this amount including 
fuel for all purposes. The coal used was 


power per 


Scotch and had a heating power in pounds 
of water evaporated from and at 212 de- 
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THE “OTAKI” 





RESULTS OBTAINED IN TRIAL TESTS. 





WATER CONSUMPTION. 


Per I. H. P. 

















E. oH. PF I. BP. Propulsive Total per Ver E. H. P. jof ‘“Orari™ per 
Coefficient. Hour.* per Lour. Hour.* 
Per Cent. Lb. ) Lb. 
**Otaki"’ : 3350 5SS8O 57 73,3800 | 21.9 13.7 , 
|. 3120 5360 60 SS,500 27.8 16.5 
. . se 7 san -~ | . a 
OPO ER SNM a can hem eee sean cs eae 17 20 17 


| 


Norre.—Columns marked * do not take into account the difference of 2. 11. P. in the two ships; 
these two methods of comparison should show the same gain. 





of the blades varies from 434 inches in 
the first expansion to 1233 inches in the 
last expansion. 

The “Otaki” was designed for a con- 
tinuous sea speed of 12 knots when fully 
loaded, but the contract provided for a 
trial speed of 14 knots with 5000 tons 
of dead weight on board. <A 
tests of the “Otaki” were made over the 


series of 


measured mile at Skelmorlie, on which 
the “Orari” had obtained a mean of 14.6 


knots. Under the same conditions the 


“Otaki” obtained a mean speed of over 
15 knots for a total water consumption of 
6 per cent. less than that of the “Orari.” 
The total amount of water consumed per 





grees Fahrenheit per pound of coal of 
about 14. 

The proportion of total power developed 
in the turbine of the “Otaki” was found 
to vary with the speed. At full power 
it *was about one-third, while at 
slow speed the turbine was only doing a 
small proportion of the work. At 14.6 
knots the indicated horsepower of the 
“Orari” was 5350, and the corresponding 
power of the “Otaki” was 5880. At this 
speed the electrical horsepower was 3210 
in the “Orari” and 3350 in the “Otaki,” 
the propulsive coefficients being then 60 
and 57 per cent. in the two vessels. At 
full speed the propulsive coefficient of 

° 


very 
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the “Otaki” feli to 54 per cent. 


The ac- 
companying table gives a comparison of 
trial results of the “Otaki” and “Orari” 
for a speed of 14.6 knots on the measured 
mile. 


In actual service the consumption of 
coal on the “Otaki” on the voyage from 
Liverpool to Teneriffe was 11 per cent. 
less than the méan for the sister vessels 
“Orari” and “Opawa” under similar condi 
tions. The average speed of the “Otaki’ 
from Liverpool to New Zealand and back 
was 11.09 
represent the sea speed which the vessel 
is capable of maintaining, nor is it th: 
for the 
consumption of coal per horsepower-hour. 


knots. This speed does not 


most suitable obtaining lowest 
It was, however, the speed arranged t 
suit the owner's conditions of service 
A careful comparison of the “Otaki’s” 
coal consumption with that of her sister 
ships for the round voyage shows an ap 
parent gain of 8 per cent., or about 500 
tons as a total. As enough coal is car- 
ried from Liverpool for the round trip 
some 250 tons could be spared and cargo 
carried out to this amount. The engines 
made a from Teneriffe to 
New Zealand, a distance of 11,669 knots 


as logged. 


nonstop run 
The total weight of the ma- 
chinery of the “Otaki” is about 30 tons 
more than that of her sister ship, an in- 
crease of about 3.25 per cent. But allow- 
ing for the greater efficiency of the former 
vessel the boiler power might have been 
decreased, when the weights would have 
been about the same. 

Since the paper was written the “Otaki” 
has completed another to New 
Zealand at a mean speed of 12.35 knots, 
and the anticipations as regards improved 
economy realized. <As_ the 
speed was greater than that of her sister 
under similar conditions it is 
difficult to make comparisons, but the 
gain in coal consumption in the “Otaki,” 
as compared with similar vessels, was not 


voyage 


have been 


vessels 


less than 12 to 15 per cent. 





Medical and sanitary authorities in vari- 
ous centers are introducing restrictions 
in regard to the discharge into sewers of 
the effluent from producer-gas plants. The 
constitutent in the effluent to which ex- 
ception is taken is the sulphureted hydro- 
gen, but in a report by Dr. Collingridge, 
the medical officer of health to the city 
of London, it is stated that if perman- 
ganate of potash is added to the washings 
in a settling tank, the effluent ceases to 
be of an objectionable character. Its dis- 
charge within the city area is, however, 
limited to the hours between 8 p.m. and 
8 a.m.—The Engineer-in-Charege. 





At tt am., Friday, September 24, th 
American Society of Mechanical Engi 
neers and the Pennsylvania _ Societ) 
placed memorial wreaths on the Fulton 
monument erected by the A. S. M. FE. in 
New York. 


Trinity churchyard, 





October 5, 1909. 


POWER AND THE ENGINEER. 


563 


Measuring Flow of Water by Meter and Weir 


How to Make and Use a Venturi Meter for Measuring Flow of Water in 
Pipes, the Construction of Weirs and the Theory of Flow Over a Weir 





BY 


Employment of the ordinary forms of 
valves or orifices for gaging the flow of 
water in pipe lines and closed flumes is 
frequently impracticable on account of the 
Grop in head and reduction in flow which 
results from discharging the flow through 
measuring The presence 
of such obstructions to flow is generally 


the aperture. 
chjectionable in water-service pipes and 
pipe lines used for fire protection or in 
city water-supply lines liable to be called 
upon at any time for delivery of their 
maximum capacity. Most forms of aper- 
tures are, for the same reason, unsuitable 
for measuring flow in water-power flumes 
where ordinarily the sacrifice of two or 
more feet of head for purposes of con- 














FRANKLIN 


VAN 


of the Venturi tube in this respect were 
well known to Venturi and may be found 
detailed at length in the accounts of his 
experiments made in Modena about 1791, 
though he does not appear to have sug- 
gested the use of this property for any 
practical purpose. 

The Bourdon instru- 
ment which has been used for measuring 
the 


anemometer, an 
French 
mines, is founded on the tendency of a 
Venturi form of tube to exert a sucking 


velocity of air currents in 


action through small holes bored through 
the sides of its smallest cross-section. The 
for 


passing 


becomes anemometer 
the of air 
through the narrowest part of a Venturi 


apparatus an 


measuring velocity 


Gs 


OO * 



































tinuous gaging would render their employ- 
ment prohibitive. 
An 


ajutage* 


of the Venturi 
with advantage 
and without objectionable loss of head in 
2 pipe line by employment of an aperture 
so large in its smallest size of throat as 


form 
used 


aperture in 


can be 


te cause no serious reduction of the total 
head, and the velocity of flow through 
the aperture can be based upon the ten- 
deney of the jet as it passes through the 
throat of the aperture to exert a 
tion,” 


“suc- 
or less pressure against the sides 
of the aperture. 
This side-sucking action of ajutages 
is well known, and the peculiar properties 
*See Power. Oct. 13, 1908, page 609, 


io 
-- ‘. 
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form of aperture, by determining with 
suitable form of vacuum gage, the degree 
of vacuum or “suction” exerted through 
the small holes, and establishing the re- 
lation which the degree of vacuum bears 
to the velocity of air through the main 
tube. 

The employed for 
measurement of flow in the Venturi water 
meter. In April, 1888, a United States 
patent was granted to Clemens Herchell 
on a form of water meter in which the 
properties of the Venturi adjutage are 
turned to account in measurement of flow 
of water, and since that time the Venturi 
tube method has been developed into the 
favorite practical method of 


flow through pipe lines. It 


same principle is 


metering 


consists of 


that point. 


WINKLE 


insertion in a pipe line of a tube of the 
form Venturi 
its performance as a meter is based upon 
the the wate 
against the sides of the tube as it flows 
the 


same as 2 ajutage, and 


reduction of pressure of 


through throat, or narrowest part 
of the aperture, this reduced pressure be 
ing taken as an index of the velocity at 
The size of the throat being 
known, the quantity discharged in a given 
time may readily be computed from the 
drop of pressure at the throat of the aper 
the 


established, and 


ture, once coethcient of discharge is 
to the 
drop of pressure created beyond the aper 


Lure, 


without reference 


as usually has to be taken into ac 


count when gaging of flow is performed 
by employment of other forms of aper- 
ture. \nother advantage over other 


forms of aperture lies in the fact that the 
introduction of of 


reduction of 


this form tube need 


not result in serious 


pres 
sure beyond the aperture for the purpose 
of obtaining sufficient difference of head 
upon which to base computations of flow, 
as the total head ih 


loss of 


the pipe 
line, due to the insertion of the aper- 
ture, need not exceed 10 to 15 per cent. 
of the observed head which is used as 
the index of velocity. 


Operation of this form of gaging aper- 
ture may be better understood by refer- 
cuce to Fig. 1. Suppose a water-pipe line 
iV IV, the the direction of 
the arrow J), to have a short section of its 
length from MJ, to Ms and in 
place of the removed section a Venturi 
section the 
The throat, or smallest part of the 
aperture cc is 


with flow in 


removed, 


be substituted as shown in 


iwe@ure, 
formed at the intersection 


of two hollow truncated cones united at 


their smaller ends and each of the same 


diameter at their larger ends as the 
original pipe IV Il’, but of different 
lengths; the down-stream frustrum cc 


T. 72 being drawn out to a more gradual 
taper of of the 
stream frustrum cc The aperture, 


its sides those 
ir le 
where the frustrums meet at cc, is usually 


rounded off 


abrupt changes in velocity of the water 


than up 


so as not to present any 
in its passage through the tube. 

With piezometer 
tubes G:,G: and Gs inserted, the hight to 


which water rises in these tubes will in- 


small standpipes or 


dicate the degree of pressure acting against 
the sides of the Venturi tube at points 
where the piezometers are attached. When 
the tube is filled with water under pres- 
sure, but no flow is taking place, water 
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will rise to the same level LL in all of 
the piezometers. Now, if a draft of water 
is made from the end M2, discharge will 
take place in direction of the arrow D, 
and when flow is established, it will be ac- 
companied by a reduction of pressure in 
each of the piezometers. The level in G; 
drops to some point Pi, the drop in head 
LP: being the loss of head in the pipe 
line up to the entrance of the Venturi 
tube, and the pressure in the piezometer 
tube G2 drops to a lower point P2, which 
is the hight H below P,. 

The same quantity of water that passes 
the section 7; 7; passes through the throat 
-c, and in order to do so it must be 
contracted down to a smaller stream and 
therefore must have greater velocity than 
when passing through the larger section; 
and it cannot acquire this additional veloc- 
itv unless part of the head presented at 
7,7: has been converted into velocity. 
I'rom the narrowest part cc to the dis- 
charging end, the tube is gradually en- 
larged from the size of the throat to the 
same size as the entrance end M;. There- 
fore when flow is established, the velocity 
of the water as it passes from the throat 
to the discharging end of the tube gradual- 
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ly grows less, until the original diameter 
Mz is reached, where it resumes the 
original velocity of entrance through the 
equal diameter M;. Pressure in Gs will 
not, however, rise absolutely to the orig- 
inal pressure P, because some degree of 
drop in pressure must always be experi- 
enced as loss of head, to greater or less 
extent, and with any flow taking place, 
can never be completely restored, al- 
though with comparatively slow velocities 
and favorable form and finish of aper- 
ture, restoration to the original head may 
appear to be complete. If it were so, 
contraction and reéxpansion of water 
passing from one end of the tube and 
through the contracted throat to the other 
end would be accomplished without any 
waste of energy, as by loss of heat due to 
friction, and by setting up two or three 
Venturi tubes in circuit, one delivering 
to the other, with flow once established 
the combination would present an example 
of perpetual motion. 

Neglecting losses of head due to fric- 
tion in passage of the flow from 7; 7; to 
cc, the head thus converted into addi- 
tional velocity would be H, the difference 
between the pressures P;: and P: The 
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actual velocity through the throat would 
be the velocity due to this head H plus 
the head due to the velocity of approach 
to the section 7; T:. 
Now if 
v= Velocity of approach, 
h = Head corresponding to the veloc- 
ity of approach, and 
V =Velocity at the throat of the aper- 


ture, then, as the velocity V 
corresponds to the head H + 
h, 
V=V2g(H+h), (1) 
v3 
but aah= —, 
29 


v=,|20(#+=) (2) 


V?=2¢eH +v’. (3) 
As the same quantity of water passes 
through each section of the tube in the 
same time, |!’a = wA; therefore the 
velocities ’ and wv are inversely as the 
areas of cross-sections A and a, that is 
tc say, 
A a a? 
ee tie eee Te ee ae 
Vae—vee. V9 za | : 
Substituting this value for 7 in 


(3), 


formula 





29H 2 
V2 =< Re Wy orV= . gH 5 
a- a* 
ahead < ~~ Az 
When the throat diameter is one-third 


the diameter of the entrance, then a =1/9 
of A, and the formula becomes, 


V = 1.0062 7 2 gH, 
or practically 
V = ¥ 29H. 
For high velocities, pressure in the 
piezometer P: may be reduced so much as 
to fall to the throat cc, or the reduction 
in pressure may be so great as to create 


a “suction.” In that case a vacuum-gage 


column must be employed, as shown in‘ 


Fig. 2, and the head H of Fig. 1 then 
becomes Ji + he. 

For practical purposes a mercury U-tube 
used as a differential gage is employed, 
connected as illustrated in Fig. 3. This 
permits direct reading of the value of H 
in inches of mercury column, which are 
readily converted into equivalent feet of 
vater (multiplying inches of mercury by 
1.13), or measured by a scale on which 
the divisions are properly spaced for read- 
ing feet of water. 

Experiments checked by careful tank 
measurements have been made to deter- 
mine the efficiency of discharge of Venturi 
apertures of various proportions. Tubes 
in which the throat had one-ninth the area 
of the large ends of the cones, with the 
up-stream frustrum about two of its base 
diameters in length, and down-stream 
frustrum about seven of its base diameters 
in length, have given discharges of 06 
to 08 per cent. of the discharge per the 
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formula, and apparatus of these propor- 
tions are found to entail a total loss. of 
head ‘in the pipe line of less than 12 per 
cent. of the measured head H. 

In employing this method of measuring 
flow through a pipe or closed flume, it 
is not essential that any particular di- 
mensions or proportions should be ad- 
hered to, only that for best results the 
general form and proportions of the 
Venturi ajutage should be followed in 
order not to entail undue loss of head. 
When the apparatus follows those propor- 
tions, the flow estimated by the formula 
giving velocity at the throat will be cor- 
rect to within 3 to 5 per cent., provided 
the proper coefficient of efficiency has 
been employed. With good mechanical 
construction and finish of surfaces the 
actual checked by tank measure- 
ments, has been known to be 98 per cent. 
of the amount computed by the formula, 
and for very ordinary surfaces in iron and 
masonry conduits falls as low as 95 per 
cent. But in any instance where radical 
departure is made from proportions of 
the Venturi ajutage or results are re- 
quired within less than 5 per cent. of 
truth, the percentage which the actual 


flow, 
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FIG. 4 


discharge is of the estimated discharge 
should be determined by actual test, with 
vaiues of H coming near to those ol- 
tained in the use of the apparatus. 

For measuring the flow in pipes of larze 
size the conical portions of the Venturi 
tubes are built up of a number of sec- 
tions of length composed of a number of 
flanged frustrums of bolted 
gether, Fig. 2. In most important meters, 
the throat section is made of brouze metal, 


cones to- 


or has a bronze lining to guard against 
change of diameter from corresion, and 
has a surrounding vacuum chamber, 23 
indicated iff Fig. 2, the vacuum chamber 
being connected .to the throat by four or, 
more small holes equally spaced arovnd 
the aperture, each hole being drilled with 
care so as to make the passages at rieht 
angles to the axis of the main tube. Care 
is also taken that no burs or irregularity 
ef corners are left at the intersection of 
these holes with the inner surface of the 
throat, which would tend to create im- 
perfect asperation. Piezometer readins 
of pressure at the throat are obtained by 
connecting a piezometer or suitable form 
cof vacuum gage to the top of the vacuum 


chamber. For most accurate work we 
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interior of the tube is finished smooth 
from end to end and coefficients of dis- 
charge are determined by careful tank 
nicasurement, when the tube is discharg- 
ing under conditions of heads and veloc- 
ities for which it is intended to be em- 
ployed. But very reliable results can be 
cbtained where the throat only is meas- 
ured with care, and it has been con- 
structed with smooth finish of surface. 
Venturi ajutages are generally supposed 
to be circular in cross-section but any 
contracted form of tube can be employed 
in the same manner for measuring flow, 
provided, contraction and reénlargement 
are gradual. Square-sectioned tubes have 
been used with success in large sizes for 
measuring discharges of water used for 
power and irrigating purposes, coefficients 
of discharge having been determined by 
gaging their flow over weirs, etc. 
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Before passing the subject of gaging 
flow by this method, a description of con- 
struction and application of a simple form 
of measuring tube may be of interest. 
In Fig. 5 suppose A B to be a service pipe 
2 inches in diameter in which it is de- 
sired to measure the flow of water in the 
direction of the arrow D. Insert 
tween flanges Fi and F: a section of soft 
brass or copper pipe about 2 feet long, 
previously flattened down in a vise to 
form a throat by pressing the sides to- 


be- 


gcther between two pieces of wood of the 
shape WIV. The forms II’ IV should be 
rounded, as shown in the figure, so as to 
prevent the formation of too 
notch, and should be beveled steeper on 
one side than the other so as to form 
a more abrupt contraction of the tube on 
the inlet side of the throat. Flattening 
down of the pipe should be done at a safe 


sharp a 























FIG. 


lor metering the discharge of pipe lines 
the Venturi meters employed are generally 
provided with elaborate forms of record- 
ing pressure gages for recording the dif- 
ferential pressure obtained at the throat 
and for interpreting the discharge in ac- 
cordance with the predetermined value of 
the coefficient of discharge.* The throat 
diameters employed range from two- 
thirds down to one-fourth the diameter of 
pipe lines in which they are employed, the 
larger proportion being employed for pipe 
lines of high velocities and the smaller 
for pipe lines which have such slow veloc- 
ity of flow that it becomes necessary to 
increase greatly the velocity at the throat 
ot the meter order to obtain suffi- 
ciently great reduction of pressure for 
reliable readings on which to base velocity 
through the throat. 


in 


*See Power, August 3, 1909, page 207. 
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the inlet end, not 
to spoil the shape of the end /*; for proper 
threading to receive the flange coupling 
at that end. To be safe in that particular, 
it will be best to insert a very short 
wooden plug in the end of the pipe before 
forming the threat in this manner. 

After flattening down the pipe it will 
look like the plan view, that is, will be 
broadened out well brought to- 
gether at the throat, with a cross-section 
like 7 in the figure. It is immaterial for 
the purpose what the shape of throat may 
be, so long as it is fairly symmetrical 
on opposite sides of the center line of 
the pipe, and the throat is formed by 
easy bends of the interior surface 
ual contraction to the smallest 
aperture and reéxpansion to the full size 
of the pipe. For most purposes a throat 
aperture having an area of about one- 
sixth the area of the pipe will be found 


Cictanece from so as 


as as 


in grad- 
size of 
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to give good results. For that proportion 
the pipe would need to be flattened down 
to a section about 3/16 inch across its 
narrow inside diameter, spreading out to 
about 3 inches wide inside. By boring 
a 3/16-inch hole in the top of the throat, 
a gage nipple may be soldered in place 
for receiving a pressure gage. This hole 
should be cleaned off sharp and square 
with the inside of the throat. 
of the throat should 


calibrated. 


The area 
then carefully 
This can be done by making 
caliper measurements of the outside and 
making due allowance for the thickness of 
the tube at the throat, as shown by the 
thickness of the side before soldering on 
The rate of flow for 
several different gage readings should be 
asccrtained by drawing water for a stated 
period into a barrel or tank and comput- 
ing the quantity in cubic feet, preferably 
by ascertaining the weight of water so 
caught. The flow for any difference of 
reading of the gages G: and Gz can: be 
calibrated without going into any cal- 
culation of velocity of flow through the 
throat, thus employing the aperture in the 
same manner as any other form of aper- 
ture could be employed for gaging flow, 


be 


the gage nipple. 


but with, the advantage of much greater 
range of capacity and less reduction of 


pipe line pressure. If, however, it is 
desired to employ the aperture for 
ineasurement of velocities through the 


throat, then three or four calibrations of 
discharge should be made for different 
values of H (the difference between the 
pressures at Gi and G:) should be made 
and the per cent. which the actual flow 
is of the theoretical flow per formula 
for velocity through the throat should be 
determined. With this coefficient once 
established, a scale of velocities and rates 
of discharge may be computed by the 
formula and may be kept in readiness for 
any observed reduction of pressure on 
the aperture. 

The author has successfully applied the 
foregoing general of making 
aperture measurements of flow of water 
and in determination of the rate of flow 
of steam, air and other gases throuch pipe 


methods 


In all cases 
of importance it is highly advisable that 
the particular apparatus emploved 
should calibrated conditions 
which are as nearly as possible identical 
with those which obtain in gaging the flow 
which is to be measured. 


lines supplying tenants, ete. 


So 


be under 


WerrR MEASUREMENTS 

For gaging the flow of water in small 
streams and open conduits, the 
known as weir measurement is a 
among engineers, because of its 


method 
favorite 
conven- 
jence and the greater certainty of obtaining 
conditions compatible with well established 
theories and experiments. Any kind of 
dam to check or raise the level of the 
surface of a stream is called a weir, but 
considered as an instrument for measur- 
ing flow it is usually understood to con- 
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sist of a dam having its back or up-stream 
side A B, Fig. 6, in the form of a vertical 
plane at right angles to D, the direction 
of tlow, and to be provided with a sharp 
crest A, usually horizontal, and formed of 
a thin metallic sharpened by 
beveling the down-stream that 
the weir will 
clear all but the inner edge 1. The head 
on the weir is understood to be the hight 
H measured vertically from the crest 4 
to the surface of the water 6 to Io feet 
up stream the weir, or beyond a 


plate or 
side, so 


the water in passing over 


from 
point where the surface forms a falling 
curve as it approaches the crest of the 
weir. The crest may be formed of wood 
or other material, beveled on the down- 
stream side to an angle of 30 to 60 de- 
erees, but should’ not be rounded or other- 
wise shaped so as to form a lip which 
will the the 
upper surface of the weir, as such forms 
of crest have the effect of increasing the 


cause water to adhere to 


discharge an indefinite amount. 
With a weir, like 4 4, Fig. 7, which ex- 
tends clear across the channel of approach, 


—~-——— 
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sides of the stream 
flowing over the weir takes place at the 
ends 4 A. Such a weir is called a weir 
without end contraction, the stream flow- 
ing over and beyond the weir the full 
breadth of the channel, as shown in Fig. 8. 

When, as in Fig. 9, the ends 4 C are 
any distance, as C :, from the sides of the 
channel, then contraction of the 
flowing over the weir takes place at the 
ends of the weir, as shown at C in the 
plan view, Fig. 10. This kind of weir is 
called a weir with end contractions, and 


no contraction of the 


stream 


for the same head of water and length of 
weir the discharge is less than over a 
weir without end contraction. 

Diminution of flow due to end contrac- 
tion with the but di- 
minishes with increased length L of the 
weir up to a point where the length is 
about ten times the head H, when the ef- 
fect of end contraction is practically nil; 
but decreasing the length of the weir in 
this proportion to the head H, causes 
end contraction to diminish the flow very 
rapidly. A weir is said to have 
plete end contraction when the end con- 


increases head, 


com- 
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traction is practically as great as it can 
be made by increasing the distance C E. 
This is believed to be true when CE is 
made equal to the head H, Fig. 6. Care- 
ful experiments have shown that complete 
end contraction the discharge 
about 6 per cent. when the length of weir 
L is less than four times the head H. The 
employment of a weir without end contrac- 
tion is therefore always to be preferred 
where the head H is less than ten times the 
length of the weir, in order to eliminate 
the uncertain effect which end contractions 
When 
tractions are unavoidable in construction 
of a weir and it is the purpose to make 
due allowance for their presence, then the 
ends of the weir should be sharp verti- 
cal edges like 4C, Fig. 9, and beveled 


reduces 


have on the discharge. end con- 
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to standard weirs with complete contrac- 
tion, the vertical up-stream side of the 
weir should extend above the bottom B 
at least twice the amount of head H, and 
there should be free access of air at the 
ends of the weir to prevent formation of 
any degree of vacuum in the space S, 
Fig. 6, for it has a strong tendency to 
suppress natural contraction of the under 
side of the stream. The presence of vac- 
uum is usually revealed by an appearance 
of unsteadiness of flow and the occasional 
passage of ripples lengthwise of the crest 
of the weir. The hight of backwater level 
the down-stream side of the 


J on weir 


is quite immaterial, so long as it does not 
boil or back up into the space S a suffi- 
cient hight to interfere with complete con- 
Backwater, like any other cause 


traction. 














































on the down-stream side in the same man- 
ner as the crest -f 4. The object of sharp 
edges is to create no uncertain degree 
of contraction either at 
stream or in its 


the sides of the 
upward curvature in 
passing over the weir, and that flow may 
take place nearly as possible as though 
AB, Fig. 6, were the vertical side of a 
deep reservoir and flow took place into 
the air, with natural upward curvature 
of the bottom of the stream in passing 
beyond the crest 4. This latter condition 
would not exist, however, were the bot- 
tom filled up against the side 4B, Fig. 
6, to within a short distance of the crest 
A; nor with any present on 
the down-stream side of the weir tending 
to suppress natural contraction at the 
crest by drawing the stream downward in 
its passage over the crest of the weir. 
For employment of formulas applicable 


conditions 
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tending to suppression of natural contrac- 
tion at the crest, increases the flow an un- 
certain amount. 

Observing these general conditions, the 
formulas and coefficients for flow over 
standard weirs may be applied with suffi- 
cient accuracy for most practical purposes. 
The place selected for a measuring weir 
should be at a point in the stream where 
the approaching channel is straight and 
its cross-section is regular and deep as 
possible in proportion to the head H, 
so as to avoid presentation to the weir 
of irregular currents of water. Flattening 
of the curvature of the surface of water 
passing over the weir is an indication that 
suppression of contraction is taking place 
from one of 


the causes mentioned, or 


that the head H is too small to be de- 
pended on for a lively spouting of the 
The remedy is to 


stream over the crest. 
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increase H by shortening the 
the weir. 


length of 


WEIR 

The fundamental formulas for flow 
over weirs are based upon the theory of 
spouting velocity of a liquid, viz., that 
each particle is projected forward with 
the same velocity as it would acquire in 
falling from a hight equal to the head of 
water acting on the particle. 

Supposing 7 A B, Fig. 11, to represent 
the vertical side of a reservoir, kept filled 
to the level F F, which is at the hight H 
above the point A in the side of the res- 
ervoir, the liquid down through the depth 
H being made up of horizontal filaments 
which are temporarily held from flowing 
horizontally by the presence of the side 
T A. Upon suddenly removing this por- 
tion of the each of the filaments 
pr, pe, Ps, ete., will be urged forward ac- 
cording to its depth /z, hs, iu, etc., and this 
action will continue after flow 
lished the side of the 
Neglecting. resistance of the atmosphere, 
friction against the sides of the opening 
and the tendency to fall in a cascade, the 
filaments would move across the crest A 
of the opening in parallel straight lines, 
each with the same velocity as a body 
falling from a_ hight 
equal to the depth of submergence of the 
filament. 

Representing the velocities of successive 
filaments by horizontal 
Tn Ua Vs, ete, the curve OccC joining 


ls OB, U4, 


THEORY OF FLow OVER A 


side, 


is estab- 


over reservoir. 


would acquire in 


straight lines 
their extremities will be a parabola, be- 
cause 

4 agh;, = 2gh,, = Yagh,, 
the velocities being proportional to the 
square roots of their respective depths. 
Calling the total depth, or head, OH = 
H,and AC = Y2 gH, the total theoreti- 
cal discharge in cubic feet per second for 
one foot length of weir will be that repre- 
sented by the area of the parabola O 4 C, 
and this is: 


230A x AC=2H X ¥ 2gGH, 


or dividing this area by the hight H, the 
average velocity will be, 


2H x YW 2gH 
| Sel Med he / " 
H =%5 2gH. 


The hight of the whole escaping sheet 
of water being H, and its breadth = L, 
the length of the weir, the cross-sectional 
area of the stream is L & H, and this 
multiplied by the average velocity, gives 
the theoretical quantity QO, flowing in 
cubic feet per second, viz., 
O=LXHX32HY2gH. 


Taking g = 





32.2 from under the radical 
sign and reducing, the equation for theo- 
retical discharge becomes: 


O=5.35X Lx YH’, 
This theoretical quantity is never real- 
ized in practice with a sharp crested weir 
in full contraction, because the filaments, 
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as they approach the weir begin to fall 
in curved paths EOC, Fig. 6, and it is 
necessary to estimate the head H further 
up stream, as from a point & rather than 
at a point like O immediately over the 
weir, in or-vler to take account the 
kead H which produces velocity in all 
filaments approaching the weir. The 
stream is not only retarded by impinge- 
ment against the weir, but the velocity of 
filaments approaching the weir at a lower 


into 


level than the crest are projected upward 
and conspire against the direct passage 
out of the upper layers forming the up- 
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ward contraction SS. In this connection 
it may be observed that the average 


velocity of the thinnest part of the stream 
MN, Fig. 6, after passing the weir (which 
corresponds to the wiena contracta issuing 
from orifices in thin plate) is very nearly 
equal to the theoretical velocity. 

Numerous experiments have been made 


on large and small weirs for the purpose 
cf comparing the actual discharge with 
that obtained by the formula for theo- 
retical discharge. lor sharp-crested weirs 
of usual proportions, giving full contrac- 
tion on the crest of the weirs, but without 
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end contractions, James B. Francis, by a 
series of experiments made at Holyoke, 
Mass., in 1852, determined that the quan- 
tity 5.35 in the foregoing formula should 
be reduced to about 6214 per cent. of that 
quantity, making the equation for actual 
flow: 
O0=3.33xX LX YH 

for the number of cubic feet per second, 
flowing over sharp-crested weirs having 
a length equal to three, or more, times H, 
and without any end contraction, in this 
the experiments of 
many other hydraulicians of note in this 
country and Europe. 


respect confirming 


Francis’ experiments were among the 
most elaborately published series of tests 
of the flow over weirs made to that time, 
and as the results announced by him were 
confirmatory of those obtained by lead- 
ing authorities, the above equation has 
come to be regarded as the standard one 
for computing the flow over sharp-crested 
weirs without The 


‘rancis experiments were made on weirs 


end contraction. 
about 10 feet long under heads ranging 
from 7 to 19 inches, with excellent facili- 
ties for determining tank 
of the the 
caught in lock chambers whose capacities 


measurements 
flow over weirs, which was 
were carefully gaged and due allowance 
made for leakage. The experiments are 
mainly valuable, however, in determining 
the effect of end contraction with different 
proportions of lengths of weir to the 
head H, a point on which able hydraulic- 
ians had previously disagreed on account 
for 


of less favorable 


opportunities ex- 
perimenting. Letting n the number of 
end contractions, the Francis formula 


for quantity of water discharged in cubic 
feet per second is: 


O = 3.33 X (x —nit) x YW HS, 
oO 


lf H is 
(i.e. H 


made one-tenth L, 


1/10 LL.) the formula becomes: 


O = 3.33 X (z —n = ) x W HH, 


so_ that 
quantity of flow would be 


equal to 


the 
reduced only 


with wn two contractions 


2 per cent. Therefore, for all practical 
purposes, when the length of weir L is 
over ten the head //, the effect 


of end contraction can be neglected. 


times 


Proper ALLOWANCE FOR TTEAD 
As previously stated, it is customary 
to measure the head H at a distance 6 to 
8 feet up stream above the weir, in order 
the elevation of the surface of 
water approaching the weir at a_ point 
where there is no material drop in the sur- 


to have 


face. When there is velocity of approach 
toward the point where // is measured, 
this must be taken into account 
ductive of a greater effective head than H 
in creating velocity over the weir. Veloc- 
ity of approach to the point /, Fig. 6, is 
readily measured with surface floats or 
wooden rods having loaded ends by ob- 


as pro- 
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serving the distance passed over by the 
floats in a given time. Converting this 
velocity into feet per second, the head 
corresponding to this velocity of approach 
may be found either from a table of 
velocities of falling bodies or from’ the 
usual formula, 


Vv 


v 
2g 

In Fig. 11, indicating this additional head 
by the distance h, it will be that 
the total head now acting to produce flow 
consists of H + h, although the depth of 
filaments passing over the weir remains // 


h= 


seen 


as before. 

In demonstrating the theorem with the 
head H, Fig. 11, it assumed that 
the water in the reservoir was at rest; 
an analogous theorem can, however, be 
established with reference to the head 
H + h. The original velocities vw, v2, vs, 
etc., of filaments from O down to A are 
now extended to the parabola Q G D, and 
the total flow in cubic feet per second for 
one foot length of weir is represented by 
the area O A D G. This area is the differ- 
ence between areas of the parabolic sec- 
tions O A D and O O G, in which QO = 
a: OG = W 2qGh; OA =H + kh, and 
AD=YH29(H+h). When there is ve- 
locity of approach corresponding to the 
head hh, the theoretical flow per second 
for one foot length of weir therefore be- 
comes: 


a(H+h) YW 2g(H+h)—3hY 2gh= 


5:35 V (H+h)*—h* 
and for L feet length of weir the theo- 
retical flow in cubic feet per second is, 
O=535LY(H+h)*—h-, 
and the actual discharge in cubic feet per 
second with velocity of approach due the 
head / becomes for 60 per cent. efficiency, 


0=3.33LY(H +h) — hs. 

This formula has been substantiated by 
Weisbach and other eminent mathemati- 
cians and hydraulicians. It has, however, 
been questioned in cases where there were 
high velocities of approach, in which cases 
the observed velocity of approach has in 
every probability been erroneous and more 
at fault than the formula. The place for 
a weir should be selected where velocity 
of approach is little as possible, for under 
the favorable circumstances it is 
diffcult to obtain the velocity with ac- 
curacy, especially where a stream is nar- 
row and irregular. It is to be observed 
that the result is effected by the propor- 
tion which the velocity of approach bears 
to H after being incorporated in the for- 
mula, and not according to its absolute 
amount. If the observed velocity, when 
incorporated in the formula, appears to 
effect the result more than about 3 per 
cent., the value of measurements made by 
weir is very doubtful. Under ordinary 
circumstances the velocity of approach, 
when converted into head hf for use in the 
formula, will be found to have so small 


was 





most 
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an effect that it may be neglected, but 
when the velocity of approach is so great 
as to effect results more than 3 per cent., 
as above, employment of the weir as a 
superiorly accurate instrument for meas- 
urement of flow is open to serious criti- 
cism. 

The arrangement and proportions of 
measuring weirs placed in open rec- 
tengular flumes of iron, wood or masonry 
should be carefully scrutinized to see that 
they comply with conditions required for 
a standard sharp-crested weir before plac- 
ing dependence upon the standard weir 
formulas, as conveniences which are 
availed of for their installation are very 
liable to result in broad deviations from 
standard conditions. It is not sufficient, 
for instance, to apply the standard weir 
formulas to ordinary gate openings or 
passages through bulkheads without set- 
ting up a weir board or plank so as to 
present a clear vertical up-stream face 
not less than twice the hight of head act- 
ing on the weir, and to further secure 
full contraction of the stream at the crest, 
discharge over the weir should have a 
clear drop of at least one-half the amount 
of head acting on the weir. To reduce 
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For temporary use, a good weir board 
can be made of 2-inch plank, beveled on 
the back so as to leave about 3/16 inch 
breadth at the edge, or the crest may be 
formed of wood, shod with 1g- to 14-inch 
plate iron, as shown at A, Fig. 6. Under 
any circumstances the construction should 
be made firm, stiff and strong, so that 
there will be no tremor or vibraticn and 
no change in its dimensions during use. 
Every precaution should, of course, be 
taken to make the weir tight as possible, 
for estimates of leakage as a rule are 
very imperfect. With ordinary good work- 
manship at joints, leakage can be reduced 
to a minimum by the use of clay, bran or 
short stable manure. The degree of tight- 
ness of the construction should occasion- 
ally be observed with the forebay filled 
to the level of the weir and the backwater 
drawn down. 





Measuring the Losses in a Steam 


Turbine 


Professor Rateau, inventor of the tur- 
bine which bears his name, recently pre- 
sented to the Association Technique Mari- 
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leakage under and around the weir, it is 
always advisable to dam up the discharge 
below the weir, so as to raise the level 
of the backwater high.as possible without 
interfering with the contraction S, Fig. 6. 
When the down-stream ends of the weir 
extend from side to side of the channel, 
contraction over the weir is lable to be 
destroyed by formation of vac .um on the 
down-stream side of the weir. This is the 
more likely to eccur with hig  »ackwater 
on the weir, and should be gua: ded against 
by making special provision for admission 
of air under the dicharging sheet of water, 
either at the ends of the discharging arch 
or in some such manner as leading an air 
pipe back from the receiving bay to the 
down-stream side of the weir. 











I 


time, a paper entitled “Mode de Calcul 
Turbines a Vapeur,” in which he 
gives the results of experiments made to 
determine the internal losses of turbines 
and describes the experiments by which 
those determined. He had 
the subject some 
fifteen years ago, but these experiments 
lacked precision and were taken up again 
a few years ago with perfected apparatus 
at the shops of La Brosse et Fouché, at 
Nantes, for the purpose of calculating 
with the utmost possible precisisn the tur- 
bine for the torpedo destroyer “Voltigeur.” 

The apparatus used for the purpose 
is shown in Fig. 1, where A is a sec- 
tion of guide vanes guiding the steam 
upon the section B of the vanes to be 


des 


losses were 


experimented upon 
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tested. The section B is so mounted as to 
transmit to one end of a scale beam the 
thrust which it receives from the steam 
directed upon it by the guide vanes A. 
The pressure of steam in the chamber E 
is regulated by the valve C. The thrust 
upon the blades is measured by counter- 


0.8 
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at H in the detached sketch of Fig. 1. 
This resulted in a diminution of the thrust 
and the ratio between the thrust obtained 
in the first and second series of experi- 
ments is taken as expressing the efficiency 
of the blade tested. 


The losses thus measured are due in 
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Uancing it with weights in the opposite 
‘ale pan G. 

Another series of experiments was then 
ade by interposing another section of 
lades identical with those used in the 
former test between the guide vanes and 
e vanes attached to the scale, as shown 


part to the minute irregularities of the 
walls of the blades, to their greater or 
less thickness, to the form and to the 
transverse dimensions of the passages, 
but principally tu the shock at the en- 
trance of the buckets. In the case of 
impact turbines the effect of these losses 
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is to reduce the relative velocity of the 
fluid in the blades always in the same 
proportion approximately, whatever the 
initial velocity of the steam, and what- 
ever the relative velocity of the blades. 

The curves given in Fig. 
ciency of the blades, the respective sec- 
tions of which are given at the left, as 
determined by this method. As will be 
seen, the efficiency varies between 65 and 
80 per cent.; for the same blade it is 
fairly constant, although there is a uni- 


2 show the effi- 


versal tendency to increase with the pres- 
sure; that is to say with the velocity of 
flow through the vane passages. 

In certain publications it has been sup- 
posed that the loss of velocity in a bucket 
acting by impact does net exceed 10 to 


15 per cent. Professor Rateau’s experi- 


-ments show that this proposition does not 


conform to the facts, and he meintains 
that the loss amounts generally to 20 or 
25 per cent. With blades very care- 
fully designed, well polished and having 
the entrance edges very sharp, these losses 
may be reduced to 15 per cent., but this 
will be exceptional and one cannot count 
upon this value to maintain itself after 
some use, because the steam, and especial- 
ly the particles of water which it en- 
trains if not superheated, or which follow 
upon the expansion of the steam, roughen 
the surfaces of the blades and reduce the 
sharpness of their edges. 





Monthly Meeting of the A. S. M. E 


The first 
American 


monthly meeting of the 
of Mechanical Engi- 
neers for 1909-10 will be held in the En- 
gineering Societies building, New York, 
on Tuesday evening, October 12, at 8 
o'clock. A paper will be presented by 
Prof. R. C. Carpenter, of Cornell Uni- 
versity, upon the “High-Pressure Pump- 
ing System of New York City.” There 
are two pumping stations comprised in 
this system which receive power trans- 


Society 


mitted electrically from several of the 
electric-generating plants of the city. 
There are five pumping units in each 


Station consisting of 5-stage centrifugal 
pumps driven by induction motors. Each 
pump has a capacity of 3000 gallons per 
minute and delivers against a pressure 
of 300 pounds per square inch 
mains. 


in the 

The first high-pressure pumping sys- 
tem for fire protection was one with 
steam-driven pumps completed at Detroit 
in 1888. Besides the New York system 
there have recently been completed, or 
are under construction, similar plants at 
Philadelphia, Brooklyn, 
more, 

It is expected that the discussion fol- 
lewing the paper will not only bring 
out information upon these systems but 
will also lead to a general presentation 
of the subject of centrifugal 


3oston and Balti- 


pumps. 
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The-Electrical Transformer 


A Practical Explanation of the Essential Features and Different Types; 
What They Are Used for, Their Capacity for Work, How Cooled 
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The transformer is an apparatus for 
changing alternating current of one volt- 
age into alternating current of a differ- 
ent voltage. It consists essentially of a 
pair of electrical called the 


“primary” and “secondary” windings, and 


windings 


a closed magnetic circuit interlinked with 
these two windings. This magnetic cir- 
cuit is formed by what is known as the 
of the transformer. The primary 
and secondary windings are so placed that 
the mutual induction between them is as 


eo 
core 


great as possible under practical condi- 
tions. Upon applying an alternating 
electromotive force to the primary wind- 
ing, an alternating magnetic flux is set up 
in the iron core which induces an electro- 
motive force in the secondary winding in 
direct proportion to the number of con- 
volutions of wire in the secondary wind- 
ing. From this it will evident that 
the primary winding is that one to which 
the supply current is applied, and the 
secondary is the winding in which electro- 


be 


motive force is generated by the mag- 
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DIAGRAM OF SIMPLE TRANSFORMER 
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at no load would be too volts. A trans- 
former of this kind, delivering a lower 
voltage than it receives, is called a “step- 
down” The 
versible, however, and transformers which 
deliver a higher voltage than they receive 
Such 


transformer. process is re- 



























































are called “step-up” transformers. 
transformers are used for special pur- 
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FIG, 2. CORE-TYPE TRANSFORMER 
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of a core-type transformer. The entir: 
core is built up of laminated iron or steel 





and on each of the “legs” are a primar 





coil and a secondary coil. The two prima: 
coils constitute the primary winding, and 
the two secondary coils the seeonda: 
winding. 








Figs. 3 and 4 show a side view and 
cross-sectional view, respectively, of 
shell-type transformer. The main 
laminations are punched in the shape of « 
ietter E, as shown by the dotted lines. 
lig. 3, the top, bottom and center of th 
letter being the arms a, b The 
main laminations are laid in place, first 
from one side and then from the othe: 
side, and the spaces between the arms ar 
filled with short pieces, so that when com 
pleted a 
formed. 
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netism set up by the current in the 
primary winding. 
An clementary diagram of a_ simple 


transformer is shown in Fig. 1, in which 
C represents the iron core around which 
the primary and are 
wound. There are various types of trans- 
former, but they all comprise the essential 
parts of a primary and a secondary wind- 
ing with a laminated iron or steel core. 


secondary coils 


RATIO OF TRANSFORMATION 

The greater voltage divided by the 
smaller voltage at no load is called the 
ratio of transformation and is equal to 
the number of convolutions in the high- 
tension winding divided by the number 
in the low-tension winding. For example, 
a transformer with 500 turns of wire in 
its primary winding and 50 turns in its 
secondary winding would have a_ trans- 
formation ratio of 10 to 1, and if it were 
supplied with primary current at 1000 
volts, the secondary electromotive force 
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FIG. 3. SIDE VIEW OF SHELL-TYPE TRANS- 
FORMER WITH COILS SHOWN IN 
SECTION 


poses; the ordinary apparatus used _ be- 
tween local primary street mains and the 
consumers’, or secondary, circuits is of 
the “step-down” class. 

Transformers differ somewhat in con- 
struction, and are divided essentially into 
two types: the “core” type and the “shell” 
type. Fig. 2 shows a cross-sectional view 











Power, NY. 
FIG. 4. CROSS-SECTION OF SHELL-TYPE 
TRANSFORMER 






Transformers used on distribution sys 
tems are generally made with subdivided 






secondary windings, and are provided with 
suitable terminal blocks for 
the sections in series or multiple so that 





connecting 





either of two secondary voltages may Ix 
obtained. In large shell-type transformers 
for high-voltage work both the primar) 
and_ the 
divided into several sections to  facilitat: 
for better in 
By means of this construction 
potential 
portion of 






secondary windings are sub 






construction, and to allow 





sulation. 
the 
convolutions 
winding is 





hetween the 


either 


difference in 
of any 
reduced to a comparative! 






small value. 






Capacity For WorKk 





Transformers for heavy duty, such as 
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used in generating and substations, 
ire special construction, and 
us for keeping the windings and lam- 
ions within a_ safe 


some 


temperature, as 
of the necessary requirements of any 
e of apparatus is that it must he 
ible of operating for certain periods 

















3 5. OIL-INSULATED SELF-COOLING TRANS- 


FORMER 
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FIG. 0. LONGITUDINAL SECTION OF AIR-BLAST 

TRANSFORMER 
of time at its full load, and in some cases 
Overload, without undue heating. In a 
transformer the capacity for work in- 
creases directly as the volume of ma- 
ter if the densities and proportions 
re in constant. The volume, however, 
in 


ses as the cube of any one of the 
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dimensions; therefore, it is evident that 


the capacity for 
than the 


faster 
Since the 


work increases 


radiating surface. 
losses are also in proportion to the vol- 
ume, the designer soon reaches a_ point 
where it is necessary to provide special 
means for ventilation or radiation in order 
that the transformer may run without un- 
due temperature rise. 

Self-cooling transformers are those 
which require no artificial means for dis- 
sipating the heat developed during opera- 
tion. These can be divided into two 
ventilated or 


oil-cooled. The 
natural-draft transformer is one in which 


classes: the natural-draft, 


and the ventilated or 
the air is the direct means of carrying 
off the heat, it being designed. so that 
currents ‘of air readily pass through the 
transformer. Such transformers are not 
well adapted for outdoor installations, as 
they require extra housings in order to 
prevent water or moisture getting inside 
the cases. 

















FIG. 7. AIR-BLAST TRANSFORMER 


Ouil-cooled 


which the coils and core are immersed in 


transformers are those in 
oil, the oil acting as a medium for con- 
ducting the heat from the coils to the 
surrounding case or tank. In addition to 
acting as a heat-conducting medium the 
oil serves to preserve the insulation from 
oxidation, increase the breakdown re- 
sistance of the insulation, and tends to 
“heal” the insulation in case of a puncture. 
The use of oil in a transformer results 
in a more rapid conduction of heat be- 
tween the transformer proper and _ its 
tank, and the lowering of the 
temperature prolongs the life of the trans- 


former. 


case or 


The cooling may be further in- 
making the 
vertical 


creased by 
with 
largely increase the radiating surface, as 


containing case 


deep corrugations which 


shown in Fig. 5. Such transformers are 
used up to about 500 kilowatts capacity. 


AIR-BLAST COOLING 


Air-blast transformers are generally 


Jt 
MSI 
_ 


of the shell type. As the name indicates, 
the method of cooling is by a forced blast 
blower 


of air from a fan. One fan or 


generally supplies a number of trans 
formers in the same station, the trans- 
formers being placed above an air cham 
ber in which the blower maintains a pres 
sure slightly above that of the surround 
ing air. The blower may deliver air di 


rectly into this chamber, or, if more 
convenient, it may be located at a distance 
from the transformers, delivering through 
a conduit to the air chamber. The core 
and windings are separately cooled. The 
air for cooling the windings passes up 
through the transformer between the coils 
which are held apart by 


spacing strips, 
and discharges through the top of the 
case. This opening is provided with a 
damper for regulating the amount of air 
passing through the coils. The air for 
cooling the core passes from the lowe1 
housing through ventilating ducts spaced 
at frequent intervals in the core. The 
direction of the air currents is indicated 
by the arrows in sectional view shown in 
ig. 6. An exterior view of an air-blast 
transformer is shown in Fig. 7. 

Oil-insulated, water-cooled transformers 
are built in’ the 


largest sizes for the 


highest voltage that can be maintained 
successfully on modern transmission lines 
In this type of transformer cooling is ac 
complished by cooled oil passing through 
ducts between the coils and the core. The 
oil is cooled by passing water of a com 
xaratively low temperature through pipes 

















FIG. 8. INTERIOR OF OIL-INSULATED WATER 


COOLED TRANSFORMER 


immersed in the oil. In order to guard 
against leakage and condensation of mois 
ture on their surface, the cooling pipes 
are made without any seam or joint 
within the tank and they are kept wholly 
below the upper surface of the oil. The 


complete core and windings of a trans 
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former of this type are shown in Fig. 8; 
they are inclosed by a heavy boiler-iron 
case as shown in Fig. 9. The valve near 
the bottom of the case is for regulating 
the flow of water. 


TRANSFORMER OIL 


Transformer oil should be free from 
any conducting material and should be 
sufficiently thin to circulate rapidly when 
subjected to differences of temperature 
at different places, and its igniting tem- 
perature should be very high. Although 


numerous kinds of oil have been tried in 
transformers, 


mineral oil is now used 


r to 


a i ‘e 
“ ee 








FIG. 9. OIL-INSULATED WATER-COOLED 
TRANSFORMER 


almost exclusively. It is obtained by frac- 
tional distillation of petroleum unmixed 
with any other without 
subsequent chemical treatment. A good 
gerade of transformer oil should show very 
little evaporation at 100 degrees Centi- 
gerade, and it should not give off gases 
so as to produce an explosive mixture 
with the surrounding air at a temperature 
below 180 degrees Centigrade. 


substance, and 





Recently the fireman of the Waring Hat 
Factory Company, Yonkers, N. Y., was 
instantly killed by the bursting of a 
steam pipe. 


POWER AND THE ENGINEER. 
The Conservation Controversy 


By Herman B. WALKER 


If the United States were wholly de- 
pendent upon steam for power, and upon 
coal to generate that power, the fuel and 
power problem would be an increasingly 
difficult one. Fortunately, however, the 
dawn of the electrical age has made avail- 
But 
while the supply of water power depends 
only upon the rainfall, and is practically 
perpetual,- the stock of water—the avail- 
able horsepower—is as limited as 
coal deposits. The rainfall on the land 
in the United States averages 200,000,- 
000,000,000 cubic feet per annum, or about 
the volume of Mississippi rivers. 
About half of this rainfall is evaporated; 
a_ third the through the 
rivers and other streams; the remaining 
sixth is or absorbed. The 
third which runs into the sea, the volume 
of a little more than three Mississippis 
distributed throughout the country, fur- 
nishes the water-power potentialities of 
the future. 

The hydrographic branch of the Geo- 
logical Survey estimates that the amount 
of water power now available at a cost 
comparable with the present cost of steam 
power is 37,000,000 horsepower, while the 
water power which may at some time be 
developed, in addition, measures up to 
150,000,000 The 37,000,000 
horsepower classed as now available ex- 





able another element—water power. 


the 


ten 


runs into sea 


consumed 


horsepower. 


ceeds the entire mechanical power now in 
use, and, properly developed and applied, 


would operate every mill and _ factory, 
propel every. street car and_ light 
every settlement in the country. Its 


nominal value is computed at $20 per 
horsepower-year; the price at which it is 
now sold ranges up to $100 and $150 per 
horsepower-year. 

There is over Government 
dams today, unutilized, enough water to 
produce 1,490,000 horsepower of electric- 
ity, according to the chief engineer of the 
Census Office, while the same authority 
places the amount of 
at 5.259.000 horsepower. 

Practically all the coal deposits were 


running 


water power in 


use 


once owned by the pecple—were part of 
the public ways, 
most of the cecal lands found their way 
into unregulated private cwnership; the 


domain. In various 


Government permitting individuals to ex- 
ploit this valuable natural resource for 
their own benefit and profit. Today the 
friends of the movement, 
which was given its great impetus by the 
advocacy and support of Theodore Roose- 
velt, are strivine to regulate in the in- 


conservation 


terest of the public the exploitation of the 
remaining coal deposits, and to save for 
posterity, through Government regulation 
of franchise grants and development meth- 
ods, the recently discovered and priceless 
heritage of the people contained in the 
water-power possibilities of the streams. 
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Clashes of authority and controve: 
between the Secretary of the Interior, 
one side, and the heads of the Govern 
ment iorestry and irrigation services 
the other, recently brought this subj o 
to what seemed to be an acute crisis, ( 
tain acts of Richard A. Ballinger, Se 
tary of the Interior, gave rise to critic) s; 


n 
which amounted practically to charges 1 ))at 
the Secretary of the Interior has shown 
himself lacking in enthusiasm, if jot 


actually hostile, toward the conservation 
policies inaugurated under the Roosevelt 
administration. This controversy, which 
seriously embarrassed the Taft adminis- 
tration and threatened political conyul- 
sions in the Western States, where the 
conservation movement comes closer home 
and is better understood, involves ques- 
tions relating to supervision of the forests, 
construction of irrigation projects, sale 
or leasing of mineral lands, the dispcsi- 
tion of big coal fields in Alaska, the 
regulation of pipe lines through Indian 
lands, and the policy to be adopted with 
regard to the disposition or regulation of 
water-power sites and rights of way for 
pipe lines, conduits, cable lines, etc., in 
the public domain. 

For several weeks the two points in 
the controversy which engaged most ven- 
eral attention concerned the title to 109,- 
ooo acres of Alaska coal lands, and the 
secretary's action in restoring to ertry 
public lands in which water-power sites 
are supposed to be _ located. Gifford 
Pinchot, chief forester, took a stand on 
«these questions in which he came into 
sharp collision with the secretary, and 
President Taft ordered an investigation 
facts involved in the Alaskan 
troversy, and of charges made by L. R. 
Glavis, a chief of field division in the 
employ of the General Land Office. Glavis 
practically charged that Ballinger and his 
assistants sought to ignore evidence of 
fraud he presented in connection with the 
Alaska claims, and that he prevented title 
being given to these fraudulent claimants 
only by becoming insubordinate and go- 
ing over the heads of the Land Office 
authorities in the 


of con- 


presentation of his 


facts. The complete story of the con- 
troversy is long and involved. It 1s 
enough for the present purpose to set 


forth the main facts. 

There is a nice constitutional question 
as to whether the Federal Government 
or the State the use of the 
water power in the streams. The States 
own the water, and the central Govert- 
ment controls and regulates its use for 
Most of the big rivers and 
streams run through more than one State. 
Mr. Taft, when he was Secretary of Wat, 
took the position that the right of the 
United States extends to the regulation 
of the use and development of streams fot 
Other 


controls 


navigation. 


purposes subsidiary to navigation. 
authorities have agreed with him, 
Mr. Roosevelt took this view; that is. 
that any use made of a stream fron its 


and 
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source to. its mouth is subsidiary to navi- 
gation, and for this reason the Govern- 
ment has a right to exercise a power of 
regulation over streams even above the 
head of navigation. 

Finding himself opposed by Congress, 
and hampered in his regulation policies 
by the difficulty of obtaining laws to 
promote the conservation program, Mr. 
Roosevelt simply locked the door against 
further immediate land, coal, forest and 
water grabs by withdrawing from entry 
the remaining coal, mineral, forest and 
phosphate lands, and the lands contain- 
ing water-power sites. 

Today there is about half a billion acres 
left in the public domain. In addition, 
190,000,000 acres, or an area equal to 
that of Texas and Ohio, is included in the 
National Forests. The laws provide for 
the regulation of timber cutting and graz- 
ing in the forest reserves; also for the 
leasing and regulation of water-power 
sites in this territory. Within the last 
year the Forest Service has inaugurated 
a policy of leasing power sites and rights 
of way, limiting the tenure of the grant, 
end exercising a control over the price 
charged for power by adjustment of the 
In other words, a corporation 
is permitted to develop water power and 
sell it, and the price it pays the Govern- 
ment for the privilege is mainly deter- 
mined by the price it charges consumers 
for its service. 

So far as the lands remaining in the 
public domain are concerned, however, 
there exists no such power of lease or 
regulation. Coal and other mineral lands, 
agricultural and grazing lands, stone or 
timber lands, may be given away or sold, 
or they may be held by the Government. 
lf disposed of, it must be in fee simple. 
There is no provision in the laws for 
regulation of development, lease, or regu- 
lation of output and price. For the dis- 
of the 


lease price. 


position 


water powers, no pro- 
vision whatever is made in the laws. The 
value of water power, as such, is not 


recognized. No one had thought of the 
having a_ special water-power 
value when the laws were made, and since 
this value has come to be recognized, 
Congress has neglected to 
make any new laws on the subject. Until 
two ago were 
given away or sold at a nominal price, in 
perpetuity and without restriction. It had, 
too, been the policy of Congress to grant 
Perpetual 


streams 


refused or 


years water-power sites 


franchises to anybody who 
wanted to build a dam anywhere, equally 
Without question. 

In addition to withdrawing from entry 
the lands containing water-power sites, 
Mr. Roosevelt vetoed, in 1908, a bill passed 
by Congress giving a corporation the right 
to build a dam across Rainy river, and to 


use the waters of that stream, unregu- 
lated, for generation of power. In this 


ge the President said: 

‘Ve are now at the beginning of great 
ie 1 . 
ce pment in water power. Its use 


messa 
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through electrical transmission is enter- 
ing more and more largely into every 
element of the daily life of the people. 
Already the evils of monopoly are be- 
coming manifest; already the experience 
of the past shows the caution necessary 
in making unrestricted 
great power. 


grants of this 

“The effect of granting privileges such 
as are conferred by these bills, as 1 said 
in a recent message, taken together with 
rights already acquired under State laws, 
would be to give away properties of enor- 
mous value. Through lack of foresight 
we have formed the habit of granting 
without compensation extremely valuable 
public rights, amounting to monopolies, 
on navigable streams and on the public 
domain. The repurchase at great expense 
of water rights thus carelessly given away 
without return has already begun in the 
East, and before long will be necessary 
in the West No rights involving 
water power should be granted to any 
corporation in perpetuity, but only for a 
length of time sufficient to allow them to 
conduct their business profitably. A rea- 
sonable charge should, of course, be made 
for valuable rights and privileges which 
they obtain from the national Govern- 
ment. The values for which this charge 
is made will ultimately, through the 
natural growth and orderly development 
of our population and industries, reach 
cnormous amounts. <A fair share of the 
increase should be safeguarded for the 


also. 


people, from whose labor it springs. The 
proceeds thus secured, after the cost 
of administration and improvement has 
been met, should naturally be = de- 


voted to the development of our inland 
waterways.” 

After this veto, the Rainy River Com- 
pany, by an agreement in writing approved 
by the War Department, the 
rights it wanted, subject to a time limit 
and a reasonable charge. Last January 
Congress passed a bill for the building 
of a the James river, in 
Missouri, without restrictions of any kind. 
This, also, the President vetoed. In his 
veto message he included a report from 


secured 


dam across 


the Bureau of Corporations, showing 
that thirteen large concerns then held 
water-power installations and advanta- 


geous water-power sites aggregating I,- 
046,000 horsepower, where the control by 
these large concerns was admitted. In 
addition to this 19 per cent. of the total 
water power in held under direct 
control, the reports of the Bureau of Cor- 
porations indirect or probable 
these large con- 


use 


showed 
control or interest by 
cerns in other sites aggregating, in all, 
fully one-third of the total water power 
in use. In this veto message Mr. Roose- 
velt said: 

“The people of the country are threat- 
ened by a monopoly far more powerful 


because in far closer touch with their 
domestic and industrial life, than any- 
thing known to our experience. A single 
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generation will see the exhaustion of 
our natural resources of oil and gas and 
such a rise in the price of coal as will 
make the price of electrically transmitted 
water power a controlling factor in trans- 
portation, in manufacturing, and in house- 
hold lighting and heating. 

“To give away, without conditions, this, 
one of the greatest of 
would be an act of folly. 


our resources, 
lf we are guilty 
of it, our children will be forced to pay 
an annual return upon a capitalization 
based upon the highest prices which ‘the 
traffic will They will 

face to face with powerful in- 
terests intrenched behind the doctrine of 
‘vested rights’ and strengthened by every 
defense which can buy and the 
ingenuity of able lawyers can devise. Long 
before that time they may and very prob- 
ably will consolidated 
interest, controlled from the great finan 
cial the 


bear.’ find them- 


selves 


money 


have become a 


centers, dictating 


terms upon 
which the citizen can conduct his busi- 
ness or earn his livelihood, and not 


amenable to the wholesome 


check of 
public opinion, 

“This consolidation has 
taken place practically within the last five 
years. 


astonishing 


The movement is still in its in- 
and controlled the 
history of the oil industry will be re- 
peated in the hydroelectric-power industry, 
with results far 
disastrous for the people. It is true that 
the bulk of potential water 
power is as yet undeveloped, but the sites 
which are now controlled by combinations 
are offer the greatest ad- 
vantages and therefore hold a_ strategic 
position, 

“It is, in my opinion, relatively unim- 
portant for us to know whether or not 
the promoters of this particular project 


fancy, unless it is 


more oppressive and 


great our 


those which 


are affiliated with any of these great cor 
porations. 
grant 


If we make an unconditional 
to this grantee, our control over 
He, or purchaser from 
him, will be free to sell his rights to any 
one of them at pleasure. The 
attach prevent 


it ceases. any 


time to 


conditions and 


mone poly 
is when a made.” 


Subsequent everts have emphasi 


grant is 
d the 
timeliness of the warning given by Roose- 
velt, and have shown that the growth of 
the “Water Trust’—the further 
concentration of water powers, develoned 
and undeveloped, in a few hands, is 
steadily forward. 


Power 


coing 
This has been striling- 
ly impressed upon the country by both 
official and unofficial investigations. Be- 
cause of niggardly policy in the matter 
of appropriations for surveys, maps and 
scientific the Government 
doesn’t really know how much it owns, or 
what is the extent of its resources. Sur- 
veyors and other Government emplovees 
engaged in mapping the public domain 
in recent years tell of meeting in the 
forests and mountains engineers and sur- 
veyors employed by private corporations, 
whose knowledge and maps of the public 


investigation, 
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domain and the water-power sites are 
more complete than possessed by Uncle 
Sam. Investigation of claims for home- 
steads, in some instances, have shown how 
corporations owning water-power 
still undeveloped, have craftily 


rights of way for their cables and pipe 


sites, 
secured 


lines or conduits across the public domain 
to the nearest cities and towns, by pur- 


chasing or fraudulently making home- 
stead or mining claims. 
It has been emphasized that every 


water-power site ever secured by indi- 
viduals or the public 
domain fraudulently. 
This does not mean criminally. It’s the 
difference between For 
illustration; the corporation which owns 


corporations in 


has been secured 


vice and crime. 


the reservoir which supplies Denver with 
water fained title to its dam site by en- 
tering the site as a building-stone claim. 
The this claim, now 
worth many millions, for a few hundred 
dollars. In southern 


Government sold 
California, where 
the water-power monopoly is so complete 
that already 
against 


made 
prices charged for 


protests being 


extortionate 


are 


clectricity, most of the power sites and 
rights of way were taken up by the cor- 
porations under the guise of entries for 
building-stone claims, grazing lands, tim- 
ber lands, or even as placer-mining 
claims. 

But Congress adjourned this year with- 
out legislating on the subject, and Roose- 
velt went out of office without having 
accomplished more than to reserve the 
water-power sites contained in the public 
lands from immediate entry and occupa- 
tion. after Mr. Ballinger became 
Secretary of the Interior he restored to 
about two-thirds of the lands of 
this character which Roosevelt had with- 
When a was raised, he 
explained that the withdrawals had been 
hastily made, many of the lands with- 
drawn did not contain water-power sites, 
and it was his intention to have the Geo- 
logical Survey make a complete investiga- 
tion and a classification of all the water- 
power sites, which would then be properly 
withdrawn. 

This was in March. I have positive 
that no Geological 
agents went into the field for this pur- 
pose until June. 
against the restoration of these 
however, that Ballinger began almost im- 
mediately to rewithdraw them, and up to 
the present time about two-thirds of those 
withdrawn under the Roosevelt adminis- 
tration 


Soon 
entry 


drawn. protest 


information Survey 
So great was the protest 
lands, 


have been rewithdrawn, while 
other rewithdrawals are being made al- 
most daily. There is a charge that the 
restorations made in March, and which 
did not go into effect for thirty days 
after the order was made, although such 
orders usually go into effect at once, had 
the effect of permitting one water com- 
pany in Montana to secure the lands it 
wanted and which were necessary to com- 
plete its power site and right of way. 
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There is controversy as to the facts in 
this connection. More important was the 
statement made by Ballinger, in defense 
of his action, in which he declared that 
the settled land policy of the Government 
was to get rid of the lands by giving them 
or selling them to 


individuals, as fast 
as possible, so that their resources might 
be developed quickly. This declaration 
was interpreted as a covert attack upon 
the Roosevelt 
leasing and 


policies of conservation, 


regulation. Followed by a 
statement from Assistant Secretary Mece- 


Harg, of the Department of Commerce 


and Labor, in which he ridiculed the 
whole conservation movement and _ said 
Roosevelt had attempted to do things 


which only God could do, the effect was 
produced of two men prominent in the 
Taft administration, them a 
Cabinet apparently 
pudiated program, to 
which the has repeatedly 
pledged his sympathy and support. Mece- 
Harg resigned at about the time he made 
his left the 


one of 
officer, 
the 


having re- 
conservation 


President 


statement, and has since 
service. 

The principle at stake in the Alaska 
coal-land around which the most 
bitter of the controversies has raged, is 
the same as that 
power situation. 


resources 


Government 
cases, 


involved in the water- 
Alaska’s vast mineral 
almost untouched, 
but are already largely monopolized. Thus, 


are as yet 
most of the known copper deposits in 
that 
way or 


secured, in one 
the 


coal 


country have been 
another, by 
trust. The 
Alaska are extensive and will some day 


be valuable. 


Guggenheim 
smelter deposits in 
The laws permit only the 
outright sale of coal lands in the public 
domain in Alaska. Failing to secure bet- 
ter laws from Congress, Mr. Roosevelt, 
three years ago, withdrew from entry all 


the coal lands there, as he had in the 
United States. 
At the time these withdrawals were 


made, however, there were about’ 1300 
coal-land claims pending before the Land 
Office authorities. These claims com- 
prise practically all the coalfields in the 
Katalda_ district, in Alaska, 
covering something like 109,000 acres. The 
beds in this district produce a 
superior quality of steam coal, and the 
value of the lands in question is esti- 
mated all the 
dollars. 

Under the old laws the Government 
price fixed for the sale of Alaska coal 
lands is $10 an acre. At this price, an 
individual may take up not more than 160 
acres, an association of two or more per- 
sons may take up not more than 320 acres, 
and an association investing not less 
than $5000 may have 640 acres. The 
laws made it illegal for individuals to lo- 
cate claims for the purpose of selling 
them to others. 


southern 


coal 


way up to two billion 


Investigation disclosed 
that there had been extensive frauds in 
the locating of these 1300 claims. Be- 


cause of the evidence of collusion pre- 
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sented to him, former Secretary Garfield, 
of the Department of the Interior, had 


prevented these claims from going to 
patent. 
It was discovered that about 300 of 


these claims, which have become knowin 
as the Cunningham group, were controlled 

Land Offic 
committee oi 
Congress, last winter, as to the extent oi 
these frauds. Henry H. Schwartz, chici 
of the held service in the Land Office, told 
this committee that Glavis, who made thi 
charges against Ballinger’s department. 
was an honest and careful man. 


directly by one = syndicate. 


otiicials testified before a 


Schwart 
also went into detail as to the methods 
employed in locating claims in Alaska 
He office had evidence at that 
time to prove that 500 of the 1300 pend 
ing claims were fraudulent, and had been 
filed with the purpose of securing the 
entire Katalda coalfield for a single large 
interest. 


said his 


This interest was the Guggen 
heim syndicate, near whose Alaska copper 
mines the Katalda coalfields are located. 
labor Alaska, in 
fact, make these coal deposits of little 
value to anybody but the Guggenheims, 
although the completion of the Panama 
canal is expected to give Alaska coal a 


Present conditions in 


new market and new value. 

Schwartz's testimony, last January, pre 
sents details as to the manner in which 
lawyers and agents of the syndicate had 
gone through Western mining and rail 
road camps obtaining powers of attorney 
from laborers, whose were later 
used in locating coal claims in the Katalda 
district. Through the use of these dummy 
entrymen, the syndicate located hundreds 
of claims, supposed to be for individuals, 
but which, if 


names 


allowed to go to patent, 
would have been at once transferred to a 
single ownership. 

Mr. Garfield has not appeared in the 
present controversy as yet, but it is known, 
from his testimony Con 
gressional committees, that he regarded 
all these claims as fraudulent, and had 
ordered them held up. 


own before 


Ballinger 
at the time, general commissioner of the 
Land Office. 
effort to help out the Guggenheims and 
the Cunningham syndicate. 


Was, 
Congress interfered in an 


In 1907 a Dill 
was passed in the last day of the ses- 
sion, permitting an individual to 
entry and take patents to 1280 acres of 
Alaska’s coal lands. President Roosevelt 
refused to sign the measure, on the ground 
that it was intended to aid toward the 
monopoly of Alaska coal. In t908 Sena 
tor Heyburn of Idaho and Representative 
Mondell, of Wyoming, introduced bills 
to validate the fraudulent Alaska claims. 
and Congress passed a_ bill 
pending claims to be consolidated so that 
one 


make 


permitting 
person or corporation might have 
2580 acres. Governor Hoggatt, of Alaska. 
and urged upon the 
that larger claims were necessary. 
was profitable to the 


others, committee 


as it 


small 


not work 


claims permitted under the old law. Secre- 
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tary Garfield, however, protested against 
throwing the door wide open, and as a 
result of his arguments, the bill as passed 
provided that only “valid” claims might 
be consolidated. 

Immediately after the passage of this 
law, Ballinger resigned from the Land 
Office, and soon afterward appeared as 
attorney for the Cunningham syndicate, 
pleading that the pending claims be al- 
lowed to go to patent. IHlis efforts were 
futile, however, and these claims were 
still held up when he became Secretary 
of the Interior last March. Soon after 
that, Glavis, who was still in charge of 
the cases, was ordered to prepare these 
claims for patent. He protested, again 
urging the evidences of fraud and _ col- 
lusion, and the cases were taken out of 
his hands and given to another agent. 
Then Glavis went to the Forest Service 
with his evidence, and the law department 
of Mr. Pinchot’s division took up the 
matter, on the ground that a large part 
of the lands in question were within 
the borders of a forest reserve. This 
interference ‘brought from the Interior 
Department an order for an investigation 
of the claims, and an apparent change 
Glavis and 
the Forest Service lawyers urged that 
the Cunningham syndicate and others im 
plicated should be prosecuted for con- 
Assistant Secretary Pierce, of 
the Interior Department, wrote a decision 


of policy regarding them. 


spiracy. 


that there were no grounds on which to 
base such a charge. His decision was 
carried up to Attorney General Wicker- 
sham, who reversed him, asserted that 
the facts presented made a clear case of 
conspiracy under the statutes. Glavis called 
at Beverly, presented the facts and evi- 
dence in his possession to President Taft, 
and the latter ordered complete records 
of the history of the Alaska claims to be 
made to him. 

Upon his review of the records as 
presented the President authorized Mr. 
Ballinger to dismiss L. R. Glavis from the 
service of the Government for “filing a 
disingenuous statement, unjustly inpeach- 
ing the official integrity of his superior 
officers,” and in his letter to Ballinger re- 
views the accusations as follows: 

“I cannot close this letter without re- 
ferring to certain other matters connected 
with your conduct of the Interior De- 
partment which have been unfairly used 
in the public press to support a general 
charge that you are out of sympathy 
with the declared policy of this adminis- 
tration, following that of President Roose- 
velt, in favor of the conservation of Na- 
tional resources, especially in connection 
with coal lands, with water-power sites, 
and with the system of reclamation of 
arid lands, which are all within the juris- 
diction of the Interior Department. 

“In the first place, it was charged on 
the floor of the Irrigation Convention at 
Spokane by former Governor Pardee of 
California that you had restored to the 
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public domain for settlement certain 
lands which had been withdrawn by the 
last administration for the purpose of 
conserving water-power sites, and that 
after complaint made thereof you had 
subsequently withdrawn some of the 
lands again from settlement; but that 
meantime, between the one act and the 
other, an opportunity had been given to 
the so-called ‘Water Power Trust’ to file 
entries and obtain vested rights in valu- 
able water-power sites in the State of 
Montana. 

“When the facts are examined in this 
regard, it will be found that the persons 
responsible for the circulation of these 
charges have done you cruel injustice. 
The fact was that in January, 1909, in 
the last administration, executive or 
ders were made withdrawing from public 
settlement 1,500,000 acres at the instance 
of the Reclamation Service, for conser- 
vation of water-power sites. Soon after 
you became Secretary of the Interior, you 
brought this order to my attention, and 
said that it included a great deal of 
land that had no water-power sites on it, 
running back many miles from the rivers, 
and that it ineluded much land which 
cught to be opened to public settlement ; 
that you had applied to the Reclamation 
Bureau to know whether it was desired 
for reclamation purposes, and what their 
recommendation was in the premises, and 
that they recommended that it be re- 
turned to the public domain.” 

The order revoking the withdrawal of 
the 1,500,000 acres was made in April. 
Sufficient information was procured from 
the Geological Survey to permit an order 
withdrawing the land upon which were 
water-power sites in May, and this with- 
drawal covered about 300,000 acres in- 
stead of 1,500,000. The form of the new 
order of withdrawal was such that it 
set aside all filings and entries of any 
kind which had heen made prior to its 
going into effect; and, as a matter of 
fact, not one single filing has been at 
tempted on any of the water-power sites 
since the original order of withdrawal in 
January, 1900. 

“It further appears from a report of 
the Director of the Geological Survey 
that the order of withdrawal of January, 
1909, was hastily made by townships and 
liy reference to inadequate maps, that it 
included large areas not within miles of 
any river or stream, and that it failed 
to include many valuable water-power 
sites in the immediate vicinity. 

“From the same reliable source it is 
learned that under the withdrawals made 
by your department from time to time, 
beginning in May last, there are now 
withheld from settlement awaiting the 
action of Congress, 50 per cent. more 
water sites than under previous with- 
drawals, and that this has been effected 
by a withdrawal from settlement of only 
one-fifth of the amount of land. 

“Another instance in your conduct of 


the department which has been mentioned 
as indicative of your purpose to block 
the general plan of conservation of Na- 
tional resources, is your refusal to carry 
out a contract made in the last adminis- 
tration between the Secretary of the In- 
terior and the Secretary of Agriculture, 
by which the Interior Department dele- 
gated to the Forestry Bureau of the 
Agricultural Department the power and 
duty to conserve the forests on the In- 
dian reservations, and to expend under 
the. control of the Forestry Bureau the 
money appropriated by Congress to be 
expended by the Indian Bureau for such 
conservation of Indian forests. 

“Your declination to carry out the con- 
tract was made necessary by a ruling of 
the Controller, whose ruling is final and 
without appeal even to the President, 


‘that such an arrangement is a delegation 


of responsibility and authority for the 
expenditure of money which the appro- 
priation by Congress for the Indian Bu- 
reau did not authorize. 

“In my judgment he is the best friend 
of the policy of conservation of natural 
resources who insists that every step 
taken in that direction should be within 
the law and buttressed by legal authority. 
Insistence on this is not inconsistent with 
a whole-hearted and bona fide interest 
and enthusiasm in favor of the conserva- 
tion policy. From my conferences with 
you and from everything I know in re- 
spect to the conduct of your department 
I am able to say that you are fully in 
sympathy with the attitude of this ad- 
ministration in favor of the conservation 
of natural resources.” 





Wind-Electric Power 





An interesting demonstration was re- 
cently given in England of an_ electric- 
generating plant operated by a windmill. 
The wind wheel was 16 feet in diameter, 
and was mounted on a tower 50 feet high. 
Three tails were provided, one at the side 
being fixed, and the other two adapted to 
be rotated on a horizontal axis, so that 
when they were turned into the vertical 
plane they would hold the wheel into the 
wind, and when turned in the horizontal 
plane, the fixed tail would throw the plane 
of the wheel in the plane of the wind. 
The two movable tails were arranged to 
swing out of the vertical position, auto- 
matically, when the velocity of the wind 
rose above a certain amount. A _ 2-kilo- 
watt generator was driven by the whecl 
at speeds varying from 800 to 1600 revolu- 
tions per minute. Six switches were pro- 
vided to control the field circuit by throw- 
ing in a resistance when the current gen- 
erated reached 5, 8, 11, 14, 17 and 20 
amperes respectively. The current was 
used to charge a storage battery, which 
could be drawn upon as required for op- 
erating various electrical apparatus.—The 
Roller Mill. 
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An Interesting Small Power Plant 


By J. B. Van Brusse 


The central station recently installed 
at Chichester, England, is of special in- 
terest the fact that the gen- 
erators are driven by Diesel oil engines. 


owing to 


The building itself is a very simple affair, 
comprising merely an engine house of red 
brick, lined 


bricks. 


inside with white, glazed 
The floor is of black and white 
terrazzo with a black border. The interior 
is spanned by a 5-ton crane. 

The plant equipment, which is illustrated 
in Fig. 1, Diesel oil en- 
gines direct-coupled to two 199-kilowatt 


500-volt direct-current generators, which 


consists of two 


are driven at 250 revolutions per minute. 
Provision made on the gen- 
erators for the addition of compound field 
windines, should they be 
tion purposes. 


has been 
required for trac- 
up is effected by 
compressed air stored in suitable receivers, 
and it 
started 


Starting 


is stated that an engine can be 
and fully loaded within two or 
three minutes. 

Water for the cylinder jackets is drawn 
from a canal adjacent to the works by 
a circulating pump driven by spur gears 
from the engine shaft. About 6090 gal- 
lons of water per hour are passed through 
the cylinde. j;ackets when the engines are 
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FIG. 2. SWITCHBOARD AT 
developing full load, and a visible outlet 
is provided for inspection of the wate 
circulation. 

A circular tank 6 feet 9 inches by 12 
feet 4 inches, situated near the engine 
house, provides suficient oil storage to 


run both engines continuously for a week. 


CHICHESTER 


ELECTRIC WORKS 

It is worth noting that when the oil has 
been delivered to the tank no 
further handling is necessary, so that the 


storage 


labor required is reduced to a minimum. 
As a three-wire system of distribution 
is employed, with 440 volts across the 


outer wires, a balancer has been installed, 




















I. GENERAL VIEW @F CHICHESTER ELECTRIC WORKS 








October 5, 1909. 
consisting of two 25-kilowatt shunt-wound 
achines coupled together on a single bed- 
hat . 
ie switchboard (Fig. 2) is of standard 
design for a system. It will 
be noticed from the picture that the board 
is arranged to control three generators, 


three-wire 


one panel being provided for a third ma- 
The panels, from left to 
neutral wire, 


chine. right, 


are for feeders, balancer, 


battery, motor, dynamo (extension) and 


the two existing dynamos. While pro- 
vison is made for the installation of a 
battery, one has not yet been installed. 


The feeders are triple-concentric, lead- 
covered cables drawn into Sykes conduits, 
and the 
distributing are 


used for 
latter 


armored with steel tape and laid directly 


three-core cables are 


network. These 
in the ground, a board being placed over 
them to indicate their position when future 
excavations are made. 

The prospects of success of the under- 
taking are distinctly bright. When the 
plant than 1200 
lamps had been connected. It is hoped 
that before long a considerable motor load 


began operation more 


will be developed. 





The Nonmagnetic Ship ‘‘Carnegie”’ 





Front and rear views of the engine of 
the nonmagnetic ship “Carnegie” 
shown in the accompanying illustrations. 
The designer and builder is James Craig, 
Jr, 550 West Thirty-fourth street, New 


are 
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vision of Wallace Downey, vice-president 
and manager of the Tebo Yacht 
William H. Payne, 
Her displacement is about 600 
She combines the seaworthy quali- 
with the 
trim appearance and comforts of a yacht. 


Basin 
Company, by 
structor. 


con- 


tons. 
ties of an ocean-going vessel 

For each ton of displacement there is 
less than one pound of cast and 
there is no wrought iron or mild steel in 
The hull is of 
fastened together with “treenails” 
are 


iron, 


wood 
(which 
bored 


her construction. 


wooden spikes driven into 
holes; these treenails are usually made of 
bolts and 


Where 


are to be 


locust wood) and spikes of 


nonmagnetic bronze. thin wood 


and canvas fastened, copper 


and bronze nails and tacks are used. 


Every bolt, spike and nail has been tested 


for magnetism and it is a noteworthy 
fact that out of the many thousands of 
metal fastenings used, but seven spikes 


have failed to pass inspection. 

The mariner, the surveyor and the ex- 
plorer rely upon the compass or magnetic 
needle to guide and serve them for their 
purposes. They must have charts show- 
ing how the compass points at all parts 
of the amount it 
changes from year to year. In the existing 
charts of the the latitudes 
longitudes, the depths, the directions and 
speeds of 


globe and by what 


oceans 


and 


currents and variations of the 


compass, ete, are put down for the 
mariner’s guidance. The variations as 
set down in these charts are known to 


be incorrect and the supplying of true 








un 


4é 


was chartered and adapted as well as con- 
She made a 
the 
tending from the Aleutian islands on the 
north to New Zealand on the south, Asia 
on the the the 


ditions would permit. gen- 


eral magnetic survey of Pacific ex- 


west and Americas on 


east. Her cruises aggregated 69,000 miles 
and extended from August 1, 1995, to 
June 1, 1908. 


Owing to the fact that iron and steel, 
both magnetic metals, enter largely into 
the construction of ships, sensitive mag- 
liable to 
fluences of such iron and steel parts and 


netic instruments are the in- 
accurate readings of such instruments are 
not possible where such local attraction 
The “Galilee” 


magnetic fittings wherever possible, but it 


exists. was stripped of 


was obviously impossible to remove all 
irom and steel from a vessel already built 
and built without the knowledge that she 
would some day be devoted to this maz 
netic research work. The results obtained 


with her were, however, so. satisfactory 


(errors of 4 to 5 degrees being found in 
that it decided to build a 


vessel as nearly nonmagnetic as possible, 


charts) was 


the launch- 


ing of the “Carnegie” on June 12, 


and this decision resulted in 
1990. 
The “Carnegie” is equiped with a four 
cylinder Craig internal-combustion engine 
of 150 horsepower. The gas producer 
consists of a cylinder 6 feet high, with a 
diameter of 5 feet 6 inches, built of cop- 
per with asbestos and firebrick lining and 
manganese-steel anthracite to be 


fuel. 


grates, 


used as 

















FRONT VIEW OF THE 
y : : 

York, who also designed ‘and built the 
Mternal-combustion engines for the sub- 
marin boats “Octopus,” “Cuttlefish,” ete. 
the “Carnegie” engine is exactly like the 
others, 


except variations for producer gas 
Instead 


‘f gasolene, and the use of non- 
agneuic metal. The hull was designed 
ury J. Gillow, engineer and naval 
archit t, 32 Broadway, New York, who 
in amateur scientist of ability. The 
Yessel was built at the foot of Twenty- 
third street, Brooklyn, under the super- 


1S also 


ENGINE 














magnetic charts and compass data is one 
of the chief objects of the magnetic sur- 
vey and incidentally of the “Carnegie.” 

The magnetic survey is being conducted 
by the department of terrestial magnetism 
of the Carnegie Institution of Washing- 
ton, which Andrew Carnegie endowed 
with $12,000,000 for the promotion of in- 
vestigation in widely different fields of 
inquiry. 

The first vessel used for survey pur- 


poses was the “Galilee,” a vessel which 
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THE ENGINE 


Investigation showed that a pro- 


ducer for marine purposes could be built 


gas 


which would generate producer gas for 
use in internal-combustion engines from 
bituminous coal, anthracite, coke, wood or 
charcoal, and that such a plant could be 
constructed almost 
netic materials. 


entirely of nonmaz- 
The suction type of pro- 
ducer was adopted chiefly because of its 
simplicity of construction, and the elimina- 
tion to a minimum degree of other auxil- 


lary apparatus. 
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1 Men 


Don’t Bother About the Style, but Write Just What You Think, 
to Know About Your Work, and Help Each Other 


Know or Want 





WE PA 


Economy in Utilizing the Water of 
Condensation 





Often a great deal of soft water is al- 
lowed to go to waste in manufacturing 
plants, where at the same time consider- 
able sums are paid for water used, and 
also there is the expense and trouble due 
to seale-forming matter in the water. If 
the water of condensation is returned to 
toward 
greatly 
due to 


the boilers it will go a long way 
reducing the water bills, and help 
in reducing expenses and trouble 
scale. 

Frequently the reason given for not re- 
turning the water to the boilers is that 
it much there 
would be danger of burning them, but 
as it is very easy to separate the oil from 
the water there is no good reason for 
wasting either, as both the water and oil 
can be utilized to advantage in the opera- 
tion of the plant. 

With some kinds of scale-forming mat- 
ter in the water it is only necessary to add 
a small amount of soft water in order to 
neutralize the scale to an extent that will 
repay the cost; and at the same time re- 
duce the water bills. 

In a certain plant there were a battery 
of six boilers and a Corliss engine which 
required about the capacity of three of the 
hoilers to operate, the balance of the 
boiler capacity being required for operat- 
ing several small steam 
pumps. The plant covered several acres 
of ground and these engines and pumps 
were scattered in different departments, 
some being several hundred feet from the 
boilers. A large number of heaters, dry 
kilns, ete., were used in the different de- 
partments, operated with exhaust steam. 
The feed water for the boilers did not 
cost anything, as it was taken from a 
small river which flowed through the 
company’s property. It was very hard, 
however, and a great deal of trouble was 
experienced from scale. 

More machinery was installed, and 
things finally got to a point where the 
boilers would not furnish enough steam, 
the engineer claiming that more boilers 
were necessary. Meantime the manage- 
ment had come to the conclusion, that a 
new engineer 


contains so cylinder oil 


engines and 


was also necessary. <A 
chief engineer was employed who had a 
reputation for economical operation of 
plants in this line, and the first thing he 


did after getting familiar with the plant 


Y FOR. USEFUL 


was to to return all of 


condensation to the boilers. 


arrange water 


A wooden tank was made as shown in 
the illustration, being divided into three 


compartments so that the water flowed 
from the bottom of cach compartment 
to the top of the next. This tank was 


placed in the basement and all water of 
condensation from the heaters, dry kilns, 
As there was a 
large amount of cylinder oil in the water 


ete., was piped to it. 


Condensation from 
Heaters, etc. 


IDEAS 


would draw from the hotwell at all times 
when the float was in position to admit 
water through the it being ad 
justed so that the valve was always closed 
before the water fell below the end of the 
pipe. 


valve, 


These changes in the plant were made 
the fall, and at this time the boilers 
were badly scaled. Within a few weeks 
after the water of condensation was re- 
turned to them the scale began to loosen 


in 





























| 
| 





ee 


APPARATUS FOR RETURNING WATER OF CON- 
DENSATION TO BOILERS 


from the exhaust of the engines 
pumps, the partitions in the tank were 
arranged as shown to act as a separator. 
Practically all of the oil remained on 
top of the water in the first compartment, 
any which passed this being caught in the 
second, and the traces remaining in sus- 
pension in the water leaving the second 
compartment were the 
celsior the last compartment, 
which it flowed to the hotwell. A large 
amount of oil was collected from the tank, 
being dipped out from time to time and 
filtered, after which it used on the 
heavy slow-running bearings around the 
factory, which reduced the oil bills. 


absorbed by eXx- 


in from 


was 


The boilers had been fed by two duplex 
steam pumps which were replaced with a 
geared power pump driven from the main 
engine shaft: the old pumps being put 
in good condition, and only used in emer- 
gencies. 


from 


The sketch shows how the water 
the hotwell delivered auto- 
matically to the suction of the feed pump 
by placing a float valve in the pipe. As 
the water in the river was to or 11 feet 
lower than that in the hotwell, the pump 


was 
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‘ 
and large quantities were removed at each 
cleaning. By the time cold weather had 
arrived the boilers were practically free 
from and had former) 
out 
weeks, it was now only necessary to do $0 


where it 
to 


scale, 


been necessary clean every {wi 


} 
about every two or three months, ané 


where all six of the boilers had beet 


forced to the limit to carry the load th 
previous winter, only four were now tt 
quired to carry a still larger load without 
forcing. 
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‘bhe cost of making these changes was 
comparatively small, and a large saving in 
fuel, labor and oil was effected. As there 
was only a small amount of steam re- 
quired in the dry kilns in the factory dur- 
ing the summer, a condenser was installed 
the following spring and the large en- 
gine was operated condensing during the 
months in which heating was not required. 

The conditions in this plant were similar 
to what is to be found in many others 
throughout the country, where a_ small 
outlay in money and brains would return 
As the water did not cost any- 
thing in this case the main saving came 
from eliminating the expense and trouble 
due to scale, while in many other plants 
the water costs a considerable sum. 


S. Kir.in. 


profits. 


Amsterdam, N. Y. 





Engine and Generator Wreck 
Successfully Repaired 


A short time ago we had a very serious 
wreck on one of our 750-horsepower en- 
gines. On starting up, water got into the 














Power, N.Y. 
SHOWING PATCH AND LOCATION OF 
CRACKS 


low-pressure cylinder, due partly to the 
traps failing to work on the receiver be- 
tween the high- and low-pressure cyl- 
inders, and perhaps more particularly to 
a new attendant opening the throttle be- 
fore the engine was properly warmed up. 

A piece was broken out of the low-pres- 
sure pillow block, as shown by the lines 
AA, Figs. 1 and 2, breaking the toes off 
the cap at BB, and three spokes of the 
rotor were broken entirely off, as shown 
at CCL, Fig. @ 

The method of repairing the pillow 
block was as follows: We put a patch 
of 34-inch boiler plate on each side, ex- 
tending well back and fastened on with 
shout forty 1%-inch patch bolts. A bar 
of 4x3'%-inch steel, held in place by two 
lugs extending from patches on either side, 
with two heavy set bolts through the bar 
nd screwed up solid against the web on 
ach side, took up the thrust of the shaft. 
\ heavy U-bolt D, Fig. 3, connected 
‘nder the center rib and above the cross 
‘ar also helped to close the crack. A new 
ap was made with a wedge shown at E, 
vig. 3. This wedge accommodated the 
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FIG. 2. SHOWING CRACK IN FRONT AND 
METHOD OF SEWING UP WITH I-INCH 
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toes of the cap to the pillow block, and 
when drawn up tight helped greatly to 
make the job solid. The break across 
the front was sewed up with 1-inch bolts, 
cut off flush. This prevented any rocking 
action that might occur at this point. With 
a 25 per cent. overload the break shows 
no signs of weakening. 

The rotor was the bigger proposition of 
the two. At first we thought of putting in 
filling-in pieces, but gave up this idea and 
decided to put in turnbuckles, there being 
four buckles to each spoke. The buckle 
used is shown in Fig. 6. A knuckle joint 
had to be put in this bolt in order to get it 
in place. The bolts are screwed into the 
hub 2% inches and are 1% inches in diam- 
eter ‘up to the eve and 14¢ inches from 
there up. The pins through the rim are 
1'4 inches in diameter. Those bolts were 
all tightened up to about one tension and 
it was found that the cracks had closed 
appreciably. 
tically true. 


The rotor is running prac- 
The management can see no 
reason why a new rotor or engine frame 
should be ordered. The engine is a 20 
and 40 by 36-inch cross-compound Corliss 
running at 125 revolutions per minute, 
noncondensing. It is direct-connected to 
a 550-kilowatt alternating-current gener 
ator. 
IF. J. Aprep. 
New Aberdeen, C. B., N. S. 





Pump Troubles 


Pump troubles are sometimes very dif- 
ficult to locate, and sometimes quite 
simple. I was once called to see what 
was wrong with a pump in a mine when 
water was up to the cylinder, and went 
all through the pump and, not finding the 
trouble, ditched the water out and found 
a valve that someone had put on in place 
of a coupling, thus closing an opening. 

Another time a Cameron pump gave 
trouble. It had been running with the 
large packing ring broken, and not finding 
anything else wrong except the small 
rings not fitting the cylinder tight, by 
peening them with a hammer it worked 
all right. Another one gave trouble on 
top. I went all through it and found the 
slide valve worn. By facing it the pump 
worked all right. , 

At another time a pump gave trouble 
and had to be reversed by hand. It was 
a Cameron. I took the cylinder head 
off. Things were all right; the tappets in 
both ends were right, but acted the same 
way. I thought something was wrong 
in the cylinder and someone asked me how 
it could be there. I took the head off and 
took out the piston and there found the 
trouble. Some pump man had substituted 
a new tappet valve and had pushed the 
stem of the broken part into the cylinder. 

James C. STEWART. 


Clovis, N. M. 
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Notes on the Pohle Air Lift 





The proportions oi piping, submergence, 
cte, may be arrived at mathematically, 
basing the c.lculations on the expansion 
of the air bubbles as they rise to the 
discharge where the head due to the sum 
of the water pistons above diminishes, and 
on the usual formulas covering capacities 
of air and water pipes; but for practical 
purposes in the case of small wells the 
same and often more reliable results mav 
be arrived at from the following: 

[t is found in practice that the length 
of pipe submerged below the normal 
pumping level after the water has fallen 
should range from 30 to 60-per cent. of 
the total length of pipe from the bottom 
end to the top or discharge, the latter 
ratio of 60 per cent. generally giving the 
ereatest efficiency. The air pressure should 
vary from three-quarters of the pressure 
due to the total lift for shallow wells to 
six-tenths for deep wells. It should be 
such that it will about equal atmospheric 
pressure at the point of discharge, unless 
high velocity is desired at the expense 
of economy. That is, it should equal the 
head in feet multiplied by 0.434 plus a 
few pounds for friction, this latter de- 
pending on the length of pipe and friction 
head. In this connection it should be 
remembered that where a central air pipe 
is used in drilled wells, on account of 
there not being room for the air pipe 
outside of the water pipe, the friction head 
is greater. If the compressor is close 
to the well, the reservoir should be pro- 
portioned to reduce all impulses, though 
in the case of a long air line this will to 
a great extent take care of itself. 

In the case of a large well casing, where 
the inflow into the well is small, or where 
the desired amount of water is small in 
proportion to the capacity of the pipe, 
the air pipe, if central, should be purposely 
made large enough to prevent blowing the 
most desirable proportion, as indicated by 
practice being about 1 to 2 for small wells 
and t to 3 where the diameter of the water 
pipe is over 2% inches: or the area of 
the water pipe is about six times the area 
of the air pipe for average cases. If 
the air is taken from shop air mains, 
where variable service causes a large vari- 
ation in air pressure, and the air is not 
run through a reducing valve, the sudden 
expansion of high-pressure air at the dis- 
charge is likely to cause trouble, if the 
discharge is into a covered or practically 
closed tank. This may be relieved by put- 
ting a large-sized safety valve at any con- 
venient bend or horizontal pipe at the sur- 
face of the ground. 

Assuming 60 per cent. submergence, the 
volume of free air for maximum economy 
may be roughly taken from the following: 
For lifts of 25 feet, 13 cubic feet of air 
for 100 gallons of water; for lifts of 75 
feet, 28 cubic feet of air per 100 gallons 
of water; for lifts of 100 feet, 36 cubic 
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feet of air per too gallons of water; for 
lifts of 150 feet, 57 cubic feet of air per 
100 gallons of water; for lifts of 200 feet, 
75 cubic feet of air per 100 gallons of 
water. 

With side inlets and 34-inch air pipes 
and 1% -inch water pipe, the ordinary 
capacity will be about 25 gallons per min- 
ute, and for larger wells the capacity may 
be assumed as varying nearly but not quite 
with the square of the diameter of the 
water pipe. For example, a 6-inch water 
pipe will ordinarily give a flow at fair 
economy of from 499 to 425 gallons per 
minute. In the case of central air pipe 
with 3'%-inch casing, the output should be 
about 110 gallons per minute, or 230 gal- 
lons with 5-inch pipe, and other sizes in 
proportion. Generally speaking, from 10 
to 14 gallons per square inch of area of 
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feet should be avoided, except by dis- 
charging into a tank with a gravity flow 
the rest of the distance. 

W. S. ANDERSON. 


Urbana, III. 





Old-Time Portable Engine 


Fig. 1 shows a peculiar construction in 
Possibly the bet- 
ter part of a century has passed since it 
was built. This engine was made in Eng- 
land, but of course all the small steam fit- 
tings, as well as the steam governor, have 


portable-engine design. 


been recently put on. 


The crosshead is a simp‘. casting, run- 
ning on a round euide having a flattened 
top side, with a gib and two set screws for 
making the adjustment for wear. 


The 











FIG. I. AN OLD-TIME 
water pipe, after deducting the air-pipe 
area, will be about right, the smaller figure 
being used for short lifts and the larger 
fieure for lifts of 100 feet or over. 

The matter of economy is generally mis- 
understood and most of the claims of 
hich efficiency should be taken with rather 
a liberal allowance. While under favorable 
conditions it may be possible to approach 
70 or 89 per cent. efficiency figured from 
the discharge back to the indicated horse- 
power of the compressor, most of the tests 
of ordinary wells where extreme sub- 
mergence is not possible seem to indi- 
cate efficiencies between 20 and 35 per 
cent. 

It should be understood and remem- 
bered, also, that the air lift is not well 
adapted to forcing water horizontally and 
horizontal discharges ‘of over 40 or 50 








PORTABLE ENGINE 


connecting rod, as can be seen, has a 
marine end working on a very small crank 
pin, and the back-end adjustment is made 
by a key working against a plunger in the 
end of the rod. The crank wheel serves 
balance wheel well as a craik 

The main shaft extends throuch 
beneath the boiler and has a band wheel 
on the opposite side. It is to be noted that 
the main spider casting that carries the 
main shaft has as much metal in its make- 
up as the entire engine. 
is on 


asia 


wheel. 


as 


The eccentric 
the straight-line principle, goine 
straight back to the valves. This one point 
in the construction of this engine and 
boiler is of much interest because of its 
rare design. 

The flues, as shown in Fig. 2, are 2 
inches at the small or firebox end and are 
2% inches at the smokebox end, tapering 
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just as shown. The flues as weil as the 
plates are made of the best soft iron, 
which goes to uphold the theory of less 
corrosion from old brands of iron than the 
iron or steel. While 
deep pits are in plain sight, as-a whole 
the plates have stood wonderfully well. 
The firedoor is made of the same plate as 
ihe boiler latch. The rivet pitch is un- 


new-process some 






































usual. The crank pin is about 1 inch in 
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diameter, while the engine cylinder is ap- 
proximately 7x14 inches. 
The design is peculiarly American, 
especially the tapering lap-welded flues. 
C. R. McGAuHey. 


Richmond, Va. 


A Peculiar Power Plant Accident 





Recently a peculiar accident happened 
in the plant of the Sturgis Light and 
Power Company, breaking the main 
journal, springing the crank pin and bend- 
ing the connecting rod on the 10 and 20 
by 24-inch tandem compound Corliss 
engine. The journal cap also broke into 
three pieces. At the time the load was 
very light. There was 1%4 gages of water 
in the boiler, 
sure, 5 


100 pounds boiler pres- 
pounds receiver pressure and 22 
inches of vacuum. The speed of the en- 
gine was 100 revolutions per minute. The 
ammeters showed a load of 10 amperes, 
or approximately 30 horsepower. 

I had just oiled the valve gear all 
around and then blew down the oil trap 
connected to the oil separator on the ex- 
haust line. When I stepped to the switch 
of a s-horsepower motor that runs the 
circulating pump on the evaporative sur- 
face condenser and pulled it out, about 15 
seconds later, the crash came. 
takes about 2 


The motor 
amperes, which would still 
leave a load of about 8 amperes or about 
24 horsepower. The condenser was cool, 
net above 75 or 80 degrees Fahrenheit. 
The vacuum pump was running well and 
the relief valve was tight, as the vac- 
uum still stood at 22 inches, 
closed the throttle. 

The wreck was caused by water in the 
low-pressure cylinder. The cylinder is 
provided with relief valves which operate 
at 30 pounds, but could not relieve it 
quickly enough to save the journal. The 
receiver is placed on the crank side of the 
engine, under the floor, from which the 
Steam rises to the top of the low-pressure 
cylinder, which exhausts through a 10- 
inch pipe to the condenser. The ex- 
haust pipe runs down 1 foot from the 


when I 
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cylinder, then 3 fect 6 inches to the side of 
the foundation, turning through another 
ell and along a horizontal line a distance 
of 30 feet 6 inches to another ell, where 
it rises about 16 feet, going through an 
Austin vertical oil separator to the con- 
denser, which it enters through the side of 
a 10-inch tee with a relief valve on top 
of the The feet in 
diameter and 4 feet long, steam entering 
one end at the center and leaving at the 
top, at the center of length. There is no 
trap connected to the receiver. 


tee. receiver is 2 


The engine had been in continuous op- 
eration for 8 hours at the time of the 
accident. The governor, governor belt 
and valve gear were all in good shape 
working freely by hand. The 
load is generally 18 to 19 amperes from 


afterward, 


midnight till 4 am., when it gradually 
drops to 10 or It amperes. I should 
like to be told how the water got into 


the cylinder. There is always a little 
water in the receiver when the engine 
and opening drain are shut down. 
O. J. LyYNcE. 
Sturgis, S. D. 





Babbitting Large Engine Bearings 


Main-bearing troubles originate in most 
cases in improper workmanship, and give 
no end of trouble, causing constant at- 
tention, numerous shutdowns and expense. 
Every engineer has lost part of his Sun- 
day-school training over hot bearings, and 
should not forget it when it becomes nec- 
essary to rebabbitt them. 

The common way of filling the boxes 
by pouring metal around the shaft and 
scraping to a fit is the cheapest way, as 
far as the job is concerned, but not in 
the long run. 

If the 


of good 


engineer is employed by a man 
judgment, he will be 
to use the best way. 


permitted 
Those who are em- 
ployed by men of no judgment have my 
sympathy, and I advise them to hunt bet- 
ter quarters, or will be of 
thorns all their days and their time will 
be used up at the end of a hose, squirting 
water on the pet bearing. 


their beds 


In the first place, it is impossible to 
pour metal in a box casting and keep it 
snug and tight without peening the sur- 
face of the metal with the peen end of a 
hammer, as this stretches the metal on the 
surface, causing it to set snug and tight 
next to the casting and in the anchors. 

To peen a bearing it is necessary to 
use nore metal and a lathe or boring ma- 
chine as the metal has to be enough thicker 
to allow the peening, which dents up the 
surface, and such dents must be bored 
out. 

Some bearings are so designed that the 
bottom will come out by jacking up the 
crank shaft enough to take off the weight, 
while a few are so designed as to make it 
impossible to remove the bottom, it and 


-) 
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The latter 
case makes the most expensive operation, 
requiring the crank shaft to be taken 
out and the use of a portable boring bar. 

In pouring bearings | have found that 
the metal should be three-eighths thicker 
than required. 


the frame being cast together. 


A good way is to turn 


up a wooden mandrel 34 inch smaller 
than the required size and 4 inches longer 
than the bearing. Cut out two circular 
pieces from t-inch boards, the circle being 
the the mandrel. Use 
these pieces to hold the mandrel in place 


while pouring the metal. Be 


same as wooden 
careful to 
clamp, putty and weight down the wooden 
mandrel properly. Peen as explained and 
set the bearing up on a lathe or boring 
machine. Be careful to set up perfectly 
square as this is the most important op- 
eration. I would advise the services of : 
good machinist for this. 


Where the bottom cannot be removed. 
habbitt the same way. The only difference 
is in boring, which must be done on the 
engine with a portable boring bar. 

When bearings are made in this man 
ner and properly lubricated they will give 
no trouble if good metal has been used. 
They will be 
run. 


much cheaper in the long 


Joun S. Van PEt 
Augusta, Ga. 





Curing a Leak in a Steam Pipe 


The accompanying illustration is of a 
job I did on an &-inch steam pipe. It 


is past the experimental stage, having 
held the joint tight seven months. The 
leak was at 14, where there was copper 
calking. The clamp B is a 5%-inch iron 


rod, bent to the shape of a_ horseshoe, 
with both ends threaded. 


It was passed 
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CURING A LEAK IN A STEAM PIPE 
through holes in a piece of strap-iron, 
7 and 2% by 12 inches, then the nuts 
were put on and drawn tight. The clamp 
C was put on in the same way, the only 
difference being in the size of the rod, 
which was 1 inch. Then the copper was 
put in and clamp C tightened, and the cop- 
per calked. 

E. W. Jacxkson. 

Muddy, II. 
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Telltale to Show Condition of 
Spark Plugs 





The accompanying is a diagram of the 
method which I connected to a make-and- 
break ignition system of a producer-gas 
engine, with telltale lamps which indicate 
the condition of the spark plugs. This is a 
three-cylinder engine. To start it the 
three-pole switch is thrown to the side 
on which there are five poles (or to the 
right). This puts the batteries in series 
with the spark plugs and cuts out the 
telltale lamps on the switchboard. When 
the engine is up to speed, I throw the 
switch to the left, which connects the 
spark plugs to the magneto circuit, which 
connects the little telltale lamp in series 
with its respective plug. When a circuit 
is complete the lamp lights. In other words, 
when the engine is running by the magneto 
there is a continual blinking of the lights, 
one after another. 

‘The condition of the plugs is detected 
by the brilliancy of the lights. If a 
light becomes dim it indicates that the plug 
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Oiling Elevator Engines 


In our office building, in the course of 
each day we run three engines, a 10x12 
automatic piston-valve engine, running 
325 revolutions per minute and doing 
about 40 horsepower for two hours; an 
18x36 Corliss at 125 revolutions per min- 
about 33 horsepower when 
started at 7 a.m., and increasing to 300 
horsepower, after 10 a.m. on a dark day 
(this runs ten hours); and a 15'4x15 pis- 
ton-valve automatic at 250 revolutions 
per minute, doing from 250 down to 15 
In addi- 


ute, doing 


horsepower, for about 6 hours. 
tion we run a duplex, triple-expansion, 
rotary-valve pump with steam cylinders 
15 and 25 and 34 by 24 inches (or the 
equivalent as regards cylinder oil) for 13 
hours; also a 12 and 7 by to-inch house 
pump for about 3 hours; and a boiler-feed 
pump 9 and 5!4 by to inches for 19 hours. 
We also have used a half pint of cylinder 
oil per day on the Corliss piston rod. 
We use 17 gallons of 4o-cent cylinder 
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can be heard) gives one drop to 150 feet 
of piston travel, or 4 drops per minute. 

| do not contend that this is scientific 
or that we get the utmost from the oil. 
| have not given the subject special at- 
tention, simply adopting this way to se- 
cure some consistency in the feeding. 


The triple-expansion pump gets one 
drop to 20 strokes, representing but 40 
feet of piston travel, but there are six 
evlinders. With all the elevators running, 
the pump makes 95 strokes per minute, 
which makes the feed nearly 5 drops per 
minute. I have never thought best to go 
below this, but am not clear but that on 
the vaporization theory the quantity that 
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Producer Gas Engine 











to which it is connected needs cleaning. 
This can be done in this engine while 
running, by shutting off the gas in this 
cylinder. Clean the plug, replace and con- 
nect up again, after which the light will 
come up bright. This switch is a standard 
25-ampere switch with two extra poles on 
the middle bar. This bar just short-cir- 
cuits the lamps when the batteries are the 
source of power to ignite, so that the 
batteries are not pulled down so fast. 
The lamps are 4-candlepower, 10-volt. 

If this system is installed on an en- 
gine there must be a pole on the middle 
bar (battery side of the switch) for each 
cylinder. 


J. E. KEsster. 


Philadelphia, Penn. 
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3-Pole Double-throw Switch 
with 2 extra Terminals on 
Middle Pole on Battery Circuit. 
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YRICAL CONNECTIONS FOR MAKE-AND-BREAK 
I do not 

I have 
never noticed signs of distress in the auto- 
matics, no matter how slow the feed, but 
the Corliss, if the feed is less than one 
drop to 35 revolutions, shows that it needs 
more, so I have fixed on one drop to 
25 revolutions, giving one drop to 150 
feet of piston travel, or five drops per 
minute. I have made this the rule for all 
This 
gives the 15'4x1t5 one drop to 60 turns 
or 4.2 drops per minute. 

The engines are direct-connected units, 
the 1toxt2 being helted to the dynamo, and 
the length of belt being such that giving 
one drop to 36 passings of the joint in 
the belt over one of the pulleys (which 


oil per month of 26 days’ run. 
know the composition of the oil. 


the engines, disregarding the bore. 





IGNITION SYSTEM 















is sufficient for the high-pressure cylinders 
should be enough for all, in which case 
it could be cut down considerably. 

The other pumps mentioned have differ- 
ent lubricators, one a down-drop feed 
with very small drop, making it difficult to 
compare them with the others. We give 
them a little more than enough to keep 
them quiet. All lubricators are sight- 
(not positive) and are refilled be- 
fore they are empty. The oil that escapes 
in drawing off the water, or slops over 
in filling, is caught and goes into the 
strainer with the oil for bearings, which 
it does not thicken enough to be ob- 
jectionable. 


feed 


B. N. ANDREWS. 
New York City. 
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Armature Winding 





In the August 5 number C. W. Hull 
asked why an odd number of bars is used 
in a commutator. An odd number or 


FIG. I. SIMPLEX SINGLY REENTRANT 





FIG. 5. TRIPLEX TRIPLY REENTRANT 


an even number of bars may be used, 
depending on the original design. The 
number of commutator bars is always 
equal to the number of inductors divided 
by 2 M, where M is any integer and 2 M 


OUT YOUR 


a factor of Z, the number of inductors. 
Expressing the foregoing as a formula: 
\ r 4 
aes? "x 


where 


FIG. 2. DUPLEX SINGLY REENTRANT 


FIG. 4. DUPLEX DOUBLY REENTRANT 
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N = Commutator bars, 
Z = Inductors, 
M = Any integer, 
2M = Factor of Z. 
An inductor is that portion of the wind- 


IDEAS 


ing that cuts the magnetic field. A coil 
is usually composed of two inductors, 
but a coil may have many turns of wire 
and yet only two terminals; yet as far as 
the winding connections are concerned a 
coil is here treated as one turn only. A 
coil, therefore, is composed of two in- 
ductors. 

Armature windings are of two large 
classes, wave and lap. This division is 
only for the so-called closed-coil arma- 
tures, 

Further than this, both classes may be 
classilied as to the nature of the winding. 

A simple winding represented by lig. 
1, in which the half circles are the coils, 
is a simplex winding, and said to be 
singly reéntrant. Singly reentrant means 
it enters upon itself once. Tig. 2 shows a 
winding which is two simple windings 
placed on top of each other. This is a 
duplex, singly reéntrant winding. Tig. 3 














Yoo\ 


FIG, 0 FIG, 7 
has three sepirate paths and is known as 
a triplex singly reéntrant winding. 

lig. 4 is different. The first path goes 
around the armature, but instead of clos- 
ing upon itself closes on the next com- 
mutator bar, and what was the second 
path in Fig. 2 starts from this same bar. 
The second path goes around the arma- 
ture and closes upon the first bar. This 
winding is one closed electrical circuit, 
but the winding must be traced twice 
around the armature to close in upon the 
original starting commutator bar. 

Fig. 5 is more complicated, requiring 
three turns around the armature of trac- 
ing to close the circuit. Fig. 4 is a 
duplex, doubly reéntrant, meaning to 
enter in upon itself again, strictly speak- 
ing not exactly correct. Fig. 5 is a triplex, 
triply reéntrant winding. 

Now, when the winding is simplex— 
wave or lap—any number, odd or even, 
of commutator bars may be used. If the 





584 





winding is a duplex, an odd number of 
bars will give a doubly reéntrant winding 
and an a singly reéntrant. If the 
winding is triplex, and the number of 
bars is divisible by 3, the winding is 
singly reéntrant. If the divided 
by 3 is not an integer, the winding is 
triply reéntrant. This may answer Mr. 
Hull’s question. 


even 


bars 


G.. A. GracK. 
Norwood, O. 





Producer Gas Plants 
Buildings 


for City 





The following is in answer to the letter 
of Isaac P. Storm, in regard to gas-pro- 
ducer installations in New York City. 

One of the main 
stalling the 


reasons for not in- 
engine and _ producer 
plant in office buildings, apartment houses 
and the like is that they do not have the 
exhaust which used for 
heating in the winter and an absorption 
system for refrigeration. The combina- 
tion of a low-pressure steam plant for 
heating and the gas producer would make 
the operating cost higher than with the 
steam plant. 


gas 


steam can be 


Another reason is the noise. The gas 
engine has not yet been perfected so as 
to keep the noise of the explosion under 
control. Also, as soon as the .engine is 
worn in a little, the drumming of the pop- 
pet valves is noticeable. This of course 
would be a detriment for the office build- 
ing or apartment house. 

Another reason is that the gas producer 
itself requires a good deal of head room 
to work over, and in most of the office 
buildings and apartment houses now built 
no provision is made for this contingency. 
In the case of a building where the noise 
is not objectionable, and where the power 
needs to be increased, the installation 
of a gas engine and a producer would 
without doubt keep down the cost of op- 
eration considerably more than increas- 
ing the boiler capacity and using steam 
power. 

In regard to the comparative liability 
to break downs, the statistics from engine 
insurance companies give the following 
ratios: Steam engines, 1 in 8.1; electric 
motors, I in 8.2; gas and oil engines, 1 in 
7?.4. Hence, comparative reliability should 
not enter the discussion. 

The three main points, then, to be con- 
tended with in the installation of a gas 
engine and producer for the office build- 
ing or apartment house are the lack of 
heating ability (which, by the way is 
being gone into now by making use of 
the hot jacket water and the exhaust 
gases with some success, but not sufficient 
to heat a whole building) ; the noise: the 
head room needed for the operation of the 
producer. 

The writer also believes that the board 
of fire underwriters has a few conten- 
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tions which have to be overcome but 
which are not very formidable. The place 
for the gas engine and the gas producer 
up to the present is in factories, manu- 
facturing buildings, or, under certain con- 
ditions, loft buildings. 

The small high-speed steam engine, tak- 
ing little floor space and running quietly, 
has a strong hold on the average office 
building or apartment. 

RossiTER HOLBROOK. 

New York City. 





Draft Gage 


I noticed in the August 3 number, an 
article by William E. Miller, describing a 
simple and easily made draft gage for the 
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A DRAFT GAGE 


boiler flue. I have had a little experience 
in this line, and in my boiler testing have 
used a gage which I made myself, and 
which I think is not only easier to read 
but also will give more accurate readings. 

The reading desired is the difference in 
level of two columns of water, when one 
column is connected directly to the flue. 
Mr. Miller obtains this reading by filling 
a U-tube to a certain definite mark or 
hight, then noting how much one column 
drops when the other is connected to the 
flue. The filling of a small-bore glass 
tube to a definite hight requires con- 
siderable time and patience, and if re- 
peated often will ruin the paper markings. 

The sketch shows what I consider both 
a more convenient and a more satis- 
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factory draft tube and one at the same 
time as easily made. Heat a glass tube, 
about 2 feet long and 4 inch in diameter, 
over a bunsen burner, blowtorch or com- 
mon gas jet to a red heat, and bend into 
2a U about 2% inches between the verticals, 
and one vertical about 2 

than the other. Heat the glass again 
just above the horizontal, and draw the 
two verticals together, leaving about I/1o 
or % inch between them. Bend the end 
of the longer vertical to about a 95-degree 
angle, to take the tube. In heating the 
tubing, it must be kept revolving in the 
flame. After the tube is finished, heat the 
tip ends in the same way until their edges 
are rounded, not sharp as when broken 
from the longer piece. 


inches longer 


Take a piece of 
wood about 6 and % by 12 inches and 
clue or tack on a strip of paper ruled in 
tenths of the inch. Fasten the tube di- 
recily over this paper so that the ruling 
prejects to eit: side, and 
three strips of thin shect brass. 

Fill the tube with water to any ccn- 
venient hight and connect the longer end 
by a rubber tube to a '4- or 34-inch pine 
into the flue. Then read the 
amount of deflection in the water column. 
This is very easy because the two columns 
close together. The 
hind them. As the reading desired is the 
total deflection, with Mr. Miller’s device 
all readings must be multiplied by the 
factor 2, which he does not mention, while 
this device the correct reading i 
obtained directly. 


fasten by 


leading 


are ruling is be- 


with 


_ 


5 


C. K. Carter. 


Chicopee Falls, Mass. 





Trouble with an Exciter Set 


Replying to C. L. Greer’s query in the 
August 3 number, I should think his auto- 
switches on feeders or machines would 
knock out before killing the plant. Some 
plants have no automatic switches on thie 
switchboard, as it is preferable to have 
temporary short-circuits burn off than to 
be troubled with an interrupted service. 
I infer from the article that nonautomatic 
switches are used. As to the real cause 
of the set dying, it would be difficult to 
say. A. short-circuit 
three 
from 


lasting from, say, 
to ten seconds upon a machine oi 
500 to tooo kilowatts should 
cause an appreciable drop in the speed of 
the exciting units. 

Seldom if ever do all three legs of an 
alternating-current system become short- 
circuited, but even then the alternator 
would stand up for perhaps a minute of 
two. From the information given it would 
appear that the motor-generator set was 
of the low-speed type, the direct-current 
end a shunt generator (compounding all 
cutout since the installed, 


not 


machine was 


perhaps), or the impedance of the induc- 
It may be that 


tion motor is very high. 
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the induction motor is overloaded, caus- 
ing too great a percentage of slip, and 
when the short-circuit occurs the terminal 
voltage of the motor is so low, due to the 
lagging current, that it causes the direct- 
current exciter voltage to fall, as would 
naturally be the consequence. Automatic 
switches in the feeder circuits would cause 
shorter delays in service than to start up 
from a dead plant. 
L. EarLte Brown. 
Roundup, Mont. 





Raising Water 


Referring to the inquiry of James W. 
Sherman, in the August 17 issue, regard- 
ing the raising of water from a great 
depth from wells by compressed air, if 
Mr. Sherman had given the size and depth 
of the wells, together with the hight the 
water had to be raised to the surface, and 
some idea as to the quantity of water re- 
more direct answer could be 
given to his question. 


quired, a 


Air lifts are used to quite an extent 
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cannot possibly be obtained, and while 
the pumps may be operated with 
siderably less submergence, it generally in- 
creases the cost of pumping somewhat. 
The quantity of air required depends 
somewhat on the size of the instailation, 
the proper the 
flow of water in the wells, etc., and it is 


con- 


proportioning of pipes, 
impossible to give the’ exact’ quantities 
as it is very seldom that two wells will 
work exactly alike. 

I give herewith a table showing the 
approximate quantity of air required and 
working pressure for all ordinary cases, 
but know of a number of installations that 
are operated successfully with from 15 to 
20 per- cent. less air than is shown in this 
table, and a installations that 
more. 


few use 

In selecting a compressor it is well to 
allow a surplus over the amount given in 
the table, as it cannot always be known 
before testing how much the water in the 
wells will fall when being pumped; and 
while some of the better makes of the 
larger sizes of with 
chanically operated inlet valves, will give 


compressors, mec- 








APPROXIMATE CUBIC FEET OF FREE AIR AND WORKING PRESSURE 
TO RAISE ONE GALLON OF WATER BY 


REQUIRED 
“AIR LIFT.” 
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importance, provided, of course, the air 
pipe is somewhat above the bottom of the 
water pipe. There are a number of dif- 
ferent arrangements that give good re- 
sults. 

In some cases, where it is desired to 
deliver the water at some distance away 
from and above the well, where sufficient 
submergence cannot be obtained, air-dis- 
placement pumps are used, that is, a cyl- 
inder or chamber is lowered into the well 
below the water line and provided with 
valves 
inders, 


somewhat similar to pump cyl- 
filled and 
What is 
known as the “dense air” system, by which 
the returned to the 


under considerable pressure, increases the 


being alternatively 


emptied with air under pressure. 
air is compressor 
economy of the compressor and makes a 
satisfactory and very economically oper- 
ated pumping plant. 

Direct-acting deep-well steam pumps 
are generally very wasteful in the use of 
steam and very seldom are any more eco- 
nomical to operate than a good air-lift 
system, properly installed. All kinds of 
deep-well pumps, having a long line of 
rods, generally, 
maintain, to say 


are quite expensive to 
nothing of the trouble 
and time lost in pulling and replacing rods 


and buckets. They are good things to 
































RATIO OF SUBMERGENCE TO LIFT. keep away from wherever it is possible, 
| | 7 | ~ particularly where any considerable quan- 
1 to 1. 14 to 1. | 2 to 1. 23 to 1. bi * . 
| | _ tity of water is required from deep wells. 
Working | Working | Working | ¥eee Air, | Working However, when opx rated | at very slow 
Lift in| Free Air. | Pressure,| Free Air, | Pressure, | Free Air, | Pressure,| Cubic | Pressure, speeds and large capacity is not required, 
Feet. | Cubic Feet. | Pounds. | Cubic Feet.| Pounds. | Cubic Feet.| Pounds. | Feet. Pounds. ad ae int . ; Peet 
= | ees their use is sometimes admissible. 
20 0.428 9 oar. 13} | 0.252 18 224 Ig — 
30 0.47 134 0.35 | 20 | 0.29 | 27 | $4 G, A. Retcrarn. 
49 0.508 18 | 0.387 27 «|| «600.325 «| (36 45 = 
59 0.546 22) 0.422 | 34 | 0.36 45 6 Los Angeles, Cal. 
69 0.582 27 0.457 40} 54 674 
80 0.653 36 | 0.522 | 54 72 90 
100 0.72 45 0.585 | 674 90 1124 
120 0.785 54 | 0.642 | ot 108 135 
140 0.847 63 0.697 941 126 1574 * Se 
164 0.907 72 0.755 108 | 144 180 Cylinder Lubrication 
180 0.965 | 81 0.81 1214 | 162 202 
200 1.022 | 90 0.862 135 180 225 iessiiaetiinin 
| 
— _——— — — — It cannot be denied that engineers have 
in this section for raising water and oil a volumetric efficiency of over 90 per for a number of years been gulled by the 


from wells, in some cases operating in cent., there are some of the smaller sizes chemist, the oil manufacturer and the oil 


salesman. 


oil wells 2099 feet deep or more. In many 
cases the ccst of installation is moderate 
and in all cases the cost of maintenance is 
very low, and air lifts, with compressors 
of any reasonable size, can be operated 
more economically than ordinary deep- 
well pumps. - There 
where they are really the most eccnomical 
appliances that can be used. 

It is necessary, however, to have a prop- 
er amount of 
nomical operation. 


are many situations 


submergence to get eco- 
The exact amount of 
submergence for best work varies a little 
the lift and quantity of 
handled. Ordinarily, for lifts of 40 feet 
or less I would recommend about 2% to 
1, that is, 2'%4 times the amount of pipe 
the surface of the water in the 
well when pumping the maximum quan- 
y, to the lift above this level. With 
lifts of from 50 to 80 feet, 2 to I gen- 
erally gives good results. On deeper lifts 
1'4 to 1 is frequently used. There are 
situations where sufficient submergence 


with water 


helow 


tit 
tit 


of compressors, with poppet-inlet valves, 
that are deficient in inlet-valve area, and 
some of them wiil not deliver 69 per 
cent. of the amount of air that is shown 
hy piston displacement when running at 


full speed. This, of course, varies with 
the inlet-valve area and _ speed. 

The size of air pipe is not very im- 
pertant, providing it is large enough to 
carry the air without undue friction, and 
the worling pressure given is based on 
there be:rg very little friction. 
in which the water 
is lifted to the surface is, however, quite 
important, as there must be a fairly high 
velocity to work properly, and it is better 
to err in having the pipe a little too small 
than too large. The best work is generally 
obtained with a of from 12 to 18 
gallcns per minute per square inch of 


section. 


The size of the pipe 


flow 


Smaller pipes will not stand quite 
so high a velocity as larger sizes. 

The arrangement of the air nozzles at 
the bottom is not a matter of very great 


It has been conclusively proved 
flash 
which oil 

ignite) and specific gravity (the weight of 
a given quantity of oil) 
misguiding as factors upon which to base 
the lubricating value of any oil. In fact, 
it is safe to say that no external or in 
ternal test, apart from the actual cylinder 
to be lubricated, is of value. 


that 
(the 


Viscc sity (consistency a point 


temperature = at vapors 


are extremely 


Therefore, 
attention must be confined to the specific 
working conditions. 

It follows that 
the assistance of the engineer in choosing 
the local conditions ; 
cannot possibly do without the other. Both 
the plant and the oil have their peculari- 
ties, known only to the engineer and the 
oil man. 


the oil man must have 


an oil to suit one 


it will be readily 
understood that in order to select the most 


suitable lubricant, an oil 


Therefore, 


man must ne- 


cessarily have an intimate technical knowl- 
edge of the various laws which govern 
steam-engine being a 


practice, besides 
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. 
master of his own business. It then re- 
mains for the engineer to be most careful 
in giving the oil man full details of the 
plant. 

As certain classes of coal meet condi- 
tions better than others, irrespective of 
their heating value as coals, so oils differ 
in much the same ratio but their differ- 
ences in quality, or suitability, are ex- 
tremely wide and difficult to ascertain. 

The conditions to be considered in a 
modern plant, man's 
guidance, should be as follows: Type of 
engine; makers; date; horsepower; work- 


steam for an oil 


ing pressure; superheat at boiler and at 
the stop valve; whether the boilers prime; 
lubricators; where the oil is fed from the 
lubricators to the engine; whether auxil- 
iary lubricators and 
peculiarities of working conditions; feed 
waters (alkaline, soft, hard, ete.). The 
best results are invariably obtained from 
blended oils, as no one oil can possibly 
meet the many conditions perfectly. 

The character of cylinder oil should be 
such that when subject to the conditions 
of the high-pressure cylinder it will not 
yield products, or any form of bitumen, 
but remain a perfect lubricant; in other 
words, the residue of the oil should be 
a lubricant. There is a method, but un- 
fortunately a very crude one, of ascer- 
taining the character of the residue after 
heating to 600 degrees Fahrenheit for a 
Place a measured small 


are fixed, where; 


number of hours. 
quantity of cylinder oil in a thoroughly 
clean In another but larger ves- 
sel place enough lead for partly immersing 
the vessel containing the oil. Heat the 
larger vessel containing the lead until the 
metal is molten, then immerse the vessel 
containing the oil and let it remain for a 
number of hours. Care must be taken to 
note the loss in evaporation at various 
intervals for comparison, until finally the 
oil is past evaporation, or little evapora- 
Examine the 
and if it is found to be tough, leathery, 
gummy, or of acarbonaceous character, the 


vessel. 


tion is observed. residue, 


oil may be classed as unsuitable; if, how- 
the residue is of a buttery or 
vaseline nature, it may be classed as a 
suitable oil. But it is by no means an 
authentic guide. 

The conditions, by the presence of mois- 
ture due to condensation, make the task 
of lubrication very difficult. Whether it 
is good or bad for an oil to have a soapy 
ingredient to convert this moisture into 
an emulsion in order to eliminate rust- 
inv and pitting is a matter of opinion. But 
from the writer’s experience, the pres- 
ence of a fatty oil certainly lends ad- 
vantage; it must, however, be in very 
limited quantity. The writer has observed 
that high-pressure cylinder oils compound- 
ed with a small percentage of a fatty oil 
are better adapted for spreading over hot 
surfaces, and in engines fitted with Cor- 
liss valves a small percentage of a fatty 
oil in a mineral oil often does that which 
a pure mineral would never do without 


Cverf, 
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practically flooding the cylinders or valves 
with oil. What kind of a fatty oil, is a 
secret known only to the oil man. What 
has been said for the intermediate cyl- 
inder applies to the low-pressure cylinder. 

A piston reciprocates at so many hun- 
dred feet per minute against a stationary 
surface. Engine manufacturers, however, 
have designed their piston heads quite 
in ignorance as to how the slight cone 
assists lubrication. This convexed piston 
head serves a double purpose; it allows 
oil gathered on the piston to creep down 
and lodge in the clearance space between 
the junk ring and cylinder walls; whether 
the cylinder walls are saturated with water 
or oil, matters very little. 
ing lashed into the stationary surface and 
since this surface does not move, there is 
friction the stationary surface, 
the oil and the moving surface; the re- 
sult is that the oil squeezes by the piston 
rings and insures a film of oil between 
the moving and stationary surfaces. 


The oil is be- 


between 


Greases which are composed chiefly of 
animal oils, fats, ete., and are solidified by 
alkali, liable to 
decompose and absorb the various forms 


means of an are more 
of calcium which should perchance come 
over from the boiler and set up friction. 
Graphite should be used sparingly and 
intelligently. graphite 
used at a certain large power house, and 
the graphite brazed itself to the parts of 
the valves in such a manner as to reduce 


The writer saw 


their area 25 per cent., and the engine- 
makers were told that their engine did not 
come up to specification. Suffice it to say 
that blended mineral oils are infinitely 
more suitable for the modern steam plant. 
Although much can be said for grease and 
graphite, these lubricants are unsuitable 
where high temperatures and superheated 
steam play prominent parts in the eco- 
nomical running of the power house. 
Horatio W. Hutton. 
Glasgow, Scotland. 


What is considered good lubrication? 
Affinity of the iron should first be con- 
sidered. If the and valve seat 
are of the same percentage of metals, it 
will require much more oil than otherwise. 
I have in mind a Corliss engine of an 
cold make. The bored and 
new valves were put in, and an abundance 
of oil seemed to have no effect, on ac- 
count of the new valves not being of the 
right composition to correspond with the 
metals of the cylinder. 

An engine valve and face may be as 
smooth as glass, and no amount of oil 
seems to relieve the groan, but when ex- 
amined and_ the taken off 
with a fine file, the parts work right. The 
filing opens the pores. Oil must have the 
right for the temperature of 
steam, that is, oil for low-pressure steam 
will not do for high-pressure steam, 
while oil for high-temperature steam 
won't do at all for low-pressure steam, as 


valves 


valve seats 


smoothness 


viscosity 
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it will not low tem- 
perature. 

This oil question, as to quality, re- 
ceives more consideration among station- 
ary engineers than among locomotive en- 
gineers, the 


results. 


vaporize at a 


because former can 
watch The locomotive 
engineer is only allowed a small quantity 


more 
closely 


of oil, of a grade sometimes not suited 
to the requirements, as railroad companies 
furnish the same oil for engines carryiog 
150 pounds of steam as for those with 
superheaters in the front end, and at some 
points they use a water that foams very 
badly. 

would think it 
strange to be allowed 5 pints of valve oil 
for a round trip of 260 miles for two 
large cylinders using superheated steam, 
and two air pumps, when it takes from 
ten to fourteen hours to go one way and 


Stationary engineers 


five to eight to return. 
from 


Cylinder oil costs 
15 to 35 cents per gallon by the 
barrel, and using a small quantity would 
save a ton of coal. Therefore, there is no 


saving in “economizing” on oil to such 
an extent. 

In some types of valve the reverse lever 
will rattle regardless ‘of the lubrication, 
as the oil pipe leads directly above it, and 
does not go where needed until shut off, 
simply going down the side of the valve 

To 


side 


to the port, and not under the valve. 
this it should lead to the 
steam or cylinder 


relieve 
of the chest 
It is a problem to handle a lubricator ac- 
cording to theory, because after water set- 


saddle. 


tles, one opens the lubricator to oil it and 
then the The 
being more or less worn and unable to 
A lubri- 


cator contains just so much oil, 6260 drops 


closes feeds. feeds choke, 


produce five drops as required. 
toa pint, which is to be fed a drop at a time, 


but the faster it is 


drops. 


fed the larger the 
cannot handle 
Take 2 drops 
per minute and increase it to 4, and each 
drop in the area will contain about four 
times as much as the theoretical drop. 
Taking a 3-pint lubricator containing 
19,500 drops and feeding each cylinder fora 
small engine 4 drops per minute, and 
the air pump one drop, would be 540 
drops per hour, but as four-per-minute 


This is why one 
a lubricator as per rating. 


drops contain in area so much more oil 
than the single drops, thirty hours would 
be lost at this rate. 

Now, take a large engine using super- 
heated steam, with pumps. Feed 
each cylinder 7 drops per minute as rated, 
using 16 drops per minute or 960 drops 
per hour for both pumps. 


two 


This would 
be nearly 12,000 in twelve hours, so that 
a lubricator containing 19,000 
would serve about eighteen hours if it 
could be regulated thus; but in practice 
we use fewer, larger drops and more per 
minute, and it is a problem to make the 
oil last the required number of hours 
Doubling the diameter increases the vol- 
ume four times, which is the reason why 


drops 
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the larger drops contain so much more 
oil, 

James C. STewart. 
Clovis, N. M. 


My experience, covering twenty years, 
that the 
cylinder oil per 


number of 
minute upon 
the engine being properly lubricated, and 
it requires no 


has been drops of 


depends 
down or 


expert to cut 


increase the drops per minute to attain 


the desired result. Of course less good 


oil is required than poor oil, but a cyl- 
inder oil can be purchased in this vicinity 
for 50 cents per gallon which is. satis- 
factory for from 100 to 125 pounds pres 
sure. In my opinion it is useless for the 
operating engineer to try to determine the 
quality of oil before using it, for in these 
days of scientific compounding 
but a chemist can be fooled. 


An 


condensing engine indicating 1800 horse- 


anyone 


upright triple-expansion surface- 
power at 165 pounds steam pressure, with 
flat valves on the middle and low-pres- 
sure cylinders, and a piston valve on the 
high-pressure cylinder, used a_ pint of 
cylinder oil every two weeks, distributed 
between the gravity 
placed on the cylinder heads. 
triple-expansion 


cylinders by cups 
A vertical 
surface-condensing en- 
gine, with all flat double-ported valves, 
and 175 pounds steam pressure, the aver- 
age revolutions being 75, and the indi- 
cated horsepower 2500, not 

cylinder oil the high- 
pressure valve from groaning and squeak- 
ing. 


could get 


enough to stop 
This engine was lubricated with a 
ratchet and plunger type of lubricator, 
quart size, and | have pumped a quart 
of oil in the high-pressure cylinder and 
valve chamber and it made no impres- 
sion on the groaning. By accident it was 
that 


the high-pressure piston rod stopped the 


discovered pure tallow swabbed on 


groaning. The steam must have taken up 
the tallow and the exhaust deposited some 
the 
The tallow did not 


tallow on valve and cylinder face. 


show bad effects on 


the packing or cylinder or valve faces. 


The quantity used was small, a pound 
lasted a week. ~ 

\ vertical triple-expansion surface-con 
densing engine, 2500 indicated horse 
power, 175 pounds steam, 8o revolutions, 


flat double-port middle and low-pressure 


valves and high-pressure piston valve, 
used no cylinder oil, except a_ iittle 
swabbed on the piston rods every half 
hour. The cylinder rings were tested 
every six months. The heads were taken 


and steam admitted by an auxiliary 


Ive under the pistons and if steam 
came through, the piston rings, which 
were of a patent make, were taken out, 
expanded and = made © steam-tight. I 
watched these cylinders for nearly two 
Vears and repeatedly tested them with a 
tilescope gage and they did not show 
1/64 wear and ha’ faces like glass. It 
must be remembered that these vertical 
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marine-type engines have no friction due 
to a heavy piston. 

A 12x15 horizontal flat D-valve engine, 
175 revolutions, 100 pounds steam, will 
not run without distress under 14 drops 
minute. The 


and valve face are in good condition. 


of eylinder oil per rings 

In a plant in an office building in this 
city, cylinder lubrication of the elevator 
pumps and high-speed engines is achieved 
by placing a cup containing graphite and 
cylinder oil between the sight-feed lubri 
cator and the steam pipe. 

HaAroLp JAMES. 


New York City 


Observation by one of the oldest engi 
the quantity 
used in Corliss 
that 
this 
‘For quite a 
have had charge of 


neers in active service, of 
of cylinder oil generally 
engines, has led to the conclusion 


there is frequently great waste in 


item of running expense. 
number of years I 
several engines, one of which is a double- 
tandem-compound with high-pressure cyl- 
inders 22 inches in 
pressure 42 


and low- 
stroke of 
revolutions 


diameter 
inches, with a 
60 inches and running at 61 
per minute. 
and superheated about 15 degrees is used. 
This engine old, the 
cvlinders have not been rebored, and it 
We 


quart of cylinder oil per day per cylinder, 


Dry steam at 130 pounds 


is eighteen years 


is in test condition today. use one 
or one gallon per day for the engine. The 
oil is fed by Rochester lubricators. 
We have one cross-compound Corliss 
engine 22 and 4o by 60 inches, running 
at 63 revolutions per minute, with steam 
from boilers. 
twenty years old and in good condition. 


the same This engine is 
The cylinders have not been rebored. We 


have for vears used only 2 quarts per 


day. There is another cross-compound 
Corliss, 24 and 48 by 60 inches and run- 
ning 77 
we use 5 


revolutions per minute, on which 
quarts per day, including the 
independent air-pump engine. These three 
with the 
same quantity and grade of oil during 


engines have been lubricated 


condition 


had all 


these and their today 


the oil 


vears, 
that 


necessary. 


proves they have 


| have no doubt that there are Corliss 
engines using less cylinder oil, but I have 
not considered it prudent to go lower. 

In regard to the quality of 
the 


the cyl 


inder oils in market, | have found 


that price is no criterion. 


that strictly 


I am positive 


mineral oil will not = Jubri 


cate an engine cylinder — satisfactorily. 


There must be 3 or 4 per cent. of animal 
fat thoroughly incorporated with it, to 
make it adhere to the walls of the cyl- 
inder. 

We pay 21'4 cents per gallon for our 


oil, which makes the cost on the tandem 


driving 1400 horsepower 21! 


the 


cents per 


day and on small cross-compound 


driving 700 horsepower 10.7 
the cross-compound 


driving 1400 horsepower costs 26.9 cents 


cents per 


day, while larger 


ie, 
557 


The 


these 


per day. cylinder lubrica- 
taken to- 
gether is 5.14 cents per horsepower pet 
year. 


cost ol 


tion on three engines 


\. B. Corcoran. 
New York City. 


glad asked 


iributions on cylinder lubrication 


1 am you have for con 


rhis 
is a subject | have long been interested 


in. | have been feeding cylinder oil to 


an engine twenty-five years without 
knowing, for certain, if | was using the 
proper amount. lor the last ten years 
| have been running a Sioux Corliss, 


i8x42, making 195 revolutions per minute, 
go pounds gage pressure, and developing 
about 
the 


| took charge ot 
for 


years fed a drop to every 65 revolutions 


175 horsepe wer, 


engine when new, and seven 
of 600 W cylinder oil, which amounted 


to a quart to every twenty-four hours, 
the oil costing 60 cents per gallon. 

On account of the high speed of the 
engine the valve gear made a great deal 
of noise, and sometimes for twelve hours 
1 would double the amount of oil with 
out lessening the noise of the gear. | 
use a Michigan sight-feed lubricator. To 
see if the engine was getting plenty oil 
1 would see that the feed was kept reg 
ular for shutting 
down, and then | would take off the cyl 
inder head and both the cyl 


inder walls and valves, and never failed 


twelve hours before 


examine 


to find a good coating of oil on both. 
For the past three years I have been 


using about three pints of the same oil, 
hut I don’t see that [ get any better re- 
sults. | use no trap on the steam line. 

E. MM, 


Frost 
Conshohocken, © 


Our engine is a 
running at 


16x36 Harris-Corliss, 


revolutions 


100 per minute, 
steam pressure 65 pounds. It has. been 
running two and a half years. The cyl 
inder oil used is A. W. Harris standard 
grade, fed through Rochester automatic 
lubricators at the rate of 1% pints per 
day of ten hours. The results are ex- 
cellent. 

While this may be more than the av- 
erage feed, I believe oil cheaper than 
coal and repairs. | also use a Webster 


open heater but the boilers show no trace 
of oil 

H. EK. Lemon 
Fitchburg, Mass. 
lhe writer knows of a steamship having 


engines of 7000 indicated horsepower, in 


T 


1 
} 


the cylinders of which no oil is used. The 
piston reds are swabbed about every forty 
five minutes and in this way some. oil 
finds its way into the cylinders. Thx 


internal wearing surfaces are in excellent 


condition. Smoother running and great 


er economy of operation are rarely ex 


celled in actual practic 


FRANK H. Wittiams 


New 


Haven, Conn. 
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Rhode Island Coal for New England? 


A Hard, Graphitic Coal That Is Practically Incombustible in Its Natural _ 
State Is Said to Ignite and Burn Readily after Chemical Treatment 
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That coal deposits actually exist in the 
State of Rhode Island has long” been 
known. Various excavations and expert 
inspection throughout the Narragansett 
basin have revealed this fact and the pro- 
duct of a small mine near the village of 
Portsmouth, half way between Fall River 
and Newport, has confirmed the truth of 
beyond all question of 
doubt. Some 30 or 40 years ago, coal 
was taken from this mine and used for 
smelting copper ores. It has also been 
tried for domestic use, but its hardness 
and Jack of volatile matter made it ex- 
tremely difficult to ignite, and to keep 
alight, even after the fire had been started, 
lor this reason New England, notwith- 
standing its indigenous supply, has con- 
tinued to ship its anthracite from Penn- 
The mine was abandoned and 


this assertion 


sylvania. 
up to a very few months ago no serious 
attempt was made to revive interest in 
this coal. 

About August 1, of the current year, 
Boston and New York papers came out 
with glowing accounts of the new process 
by which this coal could be burned and 
of the Rhode Island Coal Company which 
had been formed, with Henry M. Whit- 
ney, of Boston, as president, to promote 
the mine. Giving the coal a bath in a 5 
per cent. solution of sodium nitrate and 
calcium chloride, it was claimed, would 
couse it to kindle with great readiness and 
burn at an intensely high temperature. 
This process, invented by Newell W. 
Bloss, was to revolutionize New [england 
industries, for by the first of the year, 
heat. light and power were to be supplied 
by home coal. 

Recent editorial comment in these col- 
umns relative to Rhode Island coal was 
met with strong objection on the part of 
Mr. Whitney, and an urgent invitation 
to visit the mine was extended. The in 
Vitation was accepted and the conclusions 
formed from personal inspection and data 
obtained are embodied in the following 
paragraphs : 

It appears that the Rhode Island Coal 
Company has secured mining rights on 
about sooo acres of coal lands, which in- 
clude two shafts driven about one-third 
of a mile apart by the former operators 
of the mine, and a building at the mouth 
of each shaft. These structurés are 
rather dilapidated, and their boiler and 
hoisting equipment are in much the same 
plight. It is the intention, however, to 
use the boilers simply for pumping out 
the mines which had become filled with 
water while idle, and to remove the old 


equipment and buildings as soon as a 
new plant has been erected. 

For the South shaft, as it is called, 
there are two’ 80-horsepower locomotive 
boilers, supplying steam to the hoist and 
two mine pumps. The North shaft has 
live 100-horsepower vertical boilers and 
the same equipment in pumps as the South 
shaft. Both shafts are 1600 feet long, 
the South shaft having been sunk at an 
angle of 35 degrees, which would mean 
a vertical depth of over goo feet. The 
North shaft is more precipitous, and the 
decline varies from 40 to 70 degrees, with 
an average of about 45 degrees for the 
entire distance. Passages worked under- 
neath the 800-foot level connect the two 
shafts. Below 600 feet there is no ap- 
pearance of water. The springs are all 
above this level, and the water is diverted 
to a large reservoir from which it is 
pumped to the surface. 

Little timbering is noticeable in the 
mine, and on the lowest level the vein of 
coal last worked is about 5 feet thick. 
The basin is reported to be rich in coal, 
however, and it is said four new veins 
have been determined by the diamond 
drills now at work on the property, and 
these are 6% to 8% feet thick. The track 
down either shaft is in bad condition, and 
before coal in any quantity can be re- 
moved from the workings, it will require 
a new track, new cars and new equipment 
all the way through, and any level through 
which coal will be taken must be cleared 
of the rocks and rubbish now. strewing 
the path. In the present condition of the 
mine it is impossible to get out enough 
coal, without more trouble than it is 
worth, to run the boilers supplying steam 
to the pumps. This is one reason given 
for burning soft coal instead of using 
the product of the mine, the other being 
lack of sufficient grate surface to burn 
enough Rhode [sland coal to make the 
desired amount of steam. 

As soon as the diamond drills, four of 
which are at work, and the surveying 
which was started on the morning of the 
visit of our representative, September 8, 
have located the center of the basin, it 
is the immediate intention, as expressed 
by James W. Dennis, vice-president of 
the company, here to locate the plant, 
consisting of a breaker, treating tank, con- 
veying machinery and 1500 horsepower in 
producer-gas units to furnish the power 
for the mine. The breaker and a Zwoyer 
briquetting plant of 150 tons capacity per 
day of 10 hours have been ordered from 
the Traylor Engineering Company. On 





September 8 the make of gas engine and 
producer had not been decided upon, prac- 
tically nothing had -been done toward put- 
ting the mine in shape, or erecting the 
building to house the power equipment, 
yet it was confidently asserted that the 
mine would be in operation by January 
I, turning out 150 to 200 tons of coal 
per day, this quantity to be gradually in- 
creased after the first month, and when 
the vertical shaft, which is to be sunk at 
the center of the basin, is ready for ser- 
vice, it is fully expected that the ca- 
pacity of the plant will run up to 250 
tons. 

In the near future it is also planned to 
erect a large generating plant, using gas 
producers and engines, and transmitting 
the power to neighboring cities and towns, 
in which it is claimed there is a market 
for 600,000 horsepower. ‘The mine is to 
be fully equipped to ship by tidewater 
or by rail. W. F. Sekol, now with the 
Delaware, Lackawanna & Western, at 
Scranton, Penn., has been secured as min- 
ing engineer, and on January 1 will take 
charge of the mine at Portsmouth. 

Of the entire output, it is expected that 
40 per cent. will be in lump size. This 
will be given the treatment, and instead 
of revolutionizing New England industries, 
according to early predictions, will be 
limited to domestic use. Coal of pea size 
will be used in the producers, and the 
coal below pea size will be made up into 
briquets. These are to be 143% inches 
square, coming down to a sharp edge on 
all four sides, and swelling out to a thick- 
ness of less than an inch at the center. 
Twelve briquets to the pound is the ex- 
pectation, and with a special binder and 
the sharp edges of the briquet, ready com 
bustion is to be obtained. As in the case 
of the lump coal the briquets are to be 
sold for domestic use. 

In the accompanying photograph are 
shown samples of the coal of practically 
the same size as the original, but here 
the graphitic character of the coal is not 
apparent, and the general appearance is 
much better than the coal actually pre- 
sents. Coal of the size of the smaller 
lumps was burned, for the benefit of the 
writer, in the cook stove of a nearby 
resident. The coal was reported to be 
from the mine at Portsmouth and treated 
with the solution previously mentioned, 
and was burning intensely with a long 
reddish flame. 

Evidently, the success of the venture 
depends largely upon the chemical solu 
tion, and its ability to make the coal burn 
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What the Rhode Island Coal Company 
expects this coal to do is clearly ex- 
pressed in a report by Henry J. Williams, 
chemical engineer and analytical chemist, 
of Boston, and subsequently printed in an 
eight-page pamphlet issued by the com- 
pany. The following quotations will be 
of interest: 
“Rhode 


natural 


Island coal contains in its 


state a considerable percentage 
of graphite, which prevents it from burn- 
ing satisfactorily. It contains, moreover, 
such a very low percentage of combustible 
volatile matter, which escapes very quick- 
ly when the coal is first heated, that the 
coal is quite incapable either of kindling 
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“The materials which are used to im- 
part these remarkable prcperties to tne 
coal are of such exceedingly low cost that 
the process is readily applicable to Rhode 
Island Coal at slight cost. Crude Sodium 
Nitrate at present, about. $56 per 
ton, 1¢., 2.8 cents per pound, while the 
Calcium Chloride in 
drums, which I used in my experiments, 


costs, 


fused 590-pound 
actually cost only 1% cents per pound, 
and in larger quantities can be bought 
still lower. The process of applying the 
solution is exceedingly simple; either a 
mere sprinkling of the coal, or better, 
immersion of the coal in the solution, best 
followed by simple air drying, is all that 


> 


te 8] 


wn 


permanency of the treatment. The ex- 
periments which | have conducted prove 
that a 
is all that is necessary to impart to the 
The 


treatment may necessarily be more or less 


very small quantity of chemicals 


ceal its good burning properties. 
superficial, but, inasmuch as a very small 
the de- 


sired result, every fresh shovelful of coal 


amount of chemicals produces 
fired into the furnace is quite sufficient 
to maintain in the fire a sufficient quan- 
tity of chemicals to insure, without cessa- 
tion, the proper burning of the coal.” 
These paragraphs with 
what Mr. Dennis had to say on the sub- 
ject during the visit to the mine, with 


agree closely 

















readily or of .producing any permanent 
lames. Simple treatinent of this coal 
with a very small amount of crude Chile 
Saultpeter (Sedium Nitrate, NaNO)*, the 


meal solution originally suggested by 


\ Bloss, or better, with crude Caleium 
Chloride CaCi:)7 


ble property, when fired, of setting 


IVES the coal the re- 


ntinuously, under the 
draft, 
Oxide 


the 
Carbenic 


high temperature and 
Cc bustible gases, chiefly 
(CO), which burn above and through the 
kindling it with great readiness and 
\ production of an intensely high tem- 


ture. 


idently NaNO,. +CaCl,. 


influence of 


RHODE INLAND COAL 
is required to treat the coal properly. At 
a conservative estimate the total cost of 
the chemical treatment, even if the coal 


required to be artificially dried, could not 


exceed 10 cents per ton, and it may be 
much below this figure. 
“When the coal is once treated it re 


tains fer years its properties of burning 


readily. Experimerts have been made 


with treated coal which had remained ex- 
posed to the elements for nineteen (19) 
months, and which in that time had been 


frequently rained upon. This coal burned 


with exactly the same readiness as coal 
which had been freshly treated. We can, 
therefore, feel reasonably assured of the 


the exception that the chemical was to 
be a 5 per cent. solution of both sodium 
nitrate and calcium chloride, and_ that 
the cost of treatment per ton of col 


would be five cents at the most and prob 
ably less, this including the cost of labor 
difficult 
calcium 
len | 


flame, which 


would be 


the 


as well as material. It 


even to guess what purpose 


chloride serves, unless perchanee to 


an orange-red color to the 


in mingling with the vellow flame of 
sodium nitrate would produce the ap 
pearance of intense heat The sodium 


nitrate would also crackle, and add to the 


iusion of a vigorous combustion 


It is true that sodium nitrate, when 





500 


heated, will give off its oxygen freely, 
and in sufficient quantity should aid com- 
bustion materially. The thin coating of 


sodium nitrate, obtained by passimg the 
coal through the 5 per cent. solution, 
could be of no appreciable value. For 
example let us suppose that the sodium 


nitrate is to- supply one-twentieth of the 


oxygen necessary for combustion, the 
balance being taken from the air. ‘Ten 
per cent. or even a= larger proportion 
would undoubtedly be required to give 


satisfactory results, but the smaller tigure 
is simply taken for the purpose of illus- 
tration, 

In sodium. nitrate, NaNQOs, there is one 
part of (Na), of nitrogen 
(N) and three of oxygen (Os), the atomic 
weights being 24, 14 and 16, respectively. 
This would mean a total weight of 

24 + 14 + 48 = 86 
for the salt, and consequently it would 
require 86 pounds of sodium nitrate to 
supply 48 pounds of oxygen, that is, pro- 
viding all the. oxygen is given off as a 
free gas, and this would rarely be the 


sodium one 


case. 
Taking 8o per cent. fixed carbon as a 
fair average for Rhode Island coal, and 
neglecting the small amount of volatile 
matter contained, this would mean 1600 
pounds of carbon for a ton of 2000 
pounds. Burning this carbon to carbon 
dioxide (CO.), would require 32 parts by 
weight of oxygen to 12 parts of carbon, 
or 2% pounds of oxygen to burn one 
pound of carbon, and to burn 1600 pounds 
of carbon would require 4267 pounds of 
If the sodium nitrate is to supply 


oxygen. 
of the oxygen, this 


but one-twentieth 
would mean 
4267 — 20 = 213 
pounds of oxygen, and this would require 
213 X 48 382 
pounds of sodium nitrate. At a cost of 
2.8 cents per pound for the sodium nitrate, 


the cost of material to treat a ton of 
coal would be $10.70, to which should be 
added the cost of the calcium chloride 
used, 


At this cost for treatment it is evident 
that the solution won't do, and as a small- 
er of the salt of 
great assistance, it is difficult to-see how 


amount would be no 
the coal in lump form can be _ profitably 
sold for domestic purposes. The low and 
irregular draft and the small bed of fuel 
in the ordinary stove do not offer con 
ditions suitable to a coal of this character. 
It requires the strong, steady draft of the 
blast furnace, and with its low percentage 
of sulphur might here to ad- 
vantage. To burn the coal in a gas pro- 


It 


would require a hot fire, and to avoid ex- 


be used 


ducer would perhaps be _ possible. 


cessive clinkering a low ash content would 


be necessary. According to the report 
of Mr. Williams the average coal used 
in many tests contained 17 per cent. of 


ash, although in ene case the coal showed 
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as little as 6 per cent. Phe average figure 
given shows too much ash for successtul 
use in the producer, and a selection of the 


be 


he coal, with 


better coal would necessary. 


Briquetting t a binder con- 


tainine esufhcient combustible matter, 


sounds more reasonable, but before pur- 


chasing any of the 400,000 shares of stock 
offered the 
tioned, investors would do well to make a 


in pamphlet previously men- 


thorough investigation, visit the mine and 


form their own conclusions. 
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National Exhibitors Association 
Officers 
The accompanying halftone shows the 
of 
Association of 
Stationary 


new officers and executive committee 


the National 
the National Association 


Exhibitors’ 
of 
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Dynamo and Motor Conversion 


aI issuc 


On page 503 of the September 


an inquiry signed R. H. L. reads “How 





can a shunt-wound dynamo be changed to 
run as a motor,” ete This should have 
read: “How can a= shunt-wound motor 
be changed to run as a dynamo.” Thy 
answer is correct for the corrected ques 
tion but exactly mverted for the questior 
as it was printed. 

The eighteenth annual (1909) edition 
of Hendricks’ “Commercial Register of 


the United States for Buyers and Sellers” 


has just been issued. This valuable busi- 
ness directory contains in its 1220 ul 
ing-matter pages more than 350,000 rariecs 


and addresses of American manufacturers, 


under 35,774 classilications, representing 





THE NEW OFFICERS OF 
Engineers. The photograph was taken 
at the N. A. S. E. 


Columbus, O., and was received too late 


recent convention at 
to be incorporated with our report of the 
convention which appeared in last week’s 
issue. 


James Watt Association Entertain- 
ment 


The twenty-fifth annual entertainment 
Watt 


Engineers, will be 


and smoker of the James \ssocia- 
tion No. 7, 
held at its meeting rooms, 307 West lifty- 


fourth street. New York City, Saturday 


Stationary 


evening, October 30. “The Bunch” and 
their talented performers will assist in 
making the evening a pleasant one. The 


usual good things, in the way of refresh 
ments will be served. 





THE NATIONAL EXHIBITORS’ 


ASSOCLATION OF THE N. A. 5. £ 


nearly every machine, material, apparatus 
or specialty required in the architectur 
engineering, mechanical, electrical, mani 
facturing, railroad, mine and kindred in 


dustries. It is published by the S$ 
Hendricks Company, 74 Lafavette street 
New York City, arid costs $10, ex 


charges prepaid 





Monster Dry Vacuum Pump 


Performance 

In the account of this pump, 
September 7 number, page 420, 
stated that this pump condensed ‘45. 
pounds” of steam. It should have 
“75,000 pounds.” This pump was 
by the Manistee Tron Works Company 
Manistee, Mich 
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Inquiries 


not ansivered unless they are 
interest oud are accompanted by 
and adaress of the inquires. 


Yueslions are 
of general 
the naiine 








The Eccentric and Valve Setting 
if the 


be reduced 


should 


change 


diameter of an eccentric 


one-half meh, what 
would be made in the valve setting? 
A. A. 
None at all. The valve design and op- 
eration depend on the cecentricity and not 
upon the size of the eccentric. 
Lap ona Slide Valve 
For what purpose is lap put on a slide 
valve? 
oe ae 2 
In order that steam may be cut off from 
the cylinder before the end of the stroke 


and allowed to do 


some work by ex- 
pansion. 
Length of Connecting Rod 
How can the length for @ new con- 


necting rod be found ? 
, PA. Be 
Put the piston and crosshead in the 
travel and the 
the 
head pin to the center of the crank shaft. 


exact center of measure 


distance from center of the = cross- 
Cause of Pounding in Air Pump 

What causes the pounding in a bucket 
air pump? 

= oe * 

It is caused by the water striking the 
upper or discharge valve deck. This noise 
may be reduced if not entirely cured by 
the admission of a little the 
bucket on the downward This 
air above the water opens the discharge 
the 
a cushion between 
the valve deck. 


air above 


stroke. 
and fur- 


valves on stroke 


the 


upward 


nishes water and 


Valve Lap on a Putnam Engine 
How much lap have the valves on a 
Putnam engine ? 

A. T. 4. 
defined as being the 
amount that the valve overlaps the edge 
of the port 
its middle position, and the term cannot 
be correctly applied to poppet valves. The 


Lap is usually 


steam when the valve is in 


effect of lap in poppet-valve engines is 
produced by the valve to re- 
main closed during a part of the revolu- 
tion of the 
in degrees. 


allowing 


eccentric, and is measured 
Reducing Weight of Governor Ralls 

If the weight of the balls of a flyball 
governor was reduced, how would it af- 
fect the speed of the engine? 

M. M. H. 

If it were possible to concentrate the 
veight of all of the revolving parts of 
the balls and the other 
noving parts had no weight. the chase 
f weight of the halls would make no 
hange in the speed of the engine. But 
s this is reduction in 
he weight of the balls would cause an 
nerease in the speed of the engine. 


he governor in 


not possible a 
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I'ffect of 
Cutoff 


Lengthening Low Pressure 
In a compound engine with a cylinder 

ratio of 5 to 1, would a lengthening of 

the cutoff on the low-pressure cylinder 

'4 of the 

steam consumption of the engine? 

oe 


That would depend entirely on condi- 


from Ys to stroke lower the 


tions other than the point of cutoff alone. 


Carrying its rated load and expanding 


in the high-pressure cylinder to receiver 


pressure, a lengthening of the 


low-pres- 


sure cutoff would cause 


a drop from the 


high-pressure terminal to receiver pres- 
the 


high-pressure cylinder, and allow it to do 


sure, reducing the back pressure in 
more work. This would shorten the cut- 
the 
the 
actual steam consumption per horsepower- 


off on high-pressure cylinder and 


reduce apparent and = probably the 


hour. 





Book Reviews 


Inpuction Corrs; Design anp Construc- 


TION. By A. Frederick Collins. Pub- 
lished by Munn & Co., New York, 
i909. Cloth; 3905 pages, 6x9 inches; 
155 illustrations; numerous _ tables. 
Price, $3. 
Those parts of this book which are 


compilation are excellent; the few places 
where the author has indulged in original 


explanation or presented his own ideas 


of things are weak. The chapters on 
practical construction are highly meritori- 
ous, the one on the theory of opera- 


The 


tables in Chapter XX appear to have been 


tion is unscientific and inadequate. 


collected rather indiscriminately, and with- 


out much consideration of their relation 
to each other. 
Taking the book all in all, however, 


it should be very useful to anyone con- 
the 


coils; 


manufacture or 
but the 
have sufficient fundamental knowledge of 
electricity and magnetism to be independ- 
ent of the technical instruction which the 
author tries to impart. 


cerned with repair 


of induction user should 


Hicu Speen Dynamo Exectric \MACHIN- 
ERY. By H. M. Hobart and A. G. 
Ellis. Published by | Wiley & 
Sons, New York. Cloth; 526 pages, 
6x9 inches ; 355 illustrations. Price, $6. 

Like all previous writings of Mr. Ho- 
hart, alone or in collaboration, this book 
the main 

It covers every phase of the de- 


John 


is thorough, practical and in 
clear. 
sign and construction of high-speed dy- 
namo-electric machines, both alternating- 
current and direct-current. The choice of 
symbols is not always happy and some- 
times confusing; for example, 1 num- 
ber of phases and 1 = amperes per arma- 
ture conductor, while ni total ampere- 
turns per pole in the armature winding. 


Again, B = 


air-gap 


angular displacement of 


flux by armature reaction; 


50 


also B flux per unit area of armature 
surface; further, B 
magnetic 


flux density in the 
\nother disad- 
vantage is the use of metric units through 
out the 


circuit. minor 


book. 


The tigure of merit of the book as a 
whole is extremely high. Even if one 
does not wish to follow Mr. Hobart's 


methods in detail, the data presented make 
the bock valuable to anyone interested in 


the design of high-speed generators. 


liypRoELECTRIC DEVELOPMENTS AND ENGI- 
NEERING. By Frank Koester. Pub 
lished by D. Van Nostrand Com- 
pany, New York, 1909. Cloth; 454 
pages, Sxii inches; 590 illustrations. 


Price, $: 


Jt 


Vhis book is uniform with “Steam-Elec 


tric Power Plants” by the same author 
In his latest work the author has made 
a careful selection of data most desired 


and valuable to the hydraulic enginec: 


Reports, maps and charts of rainfall, 


evaporation and runoff have been omitted, 
as these may be readily obtained from the 
Various governments, and as it was. the 
opinion of the author that a good illustra- 


will tell 


long discussion, the b 


tion more at a glance than a 


ok contains a large 
number of cuts showing the present stand 
ing of American and [European hydro 
that 


such a number of good illustrations are 


clectric engineering. It is fortunate 


incorporated with the text, for the book 
is divided that a 


can be de 


into three parts, so 


comparatively limited space 
voted to 
Part I, 


Power 


each. 
on the Transformation of Water 


into Electrical Energy, is given 


considerably more space than is taken by 


the other two sections on the Transmis 
sion of 


High Tension Electrical Current 


and Modern American and European 
Hydroelectric Developments. The first 
part covers 211 pages and is subdivided 
into chapters on Preposition, Dams, 
Headrace, Penstocks, Power Plant, Me 


chanical Equipment, and Electrical Equip 
ment. A the features made 


obvious in this section are air shafts and 


few of new 


equalizing chambers in connection with 


pressure tunnels; seamless, welded, flange 
facilitate 


expansion 


less, telescoping penstocks to 


shipment and to eliminate 


joints; impulse wheels with draft tubes 
and multiple, nonwater-wasting nozzles; 
shaft, the 
supply of one being the discharge of the 


compound turbine on single 
other, and numerous other features rep- 
resentative of the latest practice. 

Part I] 
line, 


is devoted to the transmission 


substations and _ line 


protection. 
Special attention is given to steel towers 


and the chapters on Substations and Line 


Protection are of unusual interest. Part 
III] describes briefly a number of the 
largest plants in North America and 


Europe. 

To the student or engineer in practice 
the book should be of service, and the 
nontechnical the 


ject will find it a comprehensive treatise. 


man interested in sub- 
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Cylinder Lubrication 


Recently we asked readers to send us 
data concerning the use of cylinder oil, 
and it is gratifying to note that a num- 
As 
quickly as possible after receipt these data 
will be published in the discussion columns 


ber of responses have been received. 


of the Practical Letters department; and 
since we agree not to publish names and 
addresses, when so requested, we antici- 
pate a more general response. This is a 
subject of vital interest to engineers and 
we hope to see it 
out. 

The the 


stvle, size, horsepower and speed of the 


thoroughly threshed 


data desired should include 
engine, the rate of feed in drops per min- 
ute, the gallons used per month, the kind 


and price of oil, ete. 





Marine Producer Gas Power 


As was pointed out in, the interesting 
paper read by Mr. Straub at the Wash- 
ington meeting of the American Society 
of Mechanical Engineers, the problem of 
producer-gas for marine 
has received considerable attention abroad, 


power service 
and a good deal of experimental work 
on a respectable scale has been done in 
On_ this the Atlantic 
some interest has been manifested by a few, 


Europe. side of 
but the subject has not received as much 
Se far 
as we know, only three attempts have 
been to build and operate a 
ducer-gas boat; the first craft of this kind 
was a 40-foot cabin launch built for H. L. 
Aldrich, publisher of /nternational Marine 


effort as its importance merits. 


made pro- 


Iinginecring; the second was a converted 
steam cabin launch, equipped by Stephen 
A. Hasbrouck, and the third was the mag- 
boat “Carnegie,” described 


netic survey 


jn this issue. The last-named boat is not 
old enough to have yielded any perform- 
Mr. Hasbrouck’s boat has 


been in almost daily use on the Hudson 


ance records. 
river for several months, but we have no 
data on its power-plant performance. 
Mr. Aldrich’s launch has made a num- 
New York 
harbor and recently made a trip up the 
Hudson to Albany and back. 
trip of 


ber of runs in and around 


The round 


Sided 


275 miles was made in 41 hours 
25 minutes, actual running, and the fuel 
consumption is reported to have been 636 
pounds of pea coal costing five dollars per 
ton. The producer is rated at twenty- 
five horsepower and the engine is capable 
of about eighteen on producer gas. These 
figures little 
vague, but the fact that such a trip was 
made by a producer-gas boat is: not in- 


are interesting, though a 


significant in the present backward state 
of this branch of engineering. It would 
valuable contribution to the cause, 
however, if Mr. Hasbrouck or Mr. Al- 
drich would have a run made of, say, 100 
miles and complete power-plant records 


be a 
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taken. Marine 


bound to come, and its development will, 


producer-gas power is 


of course, be most rapidly accelerated by 


systematic experiment and thorough atic! - 
yses of the results obtained. 





Sparking at the Brushes 


It is at least ten years since we know! 
cdge of direet-current dynamo and motor 
design reached the stage of development 
the 
so well 


commutation 
that 
familiar with established principles 


where process of Was 


understood any engineer 
could 
design a direct-current machine which ab 
solutely would not spark at the brushes. 
that 


high standing and years of experience are 


in spite of fact, manufacturers of 
building every day dynamos and motors 
which run sparklessly only when carefully 
nursed and protected from rude and ruthi- 
less load vagaries. Railway motors natural- 
the the 
sparking and commutator de- 


ly give most trouble in 


of brush 


way 


work under 


cannot be 


terioration, because they 


conditions which 
trolled by the 


siderable degree. 


severe 


con 
motorman to any con 
But we fail to find any 
good reason why railway motors are not 
built to stand their conditions of opera 
tion, just as rock crushers, steam loco 
motives, automobiles and other mechan- 
isms are built for the rough usage thes 
must get. The bad commutation of rail 
way motors is so general that operating 
companies accept it as an unavoidable 


evil and calmly submit to having. th 
motor commutators turned off once every 
week or so; in one plant in Texas thx 
master mechanic is quoted as stating that 
a lot of 


ran longer than ten days without having 


50-horsepower motors seldom 
to have the commutators turned off. 

In a good many instances the practicc 
has developed of cutting away the mica 
between commutator bars for a short dis 
tance below the surface of the barrel, and 
many operating superintendents have put 
in special tools for doing this work! Of 
course, this is a mere makeshift that 
wer 
flasli 
conditions 
That is a 
conundrum of more than ordinary dept! 


would be unnecessary if the motors 
so built that they could not spark or 
under permissible 
Why are they not built so? 


over any 


There is no lack of knowledge on th: 
part of the designers: no lack of facilities 
or money to build the right sort of metor 
It can’t be that the purchasing companies 
will not pay enough for the equipment t 

justify the extra expense necessary to tur 
out sparkless motors; no man with enough 


sense to butter a slice cf bread would 
halk at any rational increase in price 
do away with the ridiculous repair items 
now endured. 

In the case of dyne.ios and motors for 
ordinary service, keen competition is re 
sponsible for narrowing the commutation 


margin. No such excuse applies to rail 
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way motors. The restricted space under 
surface cars is an obstacle in the way of 
diameters and 


which 


increasing 
lengths, far 
but dimensions like 
the laws of the Medes and Persians? 


decreasing 


would go toward a 


cure, are street-car 





The Rash Mixture of Electrical 
Circuits Again 


we cited an accident 
at Greenwich, Conn., as a demonstration 
of the unwisdom of hanging high-tension 


A few weeks ago 


electric circuits on the same poles with 
other circuits. In that case, fortunately, 
no one was injured, though that happy 
result was due to sheer good luck. At 
Olginate, near Como, Italy, another dis- 
aster due to similar conditions occurred 
recently, with much more deplorable re- 
sults. In Olginate there was a high-ten- 
sion power feeder on the same poles with 
low-tension distribution The 
feeder was broken in some not de- 
and the 
ends fell on the low-tension wires, putting 


the latter at a deadly potential. 


circuits. 
way 
scribed in the press despatches 


Some 
of the fittings in the residences became 
overheated sufficiently to cause fires and 
the 
tomers came in contact with lamp sockets 
and other metallic fixtures, with the re- 
sult that ten persons were killed and more 
than double that number were seriously 
shocked and burned. 

It is to be hoped that the authorities 
will wake up within the next century or 
so and pass stringent laws against the 
installation of circuits of dangerous volt- 


in trying to extinguish these cus- 


ages on the same poles with harmless 
distribution 


even 


Such procedure is 
public 
than the indiscriminate sale of poisons, 


circuits. 


more hazardous to safety 


which has long been prohibited by law. 





Then and Now 


Three hundred years ago Henry Tud- 
sailed up the 
name, and today thousands are celebrat- 
the event. Then the banks 
wooded, Manhattan island was a 
loday Manhattan island is covered with 
a wonderful collection of stately build- 


son river which bears his 


ing were 


forest. 


ings, some of them the highest in the 
world. The streets are honeycombed with 
subways, gas and water mains, and con- 
duits for electric-light, trolley, telephone 
and telegraph wires. And yet 135 years 
go these things were unknown, the first 
crude water system being constructed in 
774, when skyscrapers were unheard of. 
(he vast advancement in civilization and 
irchitecture has been the development of 
he last two generations. One is forced 
) use his imagination to a large degree 
hefore the full de- 


significance of the 
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velopment of the country since Hudson 
sailed away is realized. 

The discoverer finds the field for the in- 
Hud- 
son found the river, Fulton produced the 
steamboat to sail upon it. One hundred 
and three years ago the methods of ship 
the 
Wudson—wind and 


ventor, and the inventor produces. 


propulsion were same as used by 


sail. One year later 
Fulton’s “Clermont” opened the way for 
a new power—steam, 

Following the “Clermont's” first voyage 
the development of steam navigation was 
rapid. It was but sixteen years later, or 
in 1818, that the “Savannah,” smaller than 
the “Clermont,” being but 100 feet long, 
the Atlantic twenty- 
seven days, the first steamship’ to accom- 
plish this feat. 


crossed ocean in 
Today the “Mauretania” 
She is 600 
fect longer than the “Clermont,” 


is known as a four-day boat. 
has 75 
feet more beam and has a gross tonnage 
of 33,000 tons, with 70,000 horsepower to 
The limit of 
for sometime in 

White Star steamship “Olympic” 
launched, 


has not 
1911 the 
will be 
S90 feet, 
beam 92 feet, plated depth 64 feet, dis 
teet 


and she will be driven by 45,000 horse 


propel her. size 


been reached, 


having a length of 


placement at 37% draft 60,000 tons, 
power of steam turbines at a speed of 21 
knots per hour. 

the 
United States was launched in 1815, Ful- 
ton having to obtain the assent of Con- 


The first warship to be built by 


construct such a craft, the dis- 
the 
tion of steam power being at that time 
almost Today there float on 


the bosom of the Hudson river warships 


gress to 


trust in feasibility of such applica- 


universal. 


of the latest type and development, cost 
ing millions of dollars and representing 
the 
of the world. 


naval forces of the leading nations 
Hudson had the honor of 
a discoverer, but Fulton’s achievements 
are honored every day by coming and go- 
ing monuments of marine architecture. 
A published account of the gradual ad- 
steamship development would 
make a volume in itself, but one of the 
the 


century was practically developed during 


vance in 


greatest productions of nineteenth 
the past sixty years, which applies not to 
speed and size so much as to method of 
economy. 

The was launched in 
1857, and transatlantic 
voyage in 1861. Strange to say, the “Great 
held the for until 
the building of the “Oceanic,” which was 
launched in January, 1899, or forty-two 
The “Great 


“Great Eastern” 


made her first 


Eastern” record size 


years later. Eastern” was a 


failure, but not so much on account of 
size as experiments. 

Change after change has been made 
since the time of the “Clermont;” the 


single-cylinder engine has been displaced 
by the compound, triple- and quadruple- 
expansion engine, and the steam turbine 
taking their place in two of the fastest 
transatlantic steamships in the world. Not 
only have the engines changed, but the 
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design of the boilers has been improved, 
and the steam pressure has been increased 
from two or three pounds per square inch, 
as carried on the boilers: of the “Cler 
mont,’ to 200 pounds per square inch of 
the present day, although fifty-five years 
ago a pressure ot 54 pounds per square 
inch the limit. Wooden 
those of 


was considered 
hulls have given stecl, 
What this 


design means to each individual cannot 


Way to 
advancement in steamship 
be estimated, but it affects all to a greater 
or less degree. This applies not only to 


passenger transportation, but also to the 


cost of shipping freight from point to 
point. From statistics it is shown that 
the modern freight steamer will, at a 


speed of 10 knots per hour, transport 1000 
tons of freight for a distance of 10 knots 
for $1, with coal delivered on board cost 
ing $5 per ton. 

Small 
York 
are paying tribute to the achievements of 
Robert Fulton. A fitting tribute 
would have been to make this celebration 


New 


shores 


State of 


foreign 


the 
from 


that 


visitors 


wonder 
and 


more 


national. 





Turbine versus Combined Recipro- 


cating and Steam Turbine Sets 


Sir Christopher Furness, M. P., recently 
British steam 
that the 
three-turbine three-propeller system was 


had the machinery of his 


yacht “Emerald” converted so 
changed to a combined high-pressure re- 
ciprocating engine and low-pressure tur 
that the 
reduction in the steam consumption was 
one-half. \Ithough 
marked reduction, the saving is hardly as 
The fol 
Sir Christopher 


bine plan. It has been rumored 


just there: was a 
large as rumor has suggested. 
lowing table supplied by 
Furness himself, is intended to give fig 
ures for comparison. It will be seen that 
in the first part of the table the steam pres 
sure varied, whereas in the second it was 
This makes com- 
parison somewhat difficult, but it is safe to 
point to the top line in each set of figures, 
namely, that 
knots, 


constant at 150 pounds. 


relating to a speed of 10 


when, with a steam pressure of 
150 pounds, the consumption figures are 18 
and 13 the 
machinery the consumption 
than three-fourths the 


sumption with the three-turhine system. 


tons. Thus with converted 


steam was 
rather less con 
Generally speaking, the other figures are 
of the same order, although the compari- 
son is not in every case quite so pro- 
nouncedly to the advantage of the cited 
combination plan: 


BErore: 
, ; - Steam 
Speed. Consuniption, Pressure 
10 knots 1S tons 159 Ih 
11 a3 23 i 146 “ 
12 — 140 
13 =~ 6D 
AFTER: 
10 knots 13 tons 150 Th. 
11 - 164 *‘ 150 
ee  _” 1A“ 
13.2 °° 22.9 ** 150 * 
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Power Plant Machinery and Appliances 


Original 
N o 


Descriptions 
Manufacturers’ 


of 


Cuts 


OF 


Power 


Write-ups 


Devices 


Used 





MUST BE NEW OR 


Oil Gas Producer 


Following are a description and illustra- 
tions of a method and apparatus used in 
utilizing residuum or crude oil for making 
vas. The process consists essentially in 
mixing oil with air and vaporizing and 
gasifying the mixture, which results in a 
perfectly fixed, colorless gas of from 700 
B.t.u. upward per cubic foot. The opera- 
tion of manufacturing this gas is as fol- 
lows: 

An air-and-fuel-mixing nozzle is made 
to deliver a mixture into an iron burner. 
where it is heated, and thus gasitied, the 
eas being let out through small holes in the 
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SECTIONAL VIEW OF NOZZLE 


Power, N.F. 


2. BURNER AND NOZZLE 


burner where combustion takes place. This 
burner the heat 
vaporize the oil fed to the retorts in which 
the gas is made. Fig. 1 shows a sectional 
of one of the The oil is 
fed in through the upper needle valve and 
air through the lower. Both oil and air 
are under equal pressure; the hole through 


supplies necessary to 


view nozzles. 


which the mixture passes is but 3/16 inch 
in diameter, the air hole being ' inch. 
In Fig. 2 is shown the burner with the 
nozzle attached. It is 
casting, cored so as to form eight compart 
ments running the entire length of the 
burner. These compartments are arranged 
so that the mixture the 


made of an tron 


enters bottom 














Power, NY. 


COMPAR'TMENTS OF BURNER 














FIG. 


i‘. 


RETORT WITH NOZSLE IN PLACE 
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INTERIOR CONSTRUCTION OF RETORT 


INTERESTING 


shown at <1, 
the 


center, passing the 


back to 


the front end, entering through the com- 


Fig. 3, 
length of burner, enters B 
partment C and down into D, forward in- 
to £, out 
series of shown in 


whence it passes through a 


holes Fig. 2 and 
where it is ignited, being supplied with 
air the opening in the 
The holes in the the 


burner are arranged so as to direct the 


necessary from 


firebox. side of 
gas downward for the purpose of keep 
ing the burner hot. The two upper rows 
of holes direct the gas upward against 
and between the retorts which are placed 


> - 2 
oT 3 


inches apart in the frame so as to 
present as much heating surface as pos 


sible. 














FIG. 6. FRONT VIEW OF OIL GAS PRODUCER 

j is illustrated one of the re- 
torts with the nozzle in place. 
terior 


In lig. 
The in 
( Fic. 5, 
and is similar to that of the burner it 
self. After the through 


the various channels of the lower retort. 


construction is shown in 


mixture passes 
it passes through similar channels in the 
upper one. By the time it has passed 
through these retorts, the oil has becom: 
thoroughly gasified, and no raw oil is col 
lected in the settling tank unless an ex 
cess is fed through the nozzle. Tf this 
should happen no harm is done, as th: 
surplus oil settles in the tank 
where it is drawn off and used again 
Fig. 6 is a front view of a ten-retort 


simply 


oil-gas producer, with the iron front re- 
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moved. ‘the burner is situated below the 


firebox, and the retorts are arranged 
above in pairs, one over the other. The 
oil enters the lower one at the bottom and 
gas leaves from the top of the upper one 
of each pair, where it is collected in a 
manifold, carried over through two set- 
tling tanks and piped to a storage tank. 
lig. 7 shows the rear end of the pipe 


‘connection between the 
This 


when in 


retorts of each 


pair. end 


front 


is covered by an iron 


operation. In order to 





POWER AND THE ENGINEER. 


‘Sylphon” Packingless Radiator 
Valve 


The features of this type of valve are 


shown in the accompanying illustration. 


It is made with a patented metallic bel- 
lows inclosed in the bonnet of the valve; 
the valve stem 


and stem being 


the When the 


valve is opening and closing, the bellows 


support 


located inside bellows. 


merely contracts and expands in length 











FIG. 7. 


REAR OF A TEN-RETORT PRODUCER 


start the apparatus, it is only necessary to 
heat the burner to a dull red, admit the 
oil and the air,to it and allow the retort 
to reach the same temperature, when the 
oil and air are admitted to the retort and 
the gas is at once generated. This process 
is manufactured by the Gas Power Pro- 
ducing Company, Lima, O. 





Economy Grease 


A new kind of grease has just been put 
on the market, 


vrease. 


known as “Economy” 
It is a prepared pure-oil lubri- 
cant, and is said to have a high melting 
point consistent 

It is 


safe lubrication. 
for it that it not 
ontain resin, resinous oils, tale, powdered 


with 
elaimed does 
lica, clay, tallow, etc., is not affected by 
limatic that the same 
nsity is used both summer and winter; 
iso, that it 


conditions and 


does not harden, become 
incid or gum up. 
It is also claimed that it remains in the 
me condition in the cup as found in the 
ckage, and that it retains the same con- 
stency after being placed in the cup in 
hot place. This grease is manufactured 
the Economy Lubricating 
rst and L streets, South 


Company, 
soston, Mass. 




















‘SYLPHON” PACKINGLESS RADIATOR VALVE 


tat 
— 
uw 


steam, or to the wash of 


the system 
rherefore, it is claimed that they do not 


corrode or become clogged with sand, 


scale or grease and remain practically 


frictionless. 
The “Sylphon” bellows is made of steam 
brass. It is 


claimed that it is not at 


fected in 


any way by heat or corrosion 
of steam or water. The folds of the 
bellows are suthciently close to act as 
capillary cells which retain the water of 
condensation and prevent sediment from 
lodging in them so that the action is 
free and unobstructed. 

Some of the features of this type of 
valve are that it has no packing of any 
description, and has no yalve stem = ot 
supports exposed to the steam, and its 
working parts do not come in contact 
with the steam and wash of the system. 
It is manufactured by the American 


Radiator Company, 282 Michigan avenue, 


Chicago, Hl 





Buffalo Centrifugal Pump 





rhe accompanying illustration shows a 
“Buffalo” centrifugal pump, direct-con- 
nected to a Kerr steam turbine. It is a 


6-inch horizontal-shaft single-stage double- 


suction volute machine, and the pump and 


turbine are mounted on the same_ base, 


and leather-link 


flexible coupling, having a ring-oil bear- 


connected ba a special 
ing between the coupling and pump gland. 

The fitted 
double-ring 


pump is with dustproof, 


oiling bearings and water- 
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WUFFALO VOLUTE PUMP AND KERR TURBINE 
without disturbing the steam-tight con- cooled single collar thrust. The runners 
nection between its upper end and the top are of bronze and are finished alli over, 


of the valve bonnet, which is connected 


with the disk holder at the bottom of the 


hellows. As a-result the valve is auto 
matically sealed at all points around the 
stem and remains so as long as the bel 
lows lasts, which it is claimed will be 


as long as the life of the valve itself. 


The entire valve stem and valve sup- 


port, being located inside of the bellows, 
are not the the 


exposed to action of 


and the glands are brass-lined. The suc 
tion glands are on each side of the pump, 
and are provided with water seal to pre 
vent leakage of air to the interior of the 
pump. A recent test of this pump showed 


an efficiency of between 74 and 75 pet 


cent., it is claimed. The pump shown is 
18-inch 


horsepower Kerr steam turbine, which op 


connected to an seven-stage 50 


erates noncondensing under 125 pounds’ 
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steam pressure. The weight of the com- 
unit is about 8000 pounds. The 
pump is built by the Buffalo Steam Pump 
Company, Buffalo, N.Y. 


plete 





“Lip Lock” Self-adjusting Cylin- 
der Packing 


The “Lip Lock” cylinder packing, which 
is suitable for marine, stationary engines, 
locomotives, automobiles, pumps and gas 
also applicable to air, oil, 
water or ammonia pumps. It is manu- 
factured by Redner & McCoy, 128 and 130 
East Forty-second street, New York City. 
Owing to the fact. that this packing has 


engines, is 


Counter-bore of Cylinder. 
~-. Showing Piston cut away to admit Plate rivetedto Ring. 


—~ 


— = —_ WA] 
IT, V~ 











Cylinder Head 
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Cross Section of Packing Ring. 
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LOCO MOTIVE 
never been pushed to any extent 
it is practically unknown to steam users 
and the following description 
therefore be of interest. 


great 
should 


The “Lip Lock” cylinder packing can 
be used in all kinds of cylinders. It is 
set on pistons provided with grooves for 
the reception of the packing rings which 
are L-shaped, having extensions, the 
rings being substantially circular in form, 
with the two ends separated from each 
other a slight distance to allow for con 
traction and expansion. One end of each 
ring is provided with an integral projec 
tion, or key, which is smooth on one side, 
and comes in contact with the other end of 
the ring and overlaps it a sufficient dis- 
tance to prevent the passage of steam, or 
liquid in the case of pumps. 

Each groove in the piston head is pro- 
vided with an offset groove constituting 
a keyway for the projection of keys. 
These rings are placed at the outer edge 
of the piston, and between the two, or 
in the middle of the piston, is a heavy 


flat ring set out by a corrugated brass 
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Cross Section of Bull Ring 
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Lip Lock Power, N. 1" 


IG. I, RINGS IN PLACE 

spring, which carries the weight of th 
piston, thereby allowing the piston ring: 
to be practically free of weight and t 
form a steam-tight joint whether in 
contracted or extended position. A steam 
tight joint is also formed by the planed 
surface of the lip or key and the othe: 
end of the ring. By making the surfac: 
planed and the key integral with one end 
of the ring it is apparent that there is 
(si? slight possibility of the 
caught. 


ring getting 

Fig. 1 shows a section of a piston wit! 
the rings in place. It will be that 
two steam rings are placed on the outer 
edges while the center ring which sup 
ports the piston head is in the center 
This type of piston is suitable for steam 
engine use. 


seen 


Fig. 2 shows the locomotiv: 


Brass Plate riveted ou 
Packing Ring 


type of piston, and also gives a good idea 
of how the rings overlap the counter 
hore of the cylinder. The details of this 
sketch also show the piston cut away to 





admit the key or lip riveted to the rings. 
Power, X.Y. a ¥ 7 " x i 
Fig. 4 shows the design of piston suit 






























































FIG. 3. 


able for pump use, while Fig. 3 shows 
Steam Ring 
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PISTON FOR GAS ENGINE 








October 5, 1909. 
that designed for a gas engine. It will 
be noticed in this case that the packing 
ring is at the extreme end of the piston, 
while the supporting rings are placed 
equidistant from each end, thus support- 
ing the weight of the piston itself. 

The advantages of this type of ring 
are claimed to be less friction, less wear 
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“Climax” No. 3 Tube Blower 


The Goodfellow “Climax” No. 3 boiler- 
tube illustrated and described 
herewith. The blower head has six cham- 
bers 


blower is 


each chamber having a series of 


independent jets arranged to cover a cor- 

















“CLIMAX” NO. ; 


on the cylinder, less oil required for 
lubrication and less labor in repair work. 

As an example of what abuse this type 
of ring will stand, a ring was placed in 
the cylinder of a locomotive on the New 
York Central and 
to be broken in five pieces. 


lines was discovered 


It was neces- 


sary to have the engine to draw a fast 
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Power, N.Y. 


FIG. 4. PUMP PISTON 


heavy train, as no other engine was pro- 
curable. The put back in 
place and the engine ran for one week 
alter the broken ring discovered, 
When it was replaced by a new ring. An 
examination of the cylinder disclosed that 
it had not been injured in the least and 
Wis apparently as good as new. 


rings were 


was 


TUBE BLOWER 


responding series of tubes in the boiler 
lead. Each chamber has a valve port 
covered by a valve with one port and 
controlled by a balance valve at the op- 
posite end of the steam cylinder. Drip- 
cocks are provided to drain the cylinder 
of condensation. 

Each time the operating handle is 
moved to the indicating mark a certain 
series of tubes tube 
in the boiler being blown alike with a 
concentrated force of steam, and of equal 


duration. 


are blown, every 


The cleaner may be operated 
from the front, rear or side of the boiler 
in the direction of the draft. 
head is 


The blower 
made of. iron or firebrick ma- 
terial and is attached to the back-chamber 
brickwork. This blower is manufactured 
by John H. Goodfellow, 36 
avenue, Buffalo, N. Y. 


Ferguson 





Textile Master Mechanics and 
Chief Engineers 


The New England Textile Master Me- 
chanics’ and Chief Engineers’ Association 
was organized on September 21 at Fall 
River, Mass. 

The preamble states the objects of the 
association to be the advancement of the 
art and science of textile mechanics and 
steam engineering, to promote social in- 
tercourse between master mechanics and 
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chief engineers of the New England 
textile industries, and to maintain a 


bureau of information and employment. 


lo become a member one must have 


served as a master mechanic or chief en 
gineer in a textile mill at least one year. 
The association is purely educational and 


social in character and we wish for it an 





abundant success. Henry G. Young, 868 
Second street, [all River, Mass., is 
secretary. 

Personal 


Adolph W. Gilbert, lately president of 
the Pratt & Cady Company, of Hartford, 
Conn., has assumed the presidency 
the 


and 


general management of Chapman 
Valve Manufacturing Company, bringing 
Robert 
Shirley, designer of the Shirley gate valv« 


and of the 


with him as works manager 


1o8-inch gate valve in use at 
Niagara, probably the largest gate valvc 
m use in this country. 

H. H. Stoek, for many years editor of 
Mines and Minerals, has been appointed 
the 


announce 


engineering at 

This 
the 
Dean Gross and it is to be eccepted as evi 


professor of mining 


University of Illinois. 


ment is made under authority of 


dence that the new department of mining 
Ilinois 


is to be as efficiently manned as are its 


engineering of the University of 


other departments of engineering. 

T. Commerford Martin, for more than 
a quarter of a century editor of the Elec- 
trical World, recently resigned that posi 


tion to accept the general secretaryship 
of the National Electric Light Associa 
tion. The responsibilities of his new 


duties will be very great, but Mr. Martin 
is well equipped to cope with them, owing 
to his natural gifts and his experience in 
matters electrical. No man is more wide 
lv and favorably known in his field of 
work. 





In a power station situated not far from 
Glasgow, writes a correspondent, there 
was a station superintendent well known 
as a splendid engineer, and as a_ very 
difficult man to get on with. On one oc- 
casion a greaser, while adjusting a sight 
feed lubricator, was badly damaged about 
the face by the bursting of the lubricator 
glass. After the chief engineer had at 
tended to the 
to the station superintendent’s office and 


man’s injuries, he went 
reported the matter to him, expecting that 


he would express some little sympathy 
for the man. 
how much he was taken aback 
he got was, “Was there much oil lost?” 


—The Engineer-in-Charge. 


You can therefore imagine 
when all 





Shortly after the night shift at the 
Buffalo Steel Company’s plant at North 
Tonawanda, N. Y work on 
September 10, the flywheel burst and 
caused considerable damage to the plant. 


started to 





Business Items 


Cc. A. Poe, formerly of Pittsburg, has been 
appointed manager of the mechanical depart- 
ments of the Wright Manufacturing Company, 


and the Austin Separator Company, of Detroit, 
taking the place of H. H. Humphrey, deceased. 
The Chapman Valve Manufacturing Company 
has furnished to tiie United States Government 
a number of 30-inch brass valves for use in dry- 


dock work in salt water. These valves weigh 
2580 pounds and are built entirely of the yellow 
metal. 

The Orvis Economy Furnace Company, 21 
Park Row, New York City, has been granted 
permission by the Supreme Court to change 
its name to the National Power and Economy 


Company, the change going into effect Septem- 
ber 22, 

The R. & J. Dick Company, of Glasgow, Scot- 
land, manufacturer of composition leather belting, 
has bought five acres of land adjoining the Pas- 
saic (N. J.) cotton-duck factory, and will at once 


begin the erection of a building 300 feet long 
and 180 feet wide. To this will be added other 
buildings as the development of the business 


demands. 

The Hoppes Manufacturing Company, Spring- 
field, Ohio, is just issuing a new 40-page catalog 
of Hoppes live-steam feedwater purifiers, exhaust - 
steam feedwater heaters and purifiers, stearmn 
separators, oil eliminators and exhaust heads. 
It is fully illustrated and clearly describes the 
Hloppes machines and methods. A copy will 
be sent free to any reader addressing the company. 

The Roché Engineering Company, Charles G. 
Wilfong general manager, has just opened 
offices in suite 812 Weightman building, Puila- 
delphia, Penn., and is putting on the market 
the vans automatic feedwater regulator, the 
‘Pennsylvania’? smoke preventer, the ‘ Phila- 
delphia"’ internal-combustion marine engine and 
the ‘‘American”’ boiler-feedwater purifier. Charles 
S. Wood is president of the company and Frank 
- Roché, secretary and treasurer, 





“A Study of the Open Hearth” is the title 
of an expensively-bound 92-page booklet, 44x64 
inches, with flexible leather covers and gilt edges, 
which is sent gratis upon request by the Harbison- 
Walker Refractories Company, Pittsburg, Penn. 
Originally prepared for the use of its own operat- 
ing department, so much interest in it was shown 
by a number of open-hearth superintendents, 
who suggested it as being of interest to iron and 
steel men generally, that it was published in this 
form. It describes fully the process of making 
open-hearth steel. 

The Rubber Company, manufac- 
turer of “Indian” red sheet packing and mechan- 
ical rubber goods, has in course of construction a 
large addition to its present works at Akron, Ohio. 
The new building will be five stories high, 100 feet 
wide and 400 feet long, with a ground floor 165 
feet in width, and will afford facilities for a large 
increase in business. Starting eleven years ago 
with a floor space of two acres and 200 employees, 
the company now furnishes employment for 3600 
men and has a floor space covering 34 acres. Tires, 
hard-rubber specialties and insulated wires and 
cables are also among the products of the com- 
pany. The laboratories of the company are 
said to be the largest in the world devoted to the 
chemistry of rubber. 

The American Car and Foundry 
has installed a 500-kilowatt) General 
low-pressure turbine with a 250-volt 
current generator in its Detroit) plant. This 
turbine takes the exhaust steam from several 
vertical single-acting steam engines and exhausts 
into a surface condenser placed directly under- 
neath the turbine. On account of the small 
supply of circulating water available, a cooling 
tower has been placed on the roof of the power 
house and no difficulty is experienced in main- 
taining a good vacuum. The entire layout is 
very The turbine been run for 


Diamond 


Company 
Electric 
direct- 


} 
has 


compact. 
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several months, showing very smooth operation 
and excellent commutation, and is said to develop 
a kilowatt for every kilowatt developed .by the 
engines. The results obtained in actual service 
have been so satisfactory that three additional 
units of similar design have been ordered. 


The Ridgway Dynamo and Engine Company 


announces the opening of a district office at 
1311 Schofield building, Cleveland, Ohio. H. C. 


Hale, who has been the Cleveland sales agent 
for ‘“‘Ridgway”’ apparatus during the past two 
or three years, will be in charge of this office as 
jocal manager. Mr. Hale is well and favorably 
known in Cleveland an able engineer and 
has been connected with several of its important 
engineering and manufacturing enterprises. 
While his experience has thus been varied, he 
has had special opportunities for observation 
and study of the many problems connected with 
tie mechanical and electrical equipment of coal 
mines in the bituminous fields of Ohio, Penn- 
sylvania, West Virginia and Kentucky. The 
Ridgway Dynamo and Engine Company supplies 
a large proportion of such power-house equip- 
iment for the mines in these districts and con- 
siders itself fortunate in having Mr. Hale on its 
staff. He will glad to have prospective 
purchasers of power-plant machinery for any 
service confer with him in regard to their needs, 


as 


be 


The claim to having the largest plant in the 
world for the manufacture of machinery for 
the mechanical transmission of power is made 
by the Dodge Manufacturing Company, Mis- 
hawaka, Ind., whose buildings cover nearly 
40 acres in a 60-acre location on the Lake Shore 
& Michigan Southern railway. The consump- 
tion of raw materials, the production of finished 
zoods, and the capacities of the power and 
mechanical equipment are evidence of the 
extensiveness of the factory. There are annually 
consumed 20,000 tons of pig iron, 7,000,000 
feet of lumber, 900 tons of steel and structural 
iron, 6200 tons of steel shafting and 9000 tons 
of coal. There are annually produced 250,000 
**Independence”’ wood split) pulleys, 100,000 
**Dodge Standard’? iron split) pulleys, 90,000 
solid-iron pulleys, 95,000 hangers, 150,000 bear- 
ings of all types, 4000 friction clutches and 
more than 2,000,000 pounds of bearing metal. 
The steam have a capacity of 1500 
horsepower, and the steam engines 1500 horse- 
power, with electric generators of 250 kilowatts. 
The steel shop in which the ‘‘Kureka’’ water 
softener and purifier is made has a capacity of 
52 fully equipped machines per annum. 


boilers 


Several large orders for direct-current appar- 
atus have recently been received by the Crocker- 
Wheeler Company, of Ampere, N. J. Among 
these is one from the Southern Iron and Steel 
Company, of Roger, Ga., calling for two 250- 
kilowatt, engine-type, 550-volt, direct-current 
generators and 275 horsepower in 500-volt, direct- 
current motors. This is in addition to a recent 
order for 1450 kilowatts in engine-type generators 
and 1200 horsepower in slow-speed motors for 
the same concern. The Republic Iron and Steel 
Company, Youngstown, ©., placed an order for 
a 600-kilowatt, engine-type, 250-volt, direct-curr- 
rent generator, which will be added to a plant 
consisting of two 300-kilowatt Crocker-Wheeler 
zenerators. Another order has been booked 
from the Nonquit Spinning Company, New 
Bedford, Mass., covering 375 kilowatts in 250- 
volt Crocker-Wheeler type LD direct-current 
zenerators. One 250-kilowatt, 250-volt, engine- 
type, direct-current generator and two 50-horse- 
power motors are to be installed in a woolen mill 
for the Southwark Mills Company, of Philadel- 
phia. Two 75-kilowatt, engine-type, 125-volt, 
direct-current generators will installed in the 
factory building of Goodman, Loeb & Co., 
Philadelphia. 


be 


\ new 
ments is 
Plants,” a 


method for calculating drying equip- 
described in ‘‘ Drying in Industrial 
brief treatise just published by the 
Green Fuel Economizer Company, Matteawan, 
N.Y. The first part of the book discusses the 
elementary theory of drying and then describes 


s . ° e . 
drying equipments as used in yarious industries , 





October 5, 1909. 





such as tenter frames in textile plants, leather 


driers for tanneries, thread, laundry, baking 
powder, blue, lumber, malt driers, etc. Th: 
latter part of the book contains a chapter or 
drying engineering and gives an original metho: 


for calculating the amount of air and stear 
required for drying a given material unde 


prescribed conditions. The method here outline: 
does not require an elaborate system of specia 
tables, that proposed by Housebran 
and otiers, but the calculations can be performe 
with the aid of the ordinary steam tables an 
a table of humidity, both of which are include 
in the present book. Further, in order to kee; 
down the complexity and number of the table- 
Housebrand has assumed one heat of vaporiza 
tion for all drying temperatures, whereas wit 
tiie method herein described the correct valu 
can be taken in each case. The book shoul 
be of interest, not only to manufacturers wi 
have drying work to do, but also to enginee: 
wno design and construct plants of this cha: 
acter. The booklet will be supplied gratis or: 


as does 


request. 

Five 6-inch Blackburn-Smith feed wate 
filters have been installed in the Marion power 
station of the Public Service Railway Company 
of New Jersey to eliminate the oil which had 
heretofore reached the boilers in considerable 
quantity. At this plant there are twenty-five 
625-horsepower boilers, arranged in five bat- 
teries and carrying a pressure of 200 pounds 
Each battery is served by one filter which has 
sufficient capacity for handling 150,000 pounds 
of water per hour. The exhaust steam from 
Curtis turbines and the auxiliaries is condensed 
and used again as feedwater, but it was found 
that the open heaters did not catch the oil 
present in the condensed exliaust steam from 
these auxiliaries. The new filtering arrange- 
ment, as provided by the Bla¢kburn-Smith 
filters, now passes all the feedwater through 
two separated layers of linen terry at the last 
point before the water enters the boilers. In 
this way both makeup water and condensation 
are given a final classification. The watet 
reaches the filters at a pressure of about 230 ° 
pounds and at a temperature of about 20S 
degrees. The filtering surfaces are kept clean 
by renewing the media on the cartridges when 
they are replaced by spares. The operation is 


quickly performed as the swing bolts which 
hold down the cover of the filter are easily 
loosened, and the cover is swung to one side 


by means of a crane which is furnished as part 
of the filter. The oil retarded in this instance 
is plainly noticeable by the discoloration of 
the cloth of the two foul cartridges resting 
against the foundation, in comparison with the 
spare one which is being put into place. These 
foul cloths are afterward boiled out in soda 
and kept in readiness for the next cleaning. 
Blackburn-Smith filters are made by James 
Beggs & Co., 109 Liberty street, New York, who 
will send further information upon request. 





New Equipment 


The Red Bank (N. J.) Water Works is enlars- 
ing its power plant. 

The Paine Lumber Company, Oshkosh, Wis., 
will build an electric power plant. 

The Superior (Wis.) Water, Light and Powel 
Company will install additional equipment. 

The Middleport (N. Y.) Gas and Electric Coi- 
pany will install two additional oil engines. 

Cc. A. Straubel, 409 North Washington street 
Green Bay, Wis., will erect a cold storage plan! 

The Iil., Il 
build a two 1 


boilers. 


Decatur, 
install 


Works, 
room and 


Leader Iron 
new boiler 
The Menasha (Wis.) Paper Company is reay 


to receive bids on pumps, condenser, elect 


generators, etc. 
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upernatural Visitation of James Watt 


He Brings Fulton, Stephenson and an Anarchist with Him; Over a Game 
of Seven-up They Institute a “Fulton Night” and Hear Robert’s Story 





BY 


The midnight visits of James Watt 
grew more and more frequent as_ the 
weeks passed, and the subjects discussed 
were many, but usually of an engineer- 
ing character. On one occasion he brought 
Hero with him, but as I could not under- 
stand his language we did not get on very 
well together. On another visit Watt 
brought Branca, whose mind continually 
reverted to the steam turbine, and _ it 


THE FOUR WERE SEATED AROUND THE LIBRARY TABLE, PLAYING A GAME OF 


May not seem strange when I state that 


‘laimed to be the father of the machine 


We tind in successful operation today. The 
conversations I enjoyed with these in- 
habitants of the spirit world showed that 
tl had a keen perception of the value 


steam for their day, although to us, 
Wh modern usages, it would seem al- 
too elementary to notice. 
ne evening I had been detained at the 


WARREN O. 


club a little later than usual, and upon 
entering my residence was surprised to 
hear voices, raised in loud controversy, 
issuing from the direction of the library. 
Suspecting that Watt had brought along 
some of his kindred spirits and that they 
were making themselves at home, I quiet- 
ly seated myself in the adjoining room 
to listen to what was said. From the 
conversation it was at once apparent that 


my visitors were no others than Watt, 
Fulton and Stephenson, the reputed fathers 
of the steam engine, steamboat and _ loco- 
motive, and one other, who later proved 
to be an anarchist. The four were seated 
around the library table playing a game 
of “seven-up.” 

The argument was as to which of their 
inventions had accomplished the most 


good for civilization. It was evident that 


ROGERS 


they had but just started, and were in 
dulging in personalities and “mud throw- 
ing,’ much after the manner of mortals. 

Seeing that they could not agree in 
any kind of a. ghostly fashion, I made 
myself known and suggested that Ful 
ton tell about his early difficulties, and 
bring out all the points as to his work 
benefiting the public, to be followed by 
Stephenson, and in that manner to get 





“SEVEN-UP” 
better acquainted. I therefore got the 
and other things—and leaned back 
in a rocker to enjoy the treat I knew was 
to be mine. 

After Fulton had lighted his cigar to 
his satisfaction he said: 


cigars- 


“T was born in a little Pennsylvania 
town called Little Britain, in 1765. My 
parents were Irish, and I don’t give a ‘dom’ 
who knows it,’ and Fulton lapsed into 
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a little of the brogue of the “ould sod.” 
“I was christened Robert Fulton, and 
have never had reason to be ashamed of 
my name, neither of my actions, which is 
more than I can say of some I have 
known.” And as Fulton looked at Watt 
as he was speaking, that worthy turned 
a slight crimson, as he evidently recalled 
the condition in which he had left my 
house some weeks before. 

“My father died when I was three 
years old,” went on Fulton, “and as I 
gave up schooling early in life my educa- 
tion did not amount to much, seeing that 
I was forced to go out into the world 
to make my own way. When I was 
seventeen years of age, I was quite an 
artist, dabbling in portrait and landscape 
painting, but there wasn’t any more money 
in it then than there is now for the gen- 
eral run of artists. My inclinations also 
led me to study mechanics, and I de- 
voted much of my time to mechanical 
drafting, etc., while living in Philadelphia.” 

“Gee, but that was a slow town!” in- 
terrupted Watt. 

“By the time I was twenty-one,” went 
on Fulton, disdaining to notice Watt’s 
slur upon his home city, “I was: able to 
make a home for my mother and also visit 
England to study art.” 

“Art—art—what is that?” again inter- 
rupted Watt, with a sneer. “Art,” con- 
tinued Watt, answering his own ques- 
tion, “art is to most people what a dish 
of molasses is to hungry flies; they go 
to it in swarms. If a man is a failure 
he turns to art; if he kills a man, and is 
acquitted, he studies art. Of all the art 
freaks I have seen in my circle, not more 
than one in every thousand knew enough 
to earn three square meals a day. They 
are the skinniest-looking lot I have ever 
seen among our shadows. Don’t talk any 
more about art to this crowd.” 

“Well,” rejoined Fulton, with a sparkle 
in his eye, “I wasn't that kind of an 
artist. I was a success, and let me tell 
you, if I had remained with my art the 
world would have had something to show 
for it. However, I gave up art because 
mechanical and_ scientific investigations 
were a greater enjoyment to me. That 
was when I was about twenty-five years 
of age. I then went to Birmingham to 
live, and it was there I met Watt. So 
you see,” resumed Fulton, turning to me, 
“Watt and I are old acquaintances. He 
had just succeeded in his gréat improve- 
ment in the steam engine, and you may 
be sure T soon became familiar with it.” 

“Ts that the you became in- 
terested in navigation?” I asked. 

“Smoldering ashes, no! That didn’t 
come for some years later, although it 
might have been the seed sown. No, I 
was busy with many other things before 
I began to experiment with steamboats. 
The strange part of it is that thousands 
of people living today do not seem to 
know that T ever invented anything be- 
side the steamboat. Why, I used to man- 


reason 
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ufacture lead pencils, when but ten years 
of age, and I had a boat fitted with pad- 
dlewheels when I was a boy. While in 
Birmingham I was engaged in the con- 
struction of canals and received notices 
from several societies for my work. Why, 
I invented the idea of the canal lock, such 
as they will use in the Panama canal that 
I am hearing so much about lately. I 
also published a treatise on the subject 
in 1796, invented a method of sawing 
marble and was honored by a British 
scientific society.” 

“Regular society man, wasn’t 
broke in Watt, “and an author. I don’t 
wonder you died suddenly. I don’t see 
how you stood it for fifty years.” 

“Qh, that didn’t cause my hat to pinch,” 
rejoined Fulton. “I invented a machine 
for spinning flax and making rope and 
also a kind of a power shovel. About 
a year later I began to experiment with 
submarine explosives, which later on en- 
abled me to perfect a torpedo.” 

“Fulton was a regular anarchist,” said 
Watt, as he looked at me. “Don’t look 
it, does he?” 


you?” 


“It was these experiments that drew 
my attention to the submarine boat. Final- 
ly the French government came to my 
assistance, and with their aid I was en- 
abled to construct a boat that could stay 
under water for several hours and travel 
for a number of miles. I could control 
the boat very easily, making it sink, rise, 
turn around, go forward or backward. 
-The Frenchmen lost interest in it, how- 
ever, and did not do anything with it.” 

“Those Frenchmen are slow when it 
comes to new _ inventions,’ remarked 
Stephenson, as he idly stacked the cards. 
“Now if you had taken your invention to 
England you would have received atten- 
tion right smart.” 

“England nothing!” replied Fulton. “I 
did take my boat to England, but they 
were Satisfied with getting me away from 
France, I guess. They wanted me to give 
them the exclusive right to my invention, 
but I was an American, by heck, and 
couldn’t see it that way. Well, I came 
back home and got my own Government 
interested to the tune of $5000, but they 
soon got cold feet or something and the 
thing fell through.” 

“Gee, but you’re a long-winded cuss!” 
exclaimed Watt, as he spun a couple of 
poker chips on the table. “You haven't 
‘said a word about your steamboat. Cast 
off your line and get on your course!” 
and Watt clicked his bony knees together 
with impatience. 

Taking no notice of his remark, Fulton 
resumed, “I was not the first to dabble 
with steam navigation by any means, but 
I was the first man to make a practical 
and commercial success, but it wasn’t the 
work of a day, I can tell you. I had 
planned and thought matters over many 
times before I imported one of Watt and 
Boulton’s engines to run the ‘Clermont.’ 
I knew there was money in the thing, as 
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Livingston had obtained a monopoly on 
steam navigation in New York waters, 
which was transferred to Livingston and 
myself in 1803, when we had a monopoly 
that was extended another twenty years.” 

“Down with monopoly!” growled the 
bewhiskered skeleton as he drew a bomb 
from the bosom of his red shirt and, 
lighting the fuse, placed the bomb under 
Fulton’s chair. That individual calmly 
put his icy foot on the burning fuse and 
extinguished it with a spit and splutter. 

When I got an opportunity to talk to 
Watt alone I gave him strict orders never 
to bring anarchists with him again, as |] 
did not care to have my house blown to 
splinters. 

After the “red” had calmed down so 
as to be rational, Fulton continued his 
narrative: 

“The ‘Clermont’ was 133 feet long, 16% 
feet wide, 7 feet deep and of 160 tons dis- 
placement. The Watt engine was double- 
acting and had a vertical cylinder 2 feet 
in diameter and 4 feet long. The boiler 
was 20 feet long, 7 feet deep and 8 feet 
wide, constructed something after the type 
of the modern locomotive boiler. The 
boat had two 15-foot paddlewheels which 
were 4 feet broad, and the piston was 
connected to the shaft by side levers and 
outside connecting rods which connected 
to the crank gear on the wheel shaft. 

“The boat was run successfully, but the 
insults I received were enough to have 
caused most men to give up in despair 
and disgust. I was called a fool, crazy, 
idiot and I don’t know what. Those who 
refrained from these epithets looked them, 
which was just as bad. 

“Well, we started for Albany and got 
there, too, although there were many who 
laughed and jeered at us when we started, 
and when we stopped for a slight adjust- 
ment in midstream we could hear the 
people hooting from the shores of the 
river.” 

“How long did it take you to go to 
Albany?” I asked, as Fulton seemed to 
have become engrossed with memories of 
the past. 

“Just thirty-six hours,’ was the prompt 
response. “It took from six to ten days 
to make the trip by other means, and | 
can say that there has been steamboat 
travel between New York and Albany 
from that day to this, winter months ex- 
cepted.” 

“Very interesting,” 
one leg out over the 

“Tnteresting? not a 
Stephenson. 


I said, stretching 
other. 
bit,” contradicated 
“You ought to see how a 
locomotive can get over the ground be- 
tween those cities now! Why i 

“I rise to a point of order,” interrupted 
Watt, while the anarchist reached for an- 
other bomb. “This is Fulton’s night, so 
sand your rails.” 

“There isn’t much more of interest to 
tell. I constructed the first steam warship 





built for the United States Government. | 
I also built the first steam ferryboat to 
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run between New York and Jersey City 
and New York and Brooklyn; and fur- 


nished plans for the first Mississippi By H. D. Jackson 
steamboat.” 

“A regular first-nighter in everything,” I have noticed in one or two papers 
chuckled Watt, as he relit a cigar stub. extracts from a paper presented by Har- 


“I was married in 1808,” went on Ful- 
ton, “and died February 24, 1815 of 
pneumonia or consumption, I forget 
which.” 

As he sat there in the semi-lighted 
room I could catch glimpses of what kind 
of a picture Fulton must have presented, 
with his tall, straight figure, attractive 
face and eyes, high forehead and dark, 
curly hair. The four visitors had stopped 
talking now and were playing a last hand 
of “seven-up,” while I pictured the ad- 
vancement made in steam navigation since 
the first run of the “Clermont,” 
which all of us are familiar today. 


with 
How 


unconcerned that man of genius, as he 








Belt, Motor and Rope Drive 





Emerson on 
mission, in which he 
states that the leather 


rington 


the installation 


on account of the persuasive arguments 
of the sales agents and lack of enthusiasm 


in the belt manufacturer. 


It seems to me that Mr. Emerson has 
over-enthusiastic on the 
belt, for the same reason that the manu- 


been somewhat 


facturers of other types of drive 





ROPE DRIVE DELIVERING 2500 HORSEPOWER 


sat there playing his hand of cards! 
little he seemed to realize the 


How 
vast im- 
portance of his invention, or its benefits 
to mankind! How little he seemed to ap- 
preciate the magnitude to which steam 
navigation has been carried; how little he 
knew of those mighty ocean steamships. 
that plough through the waves regardless 
of the elements, or glide through the 
smooth sea, mighty in themselves, wonder- 
ful and majestic! 

I gave a sigh, as I was awakened from 
my reverie by the step of the maid de- 
scending the stairs to begin the duties 
of. another day; and wishing to see what 
my visitors would do with others of the 
mortal world bestirring, I turned, but 
the chairs were empty and all that indi- 
cated that visitors had been present were 
the remains of partly consumed cigars, 
and the scattered playing cards on the 


library table. 





WITH THIRTY-SIX I7g-INCH COTTON ROPES 


value of the belt and underestimated the 
value of other methods of drive. 

The use of leather belts for transmission 
purposes requires the use of long lines 
of shafting; shafting which is very much 
heavier than is required simply to transmit 
the power for use of a single floor or 
for a single line of work; as this shaft- 
ing has not only to carry power which it 
delivers to machines on this floor, but also 
the power which has to be delivered be- 
yond this floor. In setting up the shaft, 
it is that it should be very 
carefully installed and exceedingly well 
lined up, and it is equally necessary that it 
should be carefully watched in order that 
it be maintained in line. Where vertical 
drives are necessary, there is considerable 
loss in vertical belts even without the 
use of idlers; and in most cases, in order 
to make the transmission possible, idlers 
are necessary, adding to the loss. 


necessary 
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leather-belt trans- 
frankly and freely 
belt is for all mill 
purposes superior to any other method 
of drive; and makes the statement that 
of electric drives, rope 
drives and chain drives has been mainly 


are 
over-enthusiastic regarding their products ; 
and that he has rather overestimated the 


and new, the friction load has been con- 








Oor1 






INSTALLING AND OPERATING Cost 

The statement is also made that in most 
mills and machine-shop installations, the 
leather belt will prove least expensive to 
install, operate and maintain. In a prop- 
erly laid out plant, the cost of an electrical 
installation will not exceed the cost of a 
belt-operated installation, as the shafting 
and bearings will be much smaller, and 
the total cost of both very materially de- 
creased. The quantity of shafting will 
be very much less, and as no belts are 
required except from the machines to the 
shafting, the belt cost is very low. This is 
of course offset by the increased cost of 
the wiring and the motors; but in most 
cases the costs will be practically equal. 

As for operating expense, there should 
be little if any difference in the cost of 
operating the machinery alone, and the 
same is true of maintenance, depending, 
of course, on conditions of operation and 
care; but we are assuming that both are 
equally well cared for, which as a rule 
means that both are to a considerable ex- 
tent neglected; and as a matter of fact, 
the motor drive can be neglected to a far 
greater extent than the belt drive, without 
suffering material injury. 

It must not be taken that I mean that in 
all cases the drive is superior 
to the belt or rope drive, for such is far 
from the case. 
there 


electric 


There are conditions and 
mills where a_ belt 
superior to a motor drive; but in most 
machine-shop practice and much of the 
mill practice, there is a decided gain from 
the use of the motor drives if properly in- 
stalled. One of the greatest difficulties 
of a motor drive has come from lack of 
knowledge in the method of installation 
and, as Mr. Emerson says, from the en- 


are drive is 


thusiasm of the salesman rather getting 
the better of him, and his recommending 
the installation of too many 
motors of a character not 
purpose. 


motors, or 
to the 
If a competent engineer is em- 
ployed for the installation, the motor drive 
will equal the belt drive in first cost, op- 
erating cost and maintenance cost in al- 
most every plant, and win out 
the belt operating and 
tenance cost in very many plants. 


suited 


against 
drive in main- 
The 
great objection to belt drives is that the 
losses in friction are cumulative, that is, 
if we start at the farthest point from 
the engine, we have a power load and a 
friction load. The next piece of shafting 
has to carry not only the load which it 
delivers to the machinery, but also the 
friction and the power load of the shaft- 
ing beyond it, and this piece of shafting 
has to be made heavy enough to carry 
this load in addition to its own natural 
load. This holds true from shaft to shaft 
until we come to the main engine; the 
friction load, therefore, being cumulative, 
until on reaching the engine, the friction 
load of the mill or plant may be a very 
considerable factor. In a number of 
plants that have been tested, both old 
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siderably in excess of 50 per cent. of the 
total power generated by the engine. In 
machine shops it frequently runs as high 
as 75 per cent. The belt manufacturers 
may claim that this is due to faulty con- 
struction. This may be so, but the fact 
remains that in many plants this condi- 
tio remains. 


OTHER Bett Drive TROUBLES 


Other great troubles with the belt drive 
are the throwing around of dirt, dust and 
oil; the possibility of fire from friction of 
the belt, in belt boxes and elsewhere; the 
amount of light that belts obstruct; and 
troubles incidental to making changes in 
the speed of various tools and machines. 
Further, unless the plant happens to be 
laid out with an idea of increase in ca- 
pacity, it is often awkward and _ incon- 
venient to make additions without entirely 
replacing a line shaft. It is difficult and 
sometimes expensive to arrange for the 
shutting down of any particular portion 
of the factory. Mr. Emerson says this 
can be done through the use of belt- 
shifting devices, etc. While this is true, 
belt shifters in large sizes are seldom 
satisfactory; and further, this shutting 
down may also close a considerable por- 
tion of the factory which is de- 
pendent on this piece of shafting. 

I quite agree with Mr. Emerson that 
the motor-drive shop is attractive, but 
hardly agree with him that it is not busi- 
ness. The use of individual electric motors 
depends on the purpose for which they 
are used. The running of a long line of 
shafting for the express purpose of op- 
erating one tool which is only required 
semi-occasionally, is, to bring in an ex- 
pression of Mr. Emerson’s, “just as poor 
business policy as to keep a race horse 
to drag a farm team.” On the other 
hand, the use of an electric motor for op- 
erating this machine would be quite as 
good business policy as “the keeping of 
a racing horse for racing purposes.” 

Individual motors have their application, 
but few of us believe in the installation of 
an individual motor drive, unless there is 
reason for it. If one will go back far 
enough, it can be readily shown that in 
many cases the prime mover necessary to 
operate a plant through electric drive, es- 
pecially a plant having many machine tools 
or tools intermittent in operation, will be 
much smaller than that required to op- 
erate through belt drive. This is because 
the friction losses are materially reduced 
and the load of the intermittent-operating 
machines fluctuates from one machine to 
the other, allowing the use of a smaller 
prime mover. 


Motor Drive Less EXPENSIVE 
The result, therefore, is that the actual 
cost of the installation of the power 
plant and equipment is less than that of 
a belt-driven plant. If the mill plant hap- 
pens to be one of considerable extent, 
with buildings somewhat detached, the ad- 
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vantages of the electric motor are even 
more obvious, although rope drive has in 
the past done exceedingly well under these 
conditions. If on the other hand the plant 
is a very compact one, where the main 
drive from the engine can be made by 
means of either rope or belt drive, with 
various line shafting on each floor, and 
not transmit it to a main jackshaft and 
thence from floor to floor, the belt or rope 
drive will show an economy in first cost, 
operation and maintenance over any other 
form of drive; but as soon as additional 
apparatus is put into the plant, requiring 
an extension, just so soon does the ad- 
vantage of the belt or rope drive begin 
to diminish, and sooner or later the elec- 
tric drive becomes advisable. 

In a properly laid out electric drive, the 
shafting losses should be very slight, as 
the shafting is usually short and carries 
comparatively little load. The motor losses 
are as a rule rather small if the motors 
are suited to the work. The transmis- 
sion losses between motors and generator 
cari readily be made small and the effi- 
ciency of the generating unit is usually 
high. The efficiency of the motors, trans- 
mission and generator remains practically 
constant, whereas in the belt drive there 
is a continually increasing loss unless the 
belting and shafting are very carefully 
watched. 


KNOWLEDGE MEANS ECONOMY 

It is quite true, and is to be regretted, 
that many plants have been given elec- 
trical equipment which show very poor 
results, and the operation of these plants 
has been taken as a criterion upon which 
to base the comparative merits of electric 
drive and belt drive. It would be much 
more logical to compare the poorest type 
of belt drive with the failures of the 
electric drive, than to compare the best 
of the belt drives with the poorest of 
the electric. Many installations have been 
made, particularly those using alternating 
current, where through lack of knowl- 
edge of the motors used, the results ob- 
tained have been exceedingly poor. The 
motors have been installed on the basis 
of direct current, without any attention 
being paid to the fact that there is in all 
alternating-current work a difference be- 
tween the actual power used and the 
apparent power generated at the dynamo. 
It has frequently been found, owing to 
the lack of appreciation of the fact that 
there is a lagging current in alternating- 
current circuits, that the generating unit 
was overloaded long before the engine 
had come up to its capacity, and that two 
engines were to operate the 
plant, where one should do it without dif- 
ficultv. This is no fault of the electric 
drive, but is rather the fault of the man 
who installed the drive. It is foolish to 
say that such difficulties are inherent in 
the alternating-current plant. They are 
not. They can be and are avoided in 
well laid out plants. 


necessary 
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In direct-current plants no such troubles 
exist, but it frequently happens that the 
wrong type of motors are installed and 
troubles are experienced on this account. 
The use of shunt-wound motors where 
compound-wound motors should be used, 
or vice versa, has caused trouble, but the 
most prominent difficulty of all has arisen 
from the advocates of the electric drive 
being so narrow-minded as to insist on 
the installation of the largest number 
of motors possible and the use of in- 
dividual motors on all types of machine. 
The result has been a tremendous in- 
crease in the cost of installation, an in- 
crease instead of a decrease in power 
losses, and an operating expense as well 
as maintenance expense far in excess of 
what it should be. This has occurred very 
largely through the desire of the plant 
owners to have an uptodate plant, and the 
willingness of the salesman to sell every- 
thing he can, regardless of whether or not 
it is necessary. Of course, where a mill 
owner goes to the manufacturing company 
and tells them he wants motors to drive 
certain machinery, the manufacturer has 
little or no option as to what to sell, as 
far as the number of motors is concerned ; 
but where the manufacturer is called in 
to suggest what should be done, it not 
infrequently happens that his salesman 
anxious to make a good sale, suggests a 
far greater number of motors than is nec- 
essary, and sometimes of types of motors 
which are not suited to the purpose. This 
is strongly to be deprecated, and can only 
be avoided by hiring a competent engi- 
neer. The fact that such things are done 
is one of the reasons for the existence 
of consulting engineers. 


PoInts ON Rope DRIVE 


In comparing the rope drive and the 
belt drive, there is much ‘to be said in 
favor of both. For drives on very short 
centers, for angle drives, for vertical 
drives or drives on very long centers, the 
rope is far superior to the belt, particularly 
with the use of cotton rope and the single 
loop or English system. The belt manu- 
facturers claim that the rope drive will 
not last as long as the belt drive, and 
that it is expensive to install and op 
erate. Experience abroad has been to the 
contrary. Mr. Kenyon, in an article in 
the American Machinist of July 8, 1900, 
gives some very interesting data on rope 
drives under conditions in which belt drives 
would be impossible, and gives informa 
tion regarding the life, which leads one 
to believe that the belt drive is not 
superior to the rope drive when the drives 
are put in by those who know how. 

The photograph on page 601 shows 4 
rope drive delivering approximately 2500 
horsepower with thirty-six 174-inch cot 
ton ropes. These are divided so that nine 
ropes run to each of four floors, through 
a rope tower. In the photograph, not all 
of the ropes were installed, as the power 
required at the time was considerably le-s 
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than that estimated for the final develop- 
ment. The speed of these ropes is ap- 
proximately 6000 feet per minute, and the 
flywheel or driving wheel was slightly 
over 10 feet wide. Had belts been used 
for this transmission, it would have re- 
quired a flywheel 30 feet wide. It is in- 
teresting to note that the ropes do not 
all have the same tension, nor is this re- 
quired, it having been found that the 
power automatically divides between the 
ropes, and that these ropes will carry ap- 
proximately the same power even al- 
though the tension may be slightly differ- 
ent. This type of drive has been and is 
perfectly satisfactory in a number of in- 
stallations in this country, and in very 
many installations abroad, showing a de- 
cided economy over the use of belts. 
Doubtless in the installation shown in the 
picture, it was far superior to the electric 
drive. 





Automatic Unloading Device for 
Belt-- or Motor-driven Air 


Compressor 
By S. Rice 


In the accompanying sectional sketch 
is shown an ingenious unloading device 
for motor-driven air compressors, which 
device consists primarily of a piston hav- 
ing a bypass, a valve which is closed 
when the piston reaches its extreme mo- 
tion against a spring, and a check valve. 
It is placed in the discharge pipe between 
the compressor and the reservoir and pro- 
vides an opening from the discharge pipe 
to the atmosphere until the motor reaches 
a predetermined speed for which the de- 
vice is set. 

When the driving power is first applied, 
the pistons of the compressor will move 
slowly and will gradually increase their 
speed as the motor revolutions increase, 
thus raising the air output of the com- 
pressor. The air first passes into the 
chamber D, through the bypass in the pis- 
ton A and to atmosphere through valve B, 
which is held open by a spring C. As the 
volume of air becomes greater, the bypass 
in the piston can no longer take care of 
the increase as the motor comes up to 
somewhere near full speed and the pres- 
sure rises in chamber D. When this pres- 
sure reaches a point sufficient to compress 
the piston A and seat the valve, the check 
valve G immediately begins to work and 
the leakage of air to the atmosphere is 
cut off by the seating of valve B. 

The device can be so adjusted that the 
iston will seat valve B when the motor 
lias reached a limit of approximately three- 
‘ourths full speed. When the motor is 
‘topped, the check valve G is seated and 
pressure in chamber D is gradually re- 
‘uced by the leakage of air to the at- 
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mosphere through the small opening H. 
When the pressure is slightly reduced in 
chamber D, the piston A and valve B are 
drawn in through the action of the spring 
C, thus unseating the valve B, and the 
motor is ready to start again. 

The bypass consists of two good-sized 
holes drilled in the piston A, and two 
corresponding holes in the plate J, which 
may Or may not match, according to the 
position of plate 7, and which may be 
adjusted to give any size of opening de- 
sired by means of screws J. Further ad- 
justment may also be made by removing 
the cap F and turning the nut FE holding 
the spring and locating the inner posi- 
tion of the piston, thus increasing or 
diminishing the amount of travel that the 











C03 
grees. When this pound of air is com- 
pressed to ten times the original pres- 
sure and the temperature is brought back 
to 72 degrees, the volume of the air, by 
Boyle’s law, will be one-tenth of the 
original volume. The weight of water 
which can exist as vapor in one cubic 
foot of air is independent of the pres- 
sure of the air and depends only upon 
the temperature; therefore there can be 
now only one-tenth as much vapor in our 
pound of air as there was at first—nine 
tenths of the 0.0168 pound will have be- 
come mist. Hence, the answer to the 
first question is, nine-tenths of 0.0168 or 
0.0151 pound. The water remaining as 
vapor is 0.0017 pound. 

To get an answer to the second question 
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UNLOADING DEVICE FOR AIR COMPRESSORS 


piston has to make in order to seat the 
valve B. 





Air Receiver Practice 


By Howarp H. 


3LISS 


While reading Frank Richards’ article 
on “Air Receiver Practice,” in a recent 
number, I became curious to know 
what proportion of the moisture contained 
in compressed air could be got rid of 
by the expedient of cooling the air 
thoroughly and allowing plenty of time 
for the mist to settle and be drained off. 
To investigate this I assumed the follow- 
ing problem: 

Taking saturated air at 72 degrees Fah- 
renheit, compressing it to 150 pounds per 
square inch absolute, cooling it in an 
aftercooler to 72 degrees and allowing 
ii to stand until no free moisture remains 
suspended, how much water is removed 
per pound of air? If the entire water 
content of the air were carried through 
the system and the air used in a drill 
taking 100 cubic feet of free air per 
minute, how much more water would be 
released to clog the exhaust than if the 
drill were run with air dried as in the first 
case? 

According to Kent (page 484, edition of 
1898), one pound of free saturated air 
contains 0.0168 pound of water at 72 de- 


an assumption must be made as to the 
temperature of the exhaust. It 
taken at o degree Fahrenheit. 


may be 
Then, by 
Kent’s table, the vapor in one pound of 
exhaust air amounts to 0.0009 pound. All 
the rest of the water present will be 
frozen as it passes out. So in the case 
where the compressed air is cooled and 
the water drained off the ice in the ex- 
haust would weigh 

0.0017 — 0.0009 = 0.0008 
pound for each pound of air. When none 
of the moisture is removed from the com- 
pressed air the ice in the exhaust will 
weigh 

0.0168 — 0.0009 = 0.0159 
pound per pound of air. 

Each cubic foot of free air at 72 de- 
grees weighs 0.0747 pound, so that the 
drill using 100 cubic feet per minute takes 

100 X 0.0747 = 7.47 
pounds per minute. The ice formed in the 
exhaust each minute would be 

7.47 * 0.0008 = 0.006 
pound for the dried-out air, and 

7.47 X 0.0159 = 0.119 
pound for the undried air. Hence, the 
process of aftercooling and allowing the 
water to settle out saves 

0.119 — 0.006 = 0.113 
pound of ice in the exhaust every min- 


ute. The proportion of ice in the two 
cases is 0.006 to 0.119 or T to 198. 
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To Determine the Value of a Water Power 


Simple Methods for Making an Estimate of: the Available Power; 
the Two Essential Factors; Things Owner and User Should Know 





B Y 


Up to a few years ago water powers 
were usually bought for a “song,” and 
water wheels were installed, as the busi- 
ness increased, without first ascertaining 
the actual horsepower of the stream. Now, 
however, the available power has increased 
in. value to a point where both owners 
find it determine 
beforehand, as nearly as_ possible, how 
much power there is available. 

It is the purpose of this article to point 
the principal things the owner or 
purchaser should know, and to present 
simple methods for making an estimate of 
the available power. 

The first thing to be done is to deter- 
mine the specific conditions which nature 
has established, the principal items being 
average, Maximum and minimum rainfall, 
drainage area, run-off, evaporation, ab- 
sorption, available head, flood, and mini- 
mum discharge of the stream. 

There are two factors which enter di- 
rectly into the determination of a water 


and users desirable to 


out 








power: the quantity of water flowing 
down a stream per unit of time, and the 
“fall” or “head” available. The fall or 
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head should be determined by a competent 
surveyor. This head is usually limited by 
the cost of the overflowed lands. It is 
advisable to accompany the surveyor when 
he runs his levels, in order to see that 
no little drainage ditches or natural out- 
lets are overlooked which might be drain- 
ing many acres of valuable land and which 
would be rendered useless when the water 
is backed up by the dam. A county map 
is a great aid in getting the acreage 
of the submerged lands. 

The next quantity to be determined is 
the quantity of water flowing in the 
stream per unit of time. It is usual 
practice to get this in terms of pounds 
per minute. This determination is ex- 
tremely important and to be accurate the 
measurements should extend over a period 
of several years. This usually being im- 
possible, the best that can be done will 
be to take measurements at periods of 
low water. If the observer is a stranger 
in the community, good information as 


W. i 


to these periods of low water may be ob- 
tained from some of the old fishermen or 
hunters. It is not advisable to depend 
on the merchants or bankers for this in- 
formation. If the stream is large enough 
a Government report may be had by ap- 
plying to the United States 
Survey. These reports are very valuable 
in making an the annual 
power, but care should be taken in using 
the reports on maximum-flood flow, as 
in some instances they are unreliable. 
The quantity of water flowing in a 
stream may be fairly well estimated as 
follows: The velocity of water is ob- 
tained by means of a float. In this meth- 
od of measurement the velocity is ob- 
tained by observing the time it takes a 
light floating body, such as a ball or piece 
of wood, so colored and weighted as to 
be readily seen, to pass over a known 
distance. The velocity is then 


Geological 


estimate of 


surface 


where | is the distance described between 
parallel transverse alinements whose dis- 
tance apart is known, and t = the time 
taken. The velocity is a maximum just 
below the surface and diminishes from 
that point, both toward the bottom and to- 
ward the surface. It is also a maximum 
near the middle of the stream, diminishing 
toward the banks. The mean velocity is 
about 83 per cent. of the maximum surface 
velocity when the air is still. 

Therefore: 


‘ 


O= (1) 


where 


O = Discharge in cubic feet per second, 

A= Area of a transverse section of 
the stream in square feet, 

v= Maximum surface velocity in feet 
per minute when the air is still. 


Of eight experimenters cited by Professor 
Bowser, only one gives a value (= 0.62) 
differing more than 0.05 from 0.83, while 
others obtained the values 0.82, 0.78, 0.82, 
0.86, 0.82 and 0.83. 

The horsepower available is obtained 





from the formula 
O) (I : 
HP.— (QO) (h) (62.5) (2) 
33,000 
where i = the fall or head, in feet. 
An improvement over the foregoing 


is to divide the stream into a number of 
. . . =~ @ . 
subdivisions (Fig. 1) of widths, zen, zc, z's, 
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etc., and mean depths of d:, ds, ds, etc., 
and with respective maximum surface 
velocities of v1, v2, Us, etc., which may be 
determined either with a float or with 


current meters; whence we may write: 


Q= 


0.83 (w, dy v, + We dy Vg + W3d3¥3 +) (3) 

The use of double floats (Fig. 2) is 
preferred by many engineers. Two halls 
of the bulk and condition of sur- 
face, one lighter, the other heavier than 
water, are united by a slender chain, their 
weights being so adjusted that the light 
ball sur- 
face buoys the other ball at some pre- 
determined depth. By placing several 
double floats across a stream and noting 
their velocity the average velocity may 
be quite accurately determined. 

If a very accurate determination of the 
velocity is desired, a reliable current meter 
should be emploved. There are three gen- 
eral methods for getting the velocity with 
a current meter: the single-point method, 


same 


without projecting above the 








the multiple-point method and the integra- 
tion method. In the single-point method 
the current meter is held at the depth of 
mean velocity, which is about 0.6 of the 
distance from the surface to the bottom. 
This method is used a great deal and is 
sometimes called the “six-tenths depth 
method.” In what is known as the single- 
point subsurface method the current meter 
is held near the just 
enough not to be affected by the wind. 
This method is used when the meter can- 
not be submerged to 0.6 of the depth on 
account of the swiftness of the stream. 
The multiple-point method may be sub- 
divided into (1) the vertical-velocity 
curve; (2) surface and bottom, and (3) 
surface, mid-depth and bottom. The ver- 
tical-velocity curve method consists of ta‘- 


surface or low 


ing velocities at several depths equal in- 
tervals apart and taking the mean velocity 
of the stream as the 
values. 


average of these 


The surface and bottom. method 
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is sometimes used for shallow streams 
with comparatively smooth beds. The 


current meter is held about six inches be- 
low the surface and about six inches above 
the bottom, and the mean of the two ve- 
locities is taken as the average velocity of 
the stream. In the top, mid-depth and 
bottom method the current meter is held 
inches below the surface, at mid- 
depth and six inches above the bottom. 
The mean velocity is obtained by dividing 
the sum of the top velocity, twice the 
mid-depth velocity and the bottom ve- 
locity by four. In the integration method 
the meter is lowered to the bottom at a 
slow uniform speed, then back again to 
the surface. The total number of revolu- 
tions divided by the time gives the mean 
velocity. It is well adapted for measure- 
ments under ice and as a check on the 
point methods. 

In Small streams the quantity of water 
may be measured by means of a weir. 
From extensive experiments at Lowell, 
Mass., with rectangular overfall weirs, 
J. B. Francis deduced the following for- 
mula : 
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Ice formation has considerable effect 
on the flow of streams, hence due al- 
lowance must be made for it. It diminishes 
the cross-section of the stream and re- 
duces the velocity of the water. Some of 
the rivers in the northern States save as 
low an efficiency as 50 per cent. in winter, 
due to ice formation. In 


very shallow, 


broad streams with rough bottoms the 
loss is very large. Due allowance must 
be made for both the decrease of the 


section of the stream and the 
reduction of the velocity of flow. 
The question of a good reservoir is a 


tranverse 


very important one in determining the 


value of a water power. The use to 
which the power is to be or may be 
put should be known. The size of the 


reservoir depends very much on the value 
of the land and in cold climates due al- 
lowances must be made for ice. In cli- 
mates where the ice freezes several feet 
thick, the depth of the reservoir would 


The 
im- 


have to be increased considerably. 


following example illustrates the 


portance of reservoirs: 
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FIG. 3 . 


O = 3.33 (L—o1nH)H 
vhere 


O = Discharge in cubic feet per second, 

= Length of weir in feet, 

H = Distance in feet from sill of notch 
to level surface of water 
feet back, 

n= Number of contractions. 





a few 


In general: 


”=2 when no edge is flush with the 
sides or bottom of a_ channel 
(Fig. 3), , 

# = 1 when one end only is flush with 
the side of the channel 

#=0 when both sides are flush with 
the sides of the channel. 


The foregoing values of n apply only 
when the sectional area of stream is very 
large compared with the area (L H) of 
the weir. If L is greater than 10 H the 
eifect of end contraction may be neglected 
without appreciably affecting the result; 


2 should be equal to or greater than three 
Hi ind p should be equal to or greater 
than 


two H. 


A certain stream has an available head 
of 24 feet and a flow of 6000 cubic feet 
of water per thus giving 272 
available horsepower. A town on the 
river requires 500 horsepower for four 
hours a day for lighting purposes. The 
power is not sufficient. A reservoir might 
be put in to store water for the remaining 
twenty hours. The storage area would be 


a7 


minute, 


(6000) (20) (60) 
43,560 





== 162 


acres, if the reservoir is one foot deep. 
The total energy stored would be 


_(6000) (24) (20) (62.5) 


33,000 = 5500 


horsepower-hours, giving 

5500 —- 4 = 1375 
horsepower for four hours, which is ample 
for the town. The energy required by 
the town at ten cents per kilowatt-hour is 
worth $54,000 a year. The total gross 
earnings is usually the principal factor 


which determines whether a reservoir may 
be used to advantage. 


What is CO, ? 


By F. R. Low 


Power has had a great deal to say lately 


about CO. What is CO: anyway, and 
how does it interest engineers? 
CO: is the gas which is made when 


carbon is burned; and as wood and coal 
and oil and peat and all of 
for the most part made up of 
the well informed 
naturally know 


our fuels 


are car- 
will 
this 


bon, engineer 


considerable about 
gas and its production. 
Combustion is the falling together of 
atoms which have a natural attraction for 
each other, as have those of carbon and 
hydrogen those of 


this 


for oxygen. Drawn 


together by mutual attraction they 
acquire velocity and momentum as does a 
falling body being drawn in a similar way 
to the earth; and it is this momentum, 
this energy of motion which, when it is 
possessed by atoms, we recognize as heat. 

An atom of within the 
influence of an atom of carbon and they 
rush together like two little planets. The 
probability that they will strike is very 
remote. 


oxygen comes 


They will rather form a couple 
and revolve about each other in elliptical 
or other Such a combination is 
a molecule and a gas composed of mole 


orbits. 


cules made up of one atom each of car 
bon and 
“carbon monoxide.” 


oxygen is “carbonic oxide” or 
“Mono” is a Greek 


prelix meaning one, as in monocle, mono- 


graph, monogram, monolith, monopoly, 
etc. The chemical symbol for this gas 


is CO, signifying that its molecule is 
made up of one atom of carbon (C) and 
one of oxygen (QO). It is made in the 
gas producer by forcing air through a 
bed of incandescent carbon; not enough 
burn the but 


atom of oxygen 


air completely to carbon 


enough to furnish one 
for each atom of carbon given up by the 
coal. 

But, atom of not 
satisfy the carbon, each atom of which 
is ready to combine with two atoms of 
oxygen, and if this affinity is satisfied a 


one oxygen does 
t 


gas is produced each molecule of which 
is composed of one atom of carbon and 
two of oxygen, whose chemical symbol is 
thus CO., the little subscript 2 
ing that there are two atoms of oxygen, 


signify- 


O, combined with a single atom of car- 
bon, C, in the 
known as_ carbonic-acid 


gas is 
carbon 


molecule. This 
gas, or 
dioxide, “di” being a Greek prefix meaning 
two. When one man does all the talking it 
is a monologue, but if it is a talk between 
two the 
same gas that bubbles up in a glass of 


persons it is a dialogue. It is 
soda water or beer or champagne, clean 
and heavier than air, and of 
course incombustible, for it is the product 
of the union which is combustion. 


colorless, 


When a weight has been raised above 
the earth, there exists in the earth and 
the weight, by their 


reason of mutual 
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attraction, by reason of their separation 
against that attraction and the possibility 
of their coming together under the in- 
fluence of that attraction, the power of 
doing work. If the weight is allowed to 
fall freely the energy developed takes the 
form of kinetic energy, or energy of mo- 
tion, in the mass and velocity of the 
body and the earth rushing toward each 
other. 

After they have come together they 
have no more value for producing energy. 
A clock weight run down, water at the 
sea level, a rock lying upon the ground at 
the lowest available level, have no potency 
for the production of energy. It takes 
just as much energy to raise the weight, 
to separate the centers of attraction of 
the earth and the body which is to fall 
as it will generate in falling. 

In this carbonic-acid gas, this CO:, we 
have the run-down clock, the fallen 
weight. The great momentum (tempera- 
ture) attained by the atoms in their rush 
together has been communicated to sur- 
rounding bodies by radiation and connec- 
tion, perhaps communicated to the mole- 
cules of water whirling them apart into 
steam. Its own atoms are now whirling 
about each other at a diminished velocity, 
but so strongly within the sphere of each 
other’s attraction that to pull that one 
pound of carbon atoms away from the 
oxygen atoms with which they are united 
would require as much energy as it would 
take to pull apart a rod of steel 20 inches 
in diameter. 

How, then, is the clock wound up? 

How are these atoms lifted apart that 
by falling together again they may de- 
velop more energy? 

How are the tons and tons of carbon 
which are daily burned and sent out into 
the atmosphere not only from our house 
and factory chimneys, but in the breath 
of every living animal (for it is the pro- 
duct also of the combustion going on 
within us), how are these tons and tons 
of carbon to be separated from the 
oxygen with which it is combined? 

Here comes in one of the most won- 
derful, beautiful, and mysterious of 
nature’s processes. It is a peculiar prop- 
erty of vegetation that under the influence 
of sunlight it can overcome the attrac- 
tion which exists between the atoms of 
carbon and oxygen, appropriating the 
carbon to its own use, building it into its 
structure, and letting the oxygen go free 
into the atmosphere. To separate these 
elements in our laboratories we are 
obliged to resort to the most powerful 
chemical agents and to conduct the process 
in vessels composed of the most refractory 
materials under all the violent manifesta- 
tions of light and heat; and we then 
succeed in liberating fhe carbon only by 
shutting up the oxygen in a still stronger 
prison, but under the quiet influence of 
the sunbeam in that most delicate of all 
structures, a vegetable cell, the chains 


which unite together the two elements 
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fall off, and while the solid carbon is 
retained to build up the organic structure, 
the oxygen is allowed to return to its 
home in the atmosphere. To separate a 
pound of carbon from the oxygen with 
which it unites in burning would require 
the expenditure of an amount of energy 
which would raise the weight of a ton to 
a hight of over a mile, and yet in the 
economy of nature this process is con- 
stantly going on, not with the noisy dem- 
onstration of prodigious effort, but quietly 
in the delicate structure of a green leaf 
waving in the sunshine. 

When a pound of carbon is burned to 
carbon monoxide, CO, 4450 heat units are 
generated; when it is burned to carbonic- 
acid gas, carbon dioxide or COs, 14,500 
heat units are generated—more than three 
times as many. 

Is it not interesting to know how much 
CO and how much CO, there is in the 
gas which is going up the chimney? 

When a pound of carbon is supplied 
with exactly enough oxygen chemically to 
combine with it, and that oxygen is fur- 
nished mixed with nitrogen in the form 
of air, the resulting gas will be a mixture 
of COs and nitrogen and the CO. will be 
a definite proportion of the mixture. 

In practice it is necessary to furnish 
more than the theoretical amount of air, 
because of the impossibility of bringing 
2ach of into contact with 
its respective atom of carbon in the brief 
time allowed in the furnace. 

If not enough air is admitted or if it 
is not so handled as to come in contact 
with the carbon while at a temperature 
above that of ignition, there will be CO 
in the flue gas. If more than the theo- 
retical quantity of air is admitted there 
will be free oxygen in the gas. There 
may be both free oxygen and CO if the 
oxygen were admitted and the conditions 
necessary for combustion not brought 
about. All the air admitted has to be 
heated to the uptake temperature and 
carries away heat. Therefore too much 
of it is bad. The more air admitted the 
less the percentage of CO:, so that it is 
plain that the percentage of CO: in the 
flue gas is an important and interesting 
thing to know. 

The articles in Power have told how it 
could be found out, what the percentage 
ought to be for given conditions, what 
the significance of lower or higher per- 
and of the presence of other 
gases It has been found that high 
percentages of CO, did not always mean 
the best efficiency, and there is a discussion 
on at present as to why this is so. No 
special training, nor high degree of educa- 
tion is necessary to understand the dis- 
cussion, even if one does not go into 
analyzing gas on his own account. If 
after one gets interested in the subject 
he wants to make some gas analyses he 
will find that he can get up an apparatus 
himself, which will serve the purpose 
fairly well for a few dollars, and can 


atom oxygen 


centages 
is. 
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learn to use it and interpret its indications 
with less effort and in less time than it 
took him to learn to indicate his engine 
and read the diagram. 





Solid versus Double Disk Wedge 


By C. R. YERRICK 





The solid wedge is simplicity itself as 
compared with the double disk, which is 
made up of a multiplicity of parts which 
are continually getting out of order. This 
information has been given me by engi 
neers and inspectors who have had experi- 
ence with both kinds. <A chief inspector 
of one of our large cities is unalterably 
epposed to anything but the solid-wedge 
valve. 

The split-wedge manufacturers claim 
that the solid-wedge valve drags on its 
This is an impossibility, due to the 
nicely fitted guides and tapered seats 
Naturally, when opening, the gate rising 
in a vertical plane pulls away from the 
Of all the double-disk types of 
valve made, I have yet to learn of one 


seats. 


seats. 


in which the disk does not rub on the 
seat. The method of constructing the 
guides for the disks m these valves pre 


cludes the possibility of keeping the disk 
from the seat. 

The wedge of a solid-wedge valve is 
so constructed that it is perfectly rigid 
and solid and has not the tendency to be 
ruptured that the double disk has. The 
latter not only carries the pressure of the 
steam or water, whatever agent is 
being carried, but is subjected to the ad- 
ditional central (concentrated) load 
the wedging mechanism. I have 
disks of the double-gate type with the 
center pushed out, due to this cause. 

It is impossible to replace a_ spindle 
of a double-gate valve without shutting 
off valves on either side, pumping the 
water from the main and taking the gate 
from the valve body. With the 
wedge we have a condition in which the 
wedge remains tight, the spindle can be 
removed and a new one inserted with- 
out the bother of closing the valves on 
either side, probably half a mile apart, 
and pumping the main dry. 

Cases are known in which bronze wedg- 
ing pieces in double-gate valves have 
crushed and fallen to the bottom of the 
body, in which case, if the valve were 
opened it was impossible to close the 
gate because these pieces did not permit 
the gate to reach a position low enough 
to shut off the full waterway. 

These are some of the reasons why 4 
design embracing such a multiplicity of 
parts is not desirable, and naturally shows 
that one constructed as simply as pos- 
sible is the one to be desired. Such is 
the solid-wedge type. 


or 


of 


seen 


solid 
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ome Useful Lessons of Limewater 


A Simple Method of Analyzing Hard Boiler Scale and Proving 
That It Is Composed Mainly of Calcium and Sulphuric Sulphur 





BY 


You remember that it was said in the 
iast lesson that an important part of analy- 
sis consists in knowing how to get things 
into solution, and not merely in precipi- 
tating them after somebody else has got 
them into solution for you. You will find 
that only experience will teach you how 
much this means; and often you will find 
that the tricks of insolubility, and the al- 
most freakish obstinacy that many sub- 
stances show when one tries to get them 
into solution, will prove just as valuable 
in identifying substances as the sharp 
and clean methods of precipitating them 
after they have been got in solution. 


A Goop GENERAL RULE 


This one general rule will solve almost 
all of your problems: acids, alkalies; 
water, fire; oxidation, reduction. That is, 
the methods and tricks suggested by these 
six words will guide you through almost 


all your difficulties. Of course, one most’ 


always naturally thinks first of using 
acids; but one is liable to forget that if 
acids will not work on everything, alkalies 
may. Then again one is liable to start out 
using water and the reagents soluble in 
water; but one is apt to forget that dry 
heat may effect marvelous changes. And 
thirdly, oxidation or reduction can change 
almost any obstinate insoluble substance 
so that the resulting compound will yield 
to some acid or alkali; that is where the 
oxidation tables come in handy to help 
one trace, as on a map, the chemical 
journeys that your substances take, back 
and forth, with more or less of oxidation 
and reduction. There is one other word 
which should be added to the general rule 
cf six given above, and that is time. Very 
frequently ten or twenty minutes will do 
what ten or twenty seconds will not do; 
and an hour or two, and perhaps twenty- 
four hours standing, will show solutions 
and precipitations that one would never 
suppose could be got. 

| knew of a case recently where a 
chemist was called upon to find some cheap 
chemical to break up a rust joint which 
otherwise would have to be chiseled out 
at the expense of much time and effort. 
The chemist hastily saturated a piece of 
the rust-joint iron with crude muriatic 
(hydrochloric) acid, and, noting no result, 
lai’ it aside in a saucer to take the prob- 
len: up again next day. That was Satur- 
di When he came back Monday morn- 
inv be was surprised to find that the tough 
Tust-joint iron mass had itself fallen anart 
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to a loose brown powder which could be 
brushed away. Just how this particular 
remedy will be used in any of your special 
cases remains for you to find out; but it 
is a good thing to remember that if you 
can afford to wait a day or two, it will 
save you lots of strength and annoyance. 
But to come back to our hard scale or 
calcium sulphate. This preamble has been 
given to show how one would naturally 
turn to an attack by fire in analyzing the 
scale. Take a piece the size of a marble 
and pulverize it and mix it with some 
powdered charcoal. Put this mixture in 
a little cavity on a good clean block of 
charcoal and then threw the reducing 
flame—the very tip of it—directly into the 
mixture of powdered scale and charcoal. 
Now you want to give this ten or fifteen 
minutes of good heating. Then take out 
the black half-fused mass on the point of 
your knife, and lay it on a clean silver 
coin, either a silver quarter or a dime. 
Moisten this with a drop or two of water, 
enough so that a little flows down onto 
the coin, and let it stand for half an hour. 
When you take it off you will see on the 
coin more or less of a black stain of 
silver sulphide. This silver sulphide evi- 
dently has come, in part, so far as the 
sulphur is concerned, from the calcium sul- 
phate which was heated on the charcoal. 
Now the sulphides may be considered 
as salts of hydrogen sulphide; and the 
silver sulphide got its sulphur from some 
calcium or lime sulphide which was formed 
by the blowpipe on the charcoal from the 
calcium sulphate. Calcium sulphate is a 
salt of sulphuric acid; and calcium sul- 
phide, being a salt of hydrogen sulphide, 
evidently so far as sulphur is concerned, 
it has been reduced from the © sul- 
phuric-acid end (which is at the oxidized 
extreme of the table of sulphur com- 
pounds) to hydrogen sulphide (which is 
at the reduced extreme). You will see 
this at a glance if you turn back to the 
oxidation table of the sulphur compounds. 
All metal sulphates when heated, even 
on charcoal, are not reduced to their sul- 
Some of them are very sensitive 
when heated at all and lose sulphur tri- 
oxide, leaving behind the oxide of the 
metal in question; copper sulphate and 
iron sulphate act in this way. But the sul- 
phates of the alkali metals (sodium and 
potassium), and the sulphates of the “al- 
kaline-earth metals” (calcium, strontium 
and barium), and one or two others. are 
so strongly basic that when heated on 


phides. 


PALMER 


charcoal they give up their oxygen to the 
hot and burning carbon monoxide (which 
really does the reduction) and cling to 
the sulphur, as your calcium sulphate has 
just been changed to calcium sulphide. 

It may seem a foolish thing to do but 
it will be well for you to put a piece of 
the moistened calcium sulphate or hard 
boiler scale on a wet silver coin and let 
it stand for half an hour. In this case 
you will get no black stain of silver sul- 
phide, because although a little silver sul- 
phate might be formed, yet there is no 
reduced “sulphide sulphur” to stain the 
silver black. Also, if you want to be very 
exact, you should put a little ‘of the 
powdered charcoal by itself on another 
silver coin, wet it, and let that stand for 
half an hour to show that there is no 
“sulphide sulphur” nor free sulphur in 
the charcoal. When you come to think 
over these last two tests, you will see that 
you have proved indirectly that while the 
calcium sulphate contains sulphur, yet it 
is certainly not in the reduced form; and 
hence, by inference, it must be in the 
oxidized form. 


Two Forms or Ox1p1zEp SULPHUR 


There are only two forms of oxidized 
sulphur; one of these in this case would 
be calcium sulphite (a salt of sulphurous 
acid) and the other would be calcium 
sulphate (a salt of sulphuric acid). Cal- 
cium sulphite is not very insoluble in 
water and is readily soluble in hydro- 
chloric acid with effervescence of sulphur 
dioxide; and this does not meet the case 
in hand, for your calcium sulphate or hard 
scale is quite insoluble in small quantities 
of water and only slightly soluble in 
dilute hydrochloric acid. Hence in a 
negative way you have proved that so far 
as the sulphur in the hard scale is con- 
cerned, it must be in the form of “sul- 
phate sulphur ;” and here that means cal- 
cium sulphate. 

But let us attack this same question a 
little further. 
the hard scale or calcium sulphate, mix it 
well with some powdered charcoal and, as 


Pulverize some more of 


before, give it a good heating for five or 
ten minutes, with the tip of the reducing 
flame about a quarter of an inch in front 


of the mixture on the charcoal so as to 
get the reducing effect of all the hot 
carbon monoxide possible. Of course you 
remember that when charcoal is heated, 
the carbon, of which it is mostly com- 
posed, can burn in two stages, carbon 
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monoxide and carbon dioxide; and of 
course the limited supply of oxygen in 
and around the hot charcoal will prevent 
most of the carbon from burning, at 
first, to anything more than carbon mon- 
oxide; and you also remember that the 
burning of this carbon monoxide and car- 
bon dioxide releases about 70 per cent. 
of the possible heat obtained from the 
burning of carbon. Hence it is well to use 
the hot charcoal to help in reducing your 
mixture. When you have given the mixture 
a good reducing heat for some minutes, 
remove the half-fused mass with the point 
of a knife to a clean test tube, and pour 
over it an inch or so of dilute hydro- 
chloric acid. The acid will react on the 
calcium sulphide which has been reduced 
from the calcium sulphate according to 
the following reaction: 


CaSO, + 4CO = 40C0, 4 CaS 
Calcium Carbon Carbon Calcium 
Sulphate Monoxide Dioxide Sulphide 

Solid. Gas. Gas. Solid. 


The principal point of this reaction you 
want to notice is that you get an effer- 
vescence of hydrogen sulphide in the test 
tube, the bad-smelling gas (of course the 
powdered charcoal muddies the liquid but 
you needn’t mind that, for hydrochloric 
acid has little action on powdered carbon). 
This hydrogen sulphide you will easily 
detect by your nose, even if the smell is 
mixed with some of the pungent fumes 
of the hydrochloric or muriatic acid. But 
you want some other test beside that of 
the nose, good as it may be; so you will 
moisten a narrow strip of common white 
paper with any soluble lead salt, such as 
sugar of lead (lead acetate) or lead 
nitrate. This lead nitrate you can easily 
make for yourself by dissolving a bit of 
any old lead pipe in nitric acid, diluting 
and filtering, and then putting it in a clean 
bottle and labeling it: “Lead Nitrate.” 
You will see the strip of paper moistened 
with the lead salt instantly turned to a 
stove-polish black, whicli is of course lead 
sulphide, and is formed according to the 
following equation: 


Pb(NO;), + H.S = PbS + 2 HNO, 
Lead Hydrogen Black Nitric 
Nitrate, Sulphide Solid, Acid, 
White orin Gas. 


Colorless 
Solution. 

Now to go back to the boiler scale 
again: Pulverize another bit of this hard 
scale or calcium sulphate and mix it with 
some dry powdered carbonate. 
Put this in a little cavity on the charcoal 
and expose it for some time to the tip of 
the reducing flame of the blowpipe. After 
giving it a good heat, remove the fused 
mixture, putting some of it as before on 
the wet silver coin and some of it in a 
test tube, which you will treat with hydro- 
chloric acid as before. In the one case 
you will get the same stain of black silver 
sulphide on the coin; and in the other case 
you will get the effervescence of hydrogen 
sulphide, which you will test both for 
the odor, and also bv the black stain on a 
paper moistened with lead nitrate. In this 


sodium 
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case you will of course get a double ef- 
fervescence when you treat the fused mass 
with hydrochloric acid in a test tube; for 
some of the bubbles of gas which come 
off are hydrogen sulphide, and some are 
carbon dioxide from the sodium carbonate 
mixed with the calcium sulphate and still 
undecomposed. There is a peculiar double 
reaction here between the calcium sul- 
phate and the sodium carbonate which is 
as follows: 


CaSO, + Na,CO, = CaCO, + Na,|SO, 
Calcium Sodium Calcium Sodium 
Sulphate Carbonate Carbonate Sulphate 

Solid. Fusible Solid. Fusible 

Solid. Solid. 


(This sodium sulphate can also be re- 
duced to sodium sulphide. ) 

The result of this reaction is that the 
strongly acid sulphion, SQOu., of the cal- 
cium sulphate leaves the metal calcium and 
goes to the metal sodium which is more 
strongly basic than calcium. This illus- 
trates a general principle of the use of 
sodium carbonate in blowpipe analysis, 
which is that the sodium carbonate catches 
any strongly acid radical in any salt and 
lets go of the carbonic acid. Thus, if you 
fuse a sulphate with sodium carbonate 
you get some sodium sulphate; if you fuse 
a sulphide you get some sodium sulphide; 
if you fuse a phosphate you get some 
sodium phosphate, and if fuse a 
chloride you get some sodium chloride, 
and so on. In this case, also, there is an- 
other reaction possible between the sodium 
and calcium sulphide 
which may be produced, as shown in the 
following : 


you 


carbonate, some 


CaS + Na,cCO, = Na,S + Caco, 
Calcium Sodium Sodium Calcium 
Sulphide Carbonate Sulphide Carbonate. 

Solid. Fusible Solid 
Solid. Brown. 


Also, in this case the calcium carbonate 
which would be formed at first according 
to a previous reaction loses its carbon 
dioxide on heating according to the fol- 
lowing equation: 


Caco, = CaO 4 co, 
Calcium Lime. Carbon Dioxide 
Carbonate. Gas. 


This means that the resulting fusion be- 
fore the blowpipe should contain some 
lime, but you cannot test for this directly 
and easily because, when you wet it, the 
sodium carbonate present would precipitate 
the soluble calcium hydroxide as calcium 
carbonate, although even this might be 
tested for by the skilful use of the indicat- 
ors phenolphthalein and methyl orange 
which can be used instead of litmus to 
test different kinds of alkalinity. We will 
examine this more carefully in a later les- 
son. 

Now let us turn back to the solutions 
of calcium chloride that you obtained by 
treating the reduced fusion of calcium 
sulphate and charcoal and of calcium sul- 
phate and sodium carbonate with hydro- 
chloric acid. In neither case will all of the 
lime compound be soluble in the hydro- 
chloric acid, for some of it will remain 
as calcium sulphate, and some of it will 
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be reprecipitated as calcium sulphate by 
the sodium sulphate which is formed by 
the reaction on the charcoal; but, if you 
filter these solutions you will get enough 
calcium in solution to test for it, both 
by the ammonium carbonate test, and by 
the solution of this in acetic acid which 
you will follow with oxalic acid or am- 
monium oxalate. 

In looking back at the last lesson you 
will note that we succeeded in getting 
the calcium into solution by boiling the 
calcium sulphate with sodium carbonate, 
which changed the insoluble calcium sul- 
phate into calcium carbonate, insoluble in 
water but soluble in hydrochloric acid; 
and so we succeeded in getting the cal- 
cium into solution. Also you tested for 
the sulphion in the sodium carbonate solu- 
tion, after boiling the hard scale, by 
barium nitrate. And in this lesson we 
have followed the sulphur of the calcium 
sulphate on the charcoal from “sulphate 
sulphur” to and we 
have also succeeded in getting the calcium 
into solution ; and so by acids and alkalies, 
by water and by fire, by oxidation and re- 
duction, and by time, we have been able 
to prove that the hard scale is mainly 
composed of calcium and “sulphuric sul- 
phur.” 

Also, you will note the necessity of 
doing careful working and careful think- 
ing as you go along; for there is no one 
reagent nor any one rule of thumb which 
can do your thinking for you in analysis, 
however simple the problem may appear. 


“sulphide sulphur ;” 





Bituminous Coals and Low-Grade 


Fuels 
By J. V. HunNTER 


I have just read with some interest 
the communication on page 4o1 of the 
September 7 number, by C. M. Ripley, on 
“Characteristics of Bituminous Coals and 
Low-Grade Fuels.” I think that he has 
put the limits of the efficiency of the 
bituminous fuel rather below what can be 
obtained in practice. In fact, I have found 
it possible to obtain such efficiencies for 
bituminous fuel as he gives for anthracite. 
Of course this requires care and super- 
vision in firing and attention to such minor 
details as production of high CO: and care 
of the boiler settings, etc. 

What I wish to call attention to is 
his statement in regard to the new unit 
which he is advocating for judging the 
efficiency of a power plant, namely, how 
many pounds of water are evaporated for 
$1? This is merely another way of stat- 
ing the proposition, which is a very old 
unit with which he should have been 
familiar from his Kent’s handbook. What 
I refer to is to be found in the table en- 
titled, “Data and Results of Evaporative 
Tests for Boilers,” arranged in accord- 
ance with the short form advised by the 
boiler-test committee ‘of the American S 
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ciety of Mechanical Engineers, code of 
1899. Item No. 33 of this table is “Cost 
of Coal Required for Evaporating 1000 
Pounds of Water from and at 212 Degrees 
Fahrenheit.” To anyone who is familiar 
with this subject, this would seem a much 
more logical way of stating this proposi- 
tion than to state it as Mr. Ripley has 
done. 

Such a way of testing coal is certainly 
of value when many different varieties 
and prices of coal are under considera- 
tion. We have found that it is practical 
for us to test coals from five different 
fields: West Virginia, Ohio, Indiana, Ken- 
tucky and Illinois, and as all these fuels 
vary in price it always resolves itself into 
the question of which one will afford the 
most heat under the boilers for the least 
money. This is the only way of looking 
at the matter, unless the question of the 
smoke-making qualities of the different 
coals must also be considered. Such a 
question is very apt to bring to the fore 
the volatile contents of the different coals, 
those with low-volatile matter naturally 
presenting less smoke nuisance and, there- 
fore, in some cases, due to city ordinances 
and like restrictions, the desire for a light 
smoke-producing coal will outweigh the 
advantages derived from low fuel cost 
of evaporation. 

The boiler capacity and stack draft also 
enter into this consideration, it being im- 
possible with some of the low-grade 
waste fuels to obtain sufficient capacity 
from the furnaces which may already be 
under the boilers, and in such cases it 
becomes necessary to use a fuel of high 
heat value in order that the furnace ca- 
pacity of such a boiler setting will not be 
choked with the enormous amount of coal 
which would be necessary to derive 
enough heat from some of the low-grade 
coal. 

I may also call attention to the value 
of the Ringlemann smoke charts and with 
their use to the value of the record which 
may be kept of the smoke-producing qual- 
ities of the different coals tested. Only 
by keeping some sort of record is it pos- 
sible to know what a coal has done in 
the way of smoke when months may have 
elapsed between tests of different coals. 
In making a record from these charts, 
this record should be continued for a 
long enough time, say for half or three- 
quarters of an hour, so that a good firing 
period may have elapsed. It is also fair 
to take into consideration and keep on 
the record that load which may have been 
on the plant at the time of taking the test, 
a heavy load naturally occasioning more 
constant firing and therefore the produc- 
tion of a much greater quantity of smoke. 

It is certainly advisable for most power 
plants to call upon the service of reputable 
‘onsulting engineers when they are con- 
sidering a change of fuel, as only a 
specialist in this line will have a correct 
working knowledge of the great variety 
of fuels from different localities which 
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are now on the market. I think it would 
be safe to say that in the average steam 
plant, outside of central stations, too 
much attention is given by the purchasing 
agent toward obtaining a cheap coal about 
which the engineer will not complain of 
too much ash, rather than to obtain, as 
he should, the most heat for the least 
money. 





Water Columns and Methods of 


Connection 





By W. H. WAKEMAN 


Fig. 1 illustrates a method of connect- 
ing water columns to steam boilers which 


the writer has favored for a long time, 





















































Power, N.Y. 
GOOD METHOD OF CONNECTING WATER 
COLUMN 


Fic. I. 


especially where the water used contains 
much sediment. Judicious use of the 
valves shown will keep this column clean, 
and a true water level will always be 
shown by the trycocks and gage. In a 
certain place these valves did not prove 
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satisfactory, owing to the following con- 
When the plant is shut down at 
night the columns are shut off, as no night 


ditions: 


As the valves are 
located where they become comparative- 


fireman is employed. 


ly cool the disks in each one contracts 
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FIG. 2. A MODIFICATION OF FIG, I 


This heats 
the disk again, but it soon cools, con- 


and allows water to escape. 


sequently the valve seat is cut, causing 
a leak which cannot be stopped until there 
is a chance to let all steam escape from 
the boiler, allow the water to run out, 
remove the bonnet from the valve, use a 
valve file on the seat, put in a new disk 
and replace the bonnet. 

To overcome this objection the meth- 
od of connection shown in Fig. 2 was 
substituted. The angle valve in the top 
connection was changed, thus bringing 
the stem into a vertical position. The 
cross valve in the lower connection was 
taken out, a globe valve put next to the 
boiler, followed by a nipple and a tee 
as shown. This globe valve is connected 
so that pressure comes on top of the disk 
when closed, instead of under it, accord- 
ing to common and approved practice, 
except in special cases. Pressure acts 
in the same way on the angle valve. 
Under these conditions the valves are 
tight through all changes of temperature, 
as there is no chance for contraction. 

A brass tee was used in the lower con- 
nection, as it is much safer than cast 
iron. The first one received for this 
purpose was rejected because it was too 
light for such service, although it was 
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warranted to stand 125 pounds pressure. 
This tee weighed just one pound, but the 
accepted kind weighed 2'%4 pounds. Both 
were rough, without finished surfaces of 
any kind. In Fig. 1 there is a union in 
both top and bottom connections in order 
to disconnect them easily when the high- 
and low-water alarms need repairs. In 
Fig. 2 there is no union in the top con- 
nection, because the top of the water 
column is bolted on, hence it can be used 
as a flange union. By substituting longer 
bolts than were used originally, and using 
a piece of pipe on each as a washer, the 
nut is raised until it can be turned con- 
veniently with a wrench. In the bottom 
connection a flange union is substituted 
for the screwed union that was formerly 
used. The advantages of flange unions 
in this case are as follows: It is not nec- 
essary to get a big monkey wrench, or a 
solid wrench that will fit, and shake the 
whole system of piping in an effort to 
loosen a screwed union that has not been 
disturbed for some time, or to run the 
risk of starting some of the joints when 
the union must be tightened after repairs 
are completed. 

Formerly it was necessary to reset the 
column whenever it had been disturbed, 
as it would turn on the unions, thus bring- 
ing the water gage out of its proper place, 
which is square to the front. After bring- 
ing it back to this place it was neces- 
sary for one man to hold it while another 
tightened the unions. It was always a 
disagreeable job, especially on the lower 
connection. With the flange unions shown 
in Fig. 2 it is necessary to loosen eight 
small nuts and remove the bolts, thus 
disconnecting the column without shaking 
the pipes or straining the joints. When 
returning the column to its place no 
time is lost in bringing the water gage 
to its place and holding the column 
from turning, as the bolts go into the 
holes easily, and there can be no doubt 
about the water gage and trycocks being 
in their proper places. The faces of 
these flanges are turned true but have 


circles formed on them in order to hold. 


the packing securely. 

One disadvantage of the method il- 
lustrated in Fig. 2 is that more joints are 
required in the main pipe which forms 
the lower connection, but this is offset 
by the absence of a large drip pipe con- 
taining a globe valve and several joints. 
Another point against the arrangement is 
that pressure is always on the stuffing 
boxes, making it impossible to repack 
them without removing pressure from 
the boiler. This objection applies to 
valves which were not designed for this 
service, but the manufacturer of these 
valves claims that when one of them is 
wide open the steam forms a tight joint 
with the bonnet which prevents steam or 
water from coming out of the stuffing 
box. If this theory works well in prac- 
tice, the valve stems can be repacked at 
any time. Packing these stems once a 
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year ought to be sufficient for good ser- 
vice and, by attending to it when the 
boilers are cooled off for cleaning, they 
will not make trouble until there is an- 
other good chance to renew the packing. 
A good packing for these stems is as- 
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FIG. 3. INDICATING WATER LEVEL ABOVE 


TUBES AND BELOW GAGE 





























FIG. 4. 


NO VALVES FOR WATER-COLUMN CON- 
NECTIONS 


bestos wicking coated with a mixture of 
cylinder oil and graphite. The top con- 
nection of Fig. 2 is fitted with an emer- 
gency valve near the boiler, which enables 
the engineer to shut pressure off from the 
angle valve if necessary. If one side of 
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the gaskets used to pack these flange 
unions is coated with the above men- 
tioned mixture, it will allow the joints 
to be broken easily, and. no time will 
be wasted in cutting out new gaskets. 

In Fig. 2 there is a spirit level on the 
lower nut which holds the gage glass 
in place. This was used for the pur- 
pose of locating a line on one of the 
boiler fronts that would be exactly level 
with the water when it first appears in 
the gage glass. This line was drawn just 
underneath the level. A _ straight piece 
of 1%4-inch pipe was inserted in one of 
the upper tubes, as shown in Fig. 3, and 
allowed to project out of the doorway 
in the front. The level was again ap- 
plied and the end of it appears at A. A 
line was drawn on the boiler front on top 
of the level, as that corresponded to the 
highest part of the tubes. The first line 
mentioned was 3% inches above the 
latter, hence this represents the depth of 
water over the tubes when it is bare- 
ly visible in the gage glass. As_ the 
lew-water alarm whistle blows when 
the water shows one gage of solid water, 
there is little danger of low water caus- 
ing trouble unless all warnings are un- 
heeded. 

This is an important point which should 
receive due attention, especially when a 
water column is refitted, as otherwise it 
may be set too high or too low for good 
results. Some time ago I saw a water 
column which was set so high that when 
water showed in the glass there was 
danger of wrecking the engine by exces- 
sive priming. Consequently that boiler 
was run for a greater portion of the time 
with no water in sight, and nobody knew 
exactly how far out of sight it was. 
There was no low-water alarm on this 
column. 

Fig. 4 is presented for the benefit of 
those engineers who object to valves in 
water-column connections, and there are 
none here. It will be noted that they are 
absent from the water gage also, so that 
if the flange union needs repacking, a 
gage cock is out of order, or a glass 
breaks, it becomes necessary to cool off 
the boiler, empty it of water and make 
repairs, then fill it and get up steam again. 
I suppose that readers will say that there 
should be valves in the water gage, thus 
enabling the engineer to shut off steam 
and water in case a glass breaks, but if 
it is dangerous to put them in the con- 
nections because they may be closed by 
some malicious person or forgotten by 
the fireman, it is also dangerous to put 
them in the water gage for the same rea- 
son, hence a logical combination has been 
presented in this respect, as it is highly 
inconsistent to put them in one place and 
omit them from the other. If valves were 
not to be used in both places, the writer 
would choose to have them omitted from 
the water gage, for here they are not often 
used, while valves in the connections are 
operated every day. 
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Mechanical Refrigeration in Air Compression 


The Time Has Come for Utilization of the Ammonia Absorption Sys- 
tem in Compressing Air for the Transmission and Storage of Energy 
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Air compression as a mechanical process 
is today probably one of the most ineffi- 
cient known, or at least in universal use. 
Developments of equal efficiency in other 
branches of engineering would not be 
tolerated at all, and this factor of low effi- 
ciency is the chief limitation in the wide 
utilization of compressed air for power 
purposes and for the storage and trans- 
mission of energy. Its convenience is 
unsurpassed, with the obtainment of the 
raw material from a practically universal 
reservoif and its transmission with a 
loss in efficiency comparable to that of 
electrical transmission. Its range of ap- 
plicability in this form is fully as great, 
and the possibilities of development in this 
field are limited only by the process of 
production and the efficiency of the de- 
vice. 

Air compression in an ordinary recipro- 
cating air compressor, even if the latter 
is of standard type, is a remarkably in- 
efficient process. The author has in mind 
one installation, a three-stage compressor, 
capable of compressing to 3000 pounds, 
with inter- and aftercoolers, which re- 
quires 10 horsepower to operate with 
valves open and only 17 horsepower when 
closed. This may undoubtedly be con- 
sidered an abnormal condition, but un- 
questionably many plants in commercial 
developments occupy an analogous position 
in this regard, and the fact remains that 
today the reciprocating-air compressor is 
the only available type of universal ap- 
plication. The Taylor hydraulic air com- 
pression system, in which a stream of 
water falling entangles minute bubbles of 
air which are freed at the bottom and 
held under this pressure, possesses in a 
number of its installations an efficiency of 
nearly 70 per cent., but this type is 
limited by the great cost of installation 
and the necessity of a water supply or 
power available under special conditions. 
This latter limits its use as a universal 
type and renders it practically unavailable 


except in a comparatively few special 
installations. The development of the 
Rateau air compressor utilizing a steam 


turhine operated in reverse direction is 
Proeressing slowly today, but possesses 
an eficiency at the present time only com- 
par: ble to the reciprocating type. Under 
the circumstances a consideration of 
the ‘imitations upon efficiency in the pro- 
duction of compressed air are not only a 
macer of interest in their effect on the 
Prccont existing types, but present pos- 
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sibilities of elimination not fully con- 
sidered before, and their thorough con- 
sideration shows opportunities more or 
less present as a result of some modern 
developments in engineering in 
fields. 


other 


INTRINSIC ENERGY OF COMPRESSED AIR 


Air compression in its process is prac- 
tically a transformation of energy into 
its potential form and involves the trans- 
formation rather than the storage of en- 
ergy. Air compressed in the cylinder of 
an air compressor has all the work done 
on it transformed into heat. Thus heat 
is almost immediately radiated out into 
the atmosphere, so that to all intents and 
purposes the energy is lost. The 
pressed air, however, is an energy trans- 
former rather than an energy reser- 
voir and occupies a position somewhat 
analogous to the average battery. The 
fact that compressed air does not possess 
intrinsic energy to any great extent can 
be readily shown by allowing it to expand 
under conditions such that heat cannot 
enter it from surrounding bodies. The 
expansion is then adiabatic and the gas 
cools off rapidly 


com- 


with a corresponding 
rapid decrease in pressure on this ac- 
count. Hence, the energy available from 
compressed air due to the intrinsic energy 
in it is a comparatively small fraction of 
the whole supply obtainable. Compressed 
air in reality expands or cools off, is 
then heated up from the surrounding at- 
inosphere and then expands again. Of 
course, the process is not intermittent 
but a large fraction of the work obtain- 
able from compressed air comes from the 
energy stored in the outside atmosphere 
and in surrounding bodies and available 
through this means of transformation. 


AND MECHANICAL LIMITATIONS 
TO EFFICIENCY 


NATURAL 


In efficiency, the limitations are pre- 
cisely analogous to the limitations in 
power production, only mote pronounced 
on account of special conditions. Thus, 
in the modern gas engine, the fuel ex- 
pands and exhausts at a low pressure, 
but this pressure is from 30 to 40 pounds 
and the work obtainable on account of 
the difference between this and the at- 
mospheric pressure is unavailable. A gas 
or steam engine increases in efficiency in 
direct proportion to the initial high pres- 
sure and operates at the low pressure near 
the exhaust with minimum efficiency. 


HART 


Adiabatic expansion is most efficient in 
power production tor high temperatures, 
but is most inefficient for compression 
purposes, the mean effective pres- 
sure increases rapidly with rise in tem- 
perature, and an isothermal compression 
is the theoretical condition desired in the 
air-compression plant. 


since 


The chief limita- 
tions on efficiency in air compression can 
be summed up briefly into two classes: 
natural ones and mechanical ones. 

The natural limitations have to do 
primarily with the low-initial pressure ob- 
tainable from the ordinary atmosphere 
and the corresponding low efficiency of 
the first part of the stroke; secondly, the 
necessity. of isothermal compression for 
best efficiency and the opposition of this 
factor to high speed and other mechanical 
developments. This feature can be 
summed up briefly in the statement that 
high temperatures are especially inimical 
to efficient air compression and are re- 
lated almost inversely to this development, 
and in the further statement that by or- 
dinary mechanical processes high 
peratures are unavoidable and the me- 
chanical efficiency factors are such that 
high temperatures necessarily result. 

The mechanical features which lhiniit 
efficiency are primarily packing and large 
friction factors. Air is a more 
volatile substance than and the 
packing must be tighter and more com- 
plete to prevent loss. This 
limitation on efficiency is of much greater 
significance in 
steam 


tem- 


much 
steam, 


factor as a 


air compression than in 
utilization. Again, high speed is 
recognized as a prime condition of high 
efficiency in the mechanical field, 
the capacity of a given size machine is in 


since 


direct proportion to speed, and a given 
capacity machine can be of much smaller 
dimensions, if operated at high speed. A 
high-speed air compressor results in high 
temperatures in the cylinder, and the 
reheating effect on successive cylinder 
charges is cumulative and results in di- 
minished capacity at lower density, with 
increase in mean effective pressure in the 
operation of the Thus, the 
problem in air can be 
readily seen in its development in this 
type. The various factors for and against 
efficiency are in direct opposition and so 
connected and interrelated that they are 
absolutely inseparable. 


machine. 
compression 


A CoMPARISON OF COMPRESSIONAL TYPES 


A study of these special difficulties can 
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be more fully shown by a consideration 
of compressional types for other pur- 
Ammonia compression in refrig- 
erating plants is in many respects equiva- 
lent to air compression, but is modified by 
the important condition that the. critical 
temperature of the material is much high- 
er than in the case of air. Under normal 
conditions ammonia gas behaves exactly 


poses. 


as air and becomes superheated on com- 
Cylinder reheating effects have 
so pronounced, however, that the 
wet-compression system is almost uni- 
versal as the more efficient refrigerating 
type. In this the ammonia gas is com- 
pressed as a saturated vapor and is kept 
in this condition by contact with its 
own liquid, a small amount of which is 
injected at each stroke. This condition with 
its resulting increase in efficiency is ab- 
solutely impossible in air compression, and 
even if possible would be a further limita- 
tion on the efficiency of utilization. Water 
jackets are used in ammonia compressors 
as well as in air compressors and serve 
the same purpose. However, in the wet- 
compression type the compression is often 
completed with the cylinder covered with 
frost, and in this condition the jacket 
can be considered as using mechanical 
refrigeration with a fair degree of effi- 
ciency. The condition of high tempera- 
tures resulting from 
has been eliminated slightly in air-com- 
pression design by what are known as the 
two- and three-stage air compressors, with 
forecoolers, intercoolers and aftercoolers 
sometimes installed. These are 
in reality extensions of the cylinder jacket 
and serve the same purpose with increased 
The three-stage air compres- 
sor possesses an increased efficiency due 
to the fact that the compression curve is 
a saw-tooth diagram, made up of a series 
of adiabatic transformations with re- 
lapses between compressions to the initial 
temperature. Thus the work area in the 
diagram is diminished over that required 
by simple adiabatic compression. 


pression. 
been 


rapid compression 


coolers 


efficiency. 


MECHANICAL REFRIGERATION vs. CoLp 
WATER 
The utilization of mechanical refrigera- 
tion in place of cold water in the fore- 
and 
means of increasing efficiency 


coolers, intercoolers aftercoolers as 
a direct 
has never becn attempted directly for air- 
compression purposes, but has proved 
very satisfactory in indirect applications, 
and there is no special reason why this 
development should not occur in the im- 
mediate future, especially when various 
conditions incident to mechanical refrig- 
eration are considered in their relation 
to this development. Ordinary pressure 
blowers are in reality rotary air com- 
pressors of an extremely inefficient type, 
and the utilization of mechanical refrig- 
eration for other purposes with their in- 
direct effect on the efficiency of ordinary 
pressure blowers is a recent development 


refrigeration presenting 


in’ mechanical 
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enormous possibilities for progress in the 
field of ordinary air compression. 
Reference is especially to the 
utilization of mechanical refrigeration for 
the of moisture from the blast 
in iron-furnace operation. One of the 
first plants to be installed for this pur- 
pose was at the Isabella furnace at Aetna, 
Penn. Two 225-ton refrigerating ma- 
chines were installed to freeze the mois- 
ture out of the air before entrance to the 
blast furnace, with the hope of making 
the product uniform, since all the other 
constituents in the operation of the blast 
furnace were of this character, and the 
air with content was 
the sole disturbing factor. The refrig- 
erating plant two units of a 
nominal capacity of 225 tons of ice-melt- 
ing effect each. Only one was operated 
under normal conditions, the other being 
held as a reserve unit and for assistance 
in case of abnormal moisture content in 
the air. The which 
through the furnace under normal condi- 
tions was approximately 4o gallons of 
water per hour per grain of moisture per 
cubic foot of air, and at times the con- 
tent was considerably over 300 gallons of 
water per hour. The temperature 
lowered from 80 to 28 degrees Fahren- 
heit, and the moisture content lowered 
from an average of 5 to con- 


made 


removal 


variable moisture 


was of 


passed 


moisture 


was 


grains 


siderably less than 2 grains per cubic 
foot. The air handled after the blowing 


engines were slowed down, on account of 
increased density and removal of the mois- 
ture, was 34,000 cubic feet per minute. 
About Io tons collected 
per day and the output was increased from 
350 tons of iron, with 2147 pounds of coke 
consumption per ton of output, to 450 
tons of iron per day, with a coke con- 
sumption of 1729 pounds per ton of out- 
put. The blowers were slowed down from 
114 to 96 revolutions per minute, and the 
air consumption was diminished greatly, 
since it was approximately 40,000 cubic 
feet per-minute before the installation of 
the refrigerating plant. The horsepower 
of the blowers reduced from 2700 
{to approximately 2000, whereas the refrig- 
erating plant, operating at maximum, took 
only slightly more than 500 horsepower. 
This development represents one of the 
initial installations of mechanical refrig- 
eration in this field and the results shown 
are remarkable. that time many 
other iron works have installed refrig- 
erating plants with even greater increases 
in efficiency resulting, and the largest 
single order, in refrigerating ca- 
pacity, ever given in the United States 
was recently made in this development. 
A study of the results of this develop- 
ment with a view to investigating the 
causes of increased efficiency are not only 
interesting, but present a number of re- 
The iron production 


of water were 


was 


Since 


tons 


markable features. 
in the case under consideration was in- 
creased from 350 to 450 tons of iron per 


day. The air *consumption was lowered 
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from 40,000 to 34,000 cubic feet per min- 
ute. A much larger total amount of coke 
was consumed per day. In fact the in- 
crease was approximately 33 per cent., 
and the decrease in air consumption ac- 
cording to volumé was approximately 15 
per cent. In reality the air-consumption 
rate was reduced slightly owing to the 
fact that moisture was not present with 
the consequent production of exhaust 
gases; but a much larger quantity of air 
by weight entered the furnace than under 
former conditions. The air by preliminary 
cooling underwent transformation due to 
the elimination of water vapor and the 
consequent occupation of this space by ad 
ditional air before there was a further in 
crease in density of the air due to the 
initial cooling at constant pressure. The 
fact that increase in efficiency of that 
most inefficient type of air compressor, 
the rotary-pressure possible 
under these conditions, results in a greater 
consideration of its possibilities in direct 
air compression for other purposes. 

If this increase in efficiency is 
sible at the low pressures and low effi- 
ciency of this type, undoubtedly much 
superior results can be attained 
conditions where these limitations on effi- 
ciency are not existent to this extent. 
Thus, a three-stage compressor for air 
compression utilizing mechanical refrig- 
for the operation of the fore- 
coolers and intercoolers, and possibly the 
aftercoolers, presents possibilities for in- 
creased efficiency that are most remark- 
able. The further fact that the factors in 
the installation here mentioned are to a 
certain extent in opposition only in- 
creases the possibility in its further ap- 
plication. Thus, the cooling of the air 
blast for the of moisture 
direct opposition to the heating effect nec- 
essary for chemical action in the produc- 
tion of iron. Further cooling would re- 
move more and increase the 
density of the air supplied to the blowers, 
but this cold air would have a chilling 
effect in its utilization in the blast fur 
nace. Undoubtedly there exists a limiting 
temperature below which the air cannot 
be cooled without loss in efficiency due to 
this condition, but it was probably not 
reached in the installation herein de- 
scribed. 
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ApsorPTION PLANT SUPERIOR TO Com- 
PRESSION SYSTEM 

Again, the utilization of mechanical re 
frigeration in its various types and de 
velopments presents possibilities for its 
correlation with air compression. Refrig 
erating two prac 
tically standard types, the ammonia-com 
pression system and the absorption plant 
The compression type utilizes a m¢ 
chanical compressor for the production 
of the liquid ammonia or refrigerating 
fluid. The ammonia-absorption 
utilizes the absorptive power of water and 
the loss of this power with rise in tem 
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perature to produce the same result. The 
mechanical compressor requires steam or 
some prime mover for its operation, 
whereas the latter utilizes the heat in 
steam and later types have been con- 
structed to utilize the exhaust steam from 
almost any source for this purpose. Thus, 
the installation in iron-blast operation 
presents further possibilities in the utiliza- 
tion of absorption machines for increased 
efficiency, these latter being operated by 
exhaust steam from their auxiliary units or 
from the blast-furnace gases directly. The 
type, of course, can be operated in turn 
by internal-combustion motors operated 
from the same source, but in practically 
all the plants installed to date direct steam 
units have been used with the compres- 
sion system. The ammonia-absorption 
system, on the other hand, possesses pos- 
sibilities in the line of mechanical re- 
frigeration itself not possible with the 
compression type. Thus, the efficiency of 
a compression refrigerating plant is de- 
pendent upon temperature required, and 
lower and lower temperatures are ob- 
tained only at the expense of lower op- 
erating efficiency. The absorption system 
can produce low temperatures even more 
efficiently than higher ones, and this can 
be readily seen from the fact that ice-mak- 
ing installations of the two types have 
their brine tanks at 16 degrees Fahren- 
heit approximately for the compression 
type, and o to 10 degrees Fahrenheit 
for the absorption system. 

Thus in the utilization of mechanical 
refrigeration for increased efficiency in 
air compression the absorption type is 
undoubtedly superior. Much lower tem- 
peratures can be obtained and the ex- 
haust steam from the air compressors can 
operate the refrigerating plant with ease. 
The lower temperature obtainable by the 
absorption system results in a much lower 
temperature obtainable for the initial sup- 
ply of air and a corresponding increase 
in initial density. The volume of a per- 
manent gas is directly proportional to the 
absolute temperature if the pressure is 
maintained constant, hence an air com- 
pressor with preliminary cooling of the 
air to one-half of its absolute tempera- 
ture results in an increased initial ca- 
pacity of fully 100 per cent. When the 
further fact is considered that the mois- 
ture is removed as well and the pres- 
sure dependent upon this eliminated and 
its place taken by an additional charge of 
air, the advantages of low temperatures 
in air preparation are at once apparent. 
In fact, if air could be cooled to abso- 
lute zero or its vicinity and maintained 
there during compression, practically no 
work would be required for almost limit- 
less compression, and work would be 
obtainable at once by reheating or by 
natural radiation from surrounding bodies 
in this case. 

Reheating effects, in turn, would be 
more pronounced and the increase in 
pressure due to the injection of water 
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vapor with diminution in density as used 
would be very great, almost in direct pro- 
portion to the temperature range possible 
in the two cases. The question of relative 
increase in efficiency of mechanical re- 
frigeration in the forecooler, intercooler 
and the aftercooler is very interesting. 
Undoubtedly refrigeration in the inter- 
cooler would be more efficient than in the 
forecooler. The fall in temperature could 
be made even greater, and the increase 
in density resulting on this account would 
be more pronounced, with a tremendous 
increase in ultimate quantity of air com- 
pressed per stroke and available for ex- 
pansion purposes under normal condi- 
tions. The effect in the aftercooler would 
be a function largely of the duration of 
storage of the compressed air and the 
size of the reservoir. If utilized directly 
with a small reservoir or available sup- 
ply requiring refrigeration and with re- 
heating and the ingress of water or steam 
before utilization, the density variation be- 
tween supply and utilization could be 
made enormous, with a resulting increase 
in efficiency at this end. However, me- 
chanical refrigeration at this point would 
not prove nearly as efficient for storage 
purposes as for direct mechanical refrig- 
eration. The utilization of the exhaust 
or waste from the refrigerating coils could 
be used with high efficiency for jacketing 
purposes, and when the fact is further 
considered that all this increase in effi- 
ciency could be accomplished by what is 
now considered a waste product, namely, 
exhaust steam in this process, its ap- 
plicability becomes at once apparent. 

The utilization of liquid air for refrig- 
erating material for this purpose would be 
an extremely inefficient process, since 
practically the sole source of liquid air 
is from compressed air primarily with 
a very small efficiency factor in its pro- 
duction. Ammonia is undoubtedly best 
and its efficiency is great in this regard, 
since it utilizes the latent heat of change 
of state for the production of refrigera- 
tion and reduces the efficiency of cooling 
to a figure comparable to that of steam 
production and its utilization for heating 
purposes. Undoubtedly the same condi- 
tions or similar ones hold here as in the 
iron-blast development. Extreme cooling 
would prove inefficient due to the fact 
that the cost of producing the refrigera- 
tion would more than balance the in- 
creased efficiency resulting from its use. 
This is readily shown by the two cases 
mentioned. Liquid air is unavailable. 
The temperatures while not necessarily 
too low are too difficult and expensive to 
obtain. 

Ordinary normal temperatures can be 
readily maintained by means of cold water 
in jackets and condensers, and this is 
considered an efficient process in com- 
parison to heating the system up to the 
point where the radiation loss to sur- 
rounding bodies equals the heat gained. 
The fact that water cooling is the most 
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efficient process and that mechanical re- 
frigeration is unavailable is a conclusion 
unwarranted by the facts at hand. Cold 
water for its availability often requires 
power as well and has a certain efficiency 
of production. Mechanical refrigeration 
would give a more efficient temperature 
for compression and has a certain effi- 
ciency of production as well. Undoubted- 
ly a mean temperature for compression be- 
low normal atmospheric temperatures and 
approximately the same relative position 
on the temperature scale below normal 
conditions that steam and other prime 
movers possess above the normal condi- 
tions, would prove theoretically the most 
efficient, especially when the further fact 
is considered that what is today prac- 
tically a waste product in air compres- 
sion becomes immediately available for 
increase in efficiency and is limited today 
only by the design and cost of ammonia- 
absorption plants, exactly as the cold- 
water development was formerly limited 
by the design and cost of pumping in- 
stallations. 

Undoubtedly the time has come in the 
ammonia-absorption development for its 
utilization in this field. With mechanical 
refrigeration for the preparation of air 
for compression and with its further 
utilization for increased efficiency during 
compression itself, with its utilization to 
the last dreg, and its production by an 
otherwise wasted product, and with the 
further possibilities of reheating as at 
present practiced in its effect on air under 
these conditions, there is no doubt that 
the process of compressing air for the 
transmission and storage of energy should 
become an efficient process, if not on a 
par at least closely approximate to that 
of electrical transformation. 





The loftiest chimney in the world was 
recently put into service at the large 
smelting works at Great Falls, Mont., 
where it will serve to carry off the gases 
from the greater part of the large plant. 
The chimney, which is built of brick, is 
506 feet in hight above the ground. It is 
50 feet in diameter at the top, and in- 
creases gradually in diameter to the base. 
The flue includes a dust chamber in which 
vertically hung wires serve to take out the 
dust from the smoke. The dust is re- 
moved from the wires by shaking mech- 
anism and falls in hoppers in the floor, 
from which it is loaded into cars in a pit 
below.—Scientific American. 





At Pearsons’ furnace, Netherton, Eng- 
land, a recent crank-shaft breakage in- 
volved a badly bent piston rod, seven 
inches in diameter. The rod was cut 


through close to the cylinder gland by 
means of an oxyhydrogen blow pipe. The 
hight from the ground, showers of burn- 
ing metal, etc., made the work unusually 
difficult, but it occupied only 35 minutes. 
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Repairing a Vertical Steam Engine 


By WILLIAM KAVANAGH 





The crank pin of a vertical engine was 
so badly worn that it was decided to put 
in a new one at the first opportunity. 
Tig. 1 shows the crank pin attached: to a 
disk crank, and it may be noted how the 
pin was worn on a taper. The engine 
had been running for years and no dif- 
ficulty was ever experienced in keeping 
it in daily operation except that of oc- 
casionally fitting the brasses to the tapered 
pin. Lately, however, it became difficult 
to keep the brasses in line, so it was de- 
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bolt screwed into the piston. In this 
way the piston and rod were removed 
from the cylinder and placed on some 
heavy boards so as to prevent any grit 
from finding its way into or around the 
steam packing rings. Fig. 2 illustrates 
an elevation of the piston and piston rod, 
and Fig. 3 is a plan view of the piston 
viewed from the follower end. Upon in- 
specting the piston it was seen that the 
follower was cracked, as indicated by the 
irregular lines, and a large piece was 
knocked or broken out of the follower 
at B. The three holes C, D and E are 
core holes (the piston being hollow), and 
one of the core-hole plugs was unscrewed 
about half way out. 
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position by means of a washer and nut. 
This piece of wire acted as a radial arm 
and was of assistance in finding the center 
of the cylinder in one direction. In 
the other direction the line could be moved 
along the arm to find the center. The 
line was dropped through the cylinder and 
stuffing box and the lower end was at- 
tached to another radial arm, as shown 
in Fig. 5. The arm is also shown in 
Fig. 4 lying inside of the engine base. 
The lower arm is attached to a piece of 
board by means of a bolt and washer. 
The device was inserted in the engine base 
and held in position by means of two 
weights. The line was now made taut 
and by swinging the arms and moving 
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cided to have the pin taken out and a 
new one inserted in its place. There be- 
ing no way of doing such a job in the en- 
gine room, the crank shaft and disk were 
taken out of the engine bearings and sent 
to the makers of the engine, it being 
thought that the builders of the engine 
were best equipped to do the job, and be- 
sides it happened that the shop of the 
builders was in the vicinity. 

While the crank shaft was away in 
the shop two of the assistant engineers 
were detailed to overhaul the engine, take 
out the piston and valve and inspect them, 
and also note conditions inside of the cyl- 
inder. The cylinder head was removed 
and a chain tackle was attached to an eye- 


FIG. 4 


As it was necessary to wait for the 
crank pin, there was a fine opportunity 
offered to have a new piston inserted in 
the cylinder, so the makers were given 
the engine number and a piston very 
promptly arrived. It was decided to run 
a line through the engine the moment the 
crank shaft was back in position, and try 
and locate the cause of the crank pin 
wearing tapered. 

When the crank shaft arrived it was 
hoisted into position and a line was 
dropped through the centers of the cyl- 
inder stuffing box and crank shaft, as 
shown in Fig. 4. A heavy piece of wire, 
bent as shown at the top of Fig. 4, was 
placed on a cylinder stud and held in 
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the line along the arm, the exact centers 
of the cylinder, stuffing box and crank 
shaft were quickly located. 

In order to learn if the disk was parallel 
with the line, the disk was rotated into 
four positions as shown at 7, 2, 3 and 4 
in Fig. 4. The disk was lightly center- 
punched so that the same point on the 
disk would be used at each new position. 
The four small circles indicate the crank 
pin at the four positions. Reference to 
Fig. 6 will show how the caliper was 
used to determine the parallelism of the 
disk and line. In order to pass the crank 
pin beyond the line, it was necessary to 
pull the line to one side. Accurate 
measurements were taken, and it was 
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found that the shaft and crank pin were 
perpendicular to the line and the disk 
was perfectly parallel. It was thus clear 
that the shaft and pin were in line and 
the wear did not occur from any fault 
in the engine alinement. Further investi- 
gation developed the fact that the crank 
pin was soft along the tapered part. 

The piston packing rings are made in 
three parts, as shown in Fig. 7, and a 
description of how the piston rings were 
returned to the cylinder may be of in- 
terest. Eight pieces of heavy copper wire 
were each bent at right angles and placed 
within the cylinder, as shown at A and B, 
Fig. 8. The pieces of wire within the cyl- 
inder were hammered out to suit the 
depth of the counterbore and were spaced 
at equal intervals around the inside of 
the cylinder. The piston was now raised 
with the chain tackle and lowered into 
position. As the piston entered the 
counterbore the bent wires acted to com- 
press the packing rings into the slots, 
and after the follower passed the wires 
they were taken out. 

After the engine was put together it 
was run under a friction load during the 
adjustment of the crank pin and crosshead 
boxes and main bearings, and when the 
adjustment was as close as it is practical 
to have it, the engine was started on its 
regular duties, proving that the job was 
perfectly satisfactory in all respects. 





Electric Motors for Industrial 
Plants 


BY W. E. CRANE 








Called upon to put in a small power 
plant for electric drive, I found this con- 
dition: The motors were already in 
place, some of them being too large for 
the work, and the power factor low in 
consequence. The current was supplied 
by the local electric company at 196 volts 
for a 220-volt system. By supplying their 
own current and keeping it up to 225 
volts, it meant a still lower power factor. 
The record of the meters on the motors, 
with the record and the diagrams from 
an engine that had been in use, footed 
up a total of 170 horsepower. 

When they had run by steam they had 
used the exhaust for heating the factory 
in winter, and during the summer they 
had used about 25 per cent. of the ex- 
haust for heating dry rooms and for a 
heater for furnishing hot water. The 
back pressure carried had been 2 pounds. 

To put in a single-cylinder engine under 
those conditions meant a consumption of 
water of not less than 28 pounds. I pro- 
posed to put in an engine to require but 
22% pounds in winter and about 17 in 


summer. They had an available steam 
pressure from tubular boilers of 100 
pounds. 


A tandem engine was selected, with 
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cylinders 15 and 24 by 42 and running 
at go revolutions per minute. This is a 
fair-proportioned, noncondensing tandem 
engine and when so run should deliver 
a horsepower from 22% pounds of water. 
The exhaust piping from the low-pressure 
cylinder is shown in plan in the accom- 
panying sketch. The condenser used is 
the siphon injector and not shown. 

In the exhaust leading to the condenser 
are placed a tee and an exhaust relief 
valve and this pipe leads to the exhaust 
heating system. Attached to the ell, look- 
ing up to the condenser, is a back-pressure 
valve, and then the regular vertical pipe 
to the condenser. 

From the receiver is a 2'%-inch opening 
with a pipe in which is a pressure-reduc- 
ing valve to reduce from the receiver 
pressure of, probably, 30 pounds to 2 
pounds and this opens into a 4-inch pipe 
that goes to the dry rooms. In this pipe 
is a stop valve and connected to the 
same pipe is a 4-inch pipe from the main 
exhaust heating pipe, with a stop valve. 

The operation is as follows: When 
using the exhaust for heating the con- 
denser is idle. All the steam goes through 
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PLAN OF EXHAUST PIPING 


the low-pressure cylinder and the exhaust 
from it goes to heat the shop and dry 
rocoms, the back-pressure valve in the 
exhaust pipe maintaining the requisite 2 
pounds pressure, should there be sufficient 
exhaust. If not, it must be supplemented 
by steam from the boiler.’ 

Should the shop be sufficiently warm 
without necessity for heat, the engineer 
shifts over the stop valves from the ex- 
haust to the receiver for the dry rooms, 
starts the condenser, lifts the weight from 
the back-pressure valve and the engine be- 
comes a condensing engine, using steam 
from the receiver for heating the dry 
rooms. The exhaust relief valve is en- 
tirely automatic, opening when there is 
no vacuum and closing when the con- 
denser starts. 

The engine becomes fairly well bal- 
anced, as when the condenser is in opera- 
tion about 25 per cent. of the steam is 
going in another direction and the. re- 
ceiver pressure will be less. When the 
condenser is not in use the low-pressure 
cylinder gets about 25 per cent. more 
steam and a higher receiver pressure. 
Just what receiver pressures in each case 
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will give the highest economy cannot 
be told until it has been worked out in 
practice. 

To get the economy promised, it was 
necessary that the electric equipment be 
highly efficient, as where there are elec- 
tric measuring instruments it readily be- 
comes the practice to look at them instead 
of taking diagrams from the engine. But 
a number of the motors are inefficient and 
the easiest way to cover that is to put in 
a big generator, one sufficiently large to 
be perfectly safe to load with wattless 
current, the excuse being that wattless 
current is not energy and does not take 
energy from the engine and no harm is 
done. 

While it is true that wattless current 
does not represent power, it is also true 
that it causes just as much heating as 
the energy current. Consequently, — if, 
say, 20 per cent. of the current is wattless, 
the useful current can be only 80 per cent. 
of the maximum capacity of the generator, 
and the latter can carry only 80 per cent. 
of the load which it could carry if the 
current did not lag—that is, if the power 
factor were 100 per cent. The larger the 
motors are for their work, the greater 
will be this lagging current, the lower will 
be the power factor and the less load can 
the generator carry in actual energy or 
power. 

If we put in a synchronous motor and 
over-excite its field magnet, it will cause 
a leading current to flow in the line and 
this can be adjusted to neutralize the lag- 
ging current caused by the induction 
motors and put the power factor up to 
100 per cent., thereby enabling the gen- 
erator to carry its full load without over- 
heating. Without such compensation, 
however, and with extra-big motors and 
an extra-big generator, the plant must 
operate inefficiently. , 

With direct-current drive there is the 
commutator problem, and to avoid com- 
mutator troubles with full and over 
loaded machines it has been not uncom- 
mon to put in motors “amply large.” 
While this gave less efficiency, there was 
no trouble with lagging current and the 
generator had only to turn out the energy 
current required. 

Induction motors have no commutators 
and therefore give no commutator trouble 
and can be overloaded without giving 
trouble up to a point where they slacken 
speed, when they get out of step and stop. 

The question is often raised whether 
the motor‘shall be chosen for the maxi- 
mum. load or the average load. Suppose 
we have a drive that requires a maximum 
power of 100 horsepower and an average 
of 70 horsepower. It would help us to 


know how often and for how long the 
maximum load would last and for a di- 
rect-current motor it might not be unwise 
to install a motor of 100-horsepower ca- 
pacity, but it would be unwise to install 
an induction motor of that size because 
of the effect of the lagging current; such 
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a motor should not be of more than 
75 horsepower, which would give a fair 
power factor at the low loads and carry 
the overload all right. 

With mentioned in the 
beginning of this article the only course 
to pursue is to the drives as 
far as possible and cut out some of the 
motors, and possibly change others for 


conditions as 


regroup 


smaller. 

If then the whole capacity of the gen- 
erator is wanted for energy current, put 
in a synchronous motor in place of one 
of the others, or run one empty with an 
over-excited field. 


In another case a factory owner pro- 
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Catechism of Electricity 


1085 What form of brush holder is 
uscd on the motor just described? 

One of the brush holders is shown sep- 
arately in Fig. 314. The carbon brush v 
is held the commutator by a 
lever arm a, actuated by a spiral spring 
wound around the stud # upon which the 
lever arm is pivoted. 
vides a_ practically uniform pressure 
throughout the whole life of the brush. 
An auxiliary spring /, formed from flat 
spring steel, is attached to the under side 
of the lever arm 
gree of flexibility 


against 


This spring pro- 


and has the proper de- 
to allow the brushes to 
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away with the need of a sliding base. It 
also takes up jarring that would 
otherwise be transmitted from the driven 
machine to the motor armature. 

1087. Explain the construction of the 
belt tightener. 


any 


The belt tightener consists, primarily, 
of a cast-iron ring r with an adjustable 
arm c carrying an idle binder pulley p. 
The arm c with its pulley may be set in 
any position necessary to produce the re- 
quired binding effect. The picture shows 
a driving pulley m of smaller diameter 
than the standard driving pulley furnished 
with motors not equipped with the. idler 
attachment. 




















FIG, 314. BRUSH HOLDER USED ON THE GEN- 
ERAL ELECTRIC MOTOR SHOWN 
IN FIG. 312 


posed to change from shafting to induc- 
tion-motor drive. His machines were all 
alike. I suggested that he get his gen- 
erator for his full engine capacity, as he 
was to add another small shop, set his 
generator so as to belt from the jack shaft, 
group such machines as could be done 
readily and get a motor for the group and 
take readings, and thus learn the size of 
motor required; then put in motors no 
larger than actually needed. When all 
was ready, the generator was to be moved 
over so as to drive direct from the 
engine and _ the - shaftin taken out 
at leisure. 

He turned it over to an electric com- 
pany which sold him his generator and 
concluded they could estimate closely 
enough for the size of the motors and 
get them “big enough,” with the result 
that for turning out some 55 horsepower 
they have 160 horsepower of motors, and 
their 75-kilowatt generator has its sur- 
plus ampere capacity taken up with watt- 
less current, leaving no margin to turn 
out more energy current for the addition 
to his factory. 

Is it wiser for him to change his drives 
so as to get decent-sized motors for the 
drives and throw out the others, or get a 
generator large enough to take care of 
all the wattless current and use up a 
large part of his engine power to take 
care of the larger friction, wind resistance 
and_ heat with a_ possibility of 
having to get a larger engine? 


losses, 





FIG. 315. GENERAL ELECTRIC 
WITH A BELT 
follow any irregularities of the com- 


mutator due to wear. A flexible copper 
pig-tail c prevents the passage of any ap- 
preciable current through the springs. 
1086 JVhat is the use of the arrange- 
ment shown in Fig. 315? 
It is a belt-tightening attachment such 
as is frequently used on motors of this 




















Fla, 316. INCLOSED DIRECT-CURRENT MOTOR 
MADE BY TRIUMPH ELECTRIC COMPANY 


kind to permit setting the motor at a short 
distance from the driven shaft and to al- 
low the use of a small driving pulley. 
The belt tightener gives a greater arc of 
belt contact on the driving pulley, thereby 
decreasing the amount of belt slip without 
excessive belt tertsion, and it also does 


MOTOR SHOWN IN 


FIG. 312, 
TIGHTENER 


EQUIPPED 


1088 Illustrate and describe an inclosed 
type of direct-current motor. 

Fig. 316 shows an inclosed direct-cur- 
rent motor built by the Triumph Electric 
Company. The cover » completely in- 
closes the commutator end and is held in 
place by the bolts a, c, ete., which screw 
into the frame m. A similar cover like- 
wise incloses the pulley end of the ma- 
chine. The main leads are brought up and 
run through insulating bushings to the 
terminals at d. One of the characteristic 
features of this particular make of in- 
closed motor is its close-grained steel 
frame, which makes the machine smaller 
for the same output than would be pos- 
sible with cast iron. The magnet poles 
are also of steel cast into the frame, and 
are equipped with removable 
pole shoes hold the 


laminated 
which field-magnet 
coils in place. 

1089 IVhat kind of motor is that shown 
in Fig, 317? 

A back-geared direct-current Triumph 
motor designed for driving machine tools 
The ob- 


ject in using the gears and countershaft 


or other slow-speed apparatus. 


is to get a considerable reduction in speed 
with rigid drive or with minimum floor 
space. Aside from the absence of the 
end covers, the general design and con- 
struction of the motor is practically the 
same as that of the motor in Fig. 316. 

1090 Describe the 
Fig. 318. 

This is a vertical direct-current Crocker- 


machine shown it 


sere: 


peer + 
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FIG. 317. 
TOR OF 


BACK-GEARED DIRECT-CURRENT 
TRIUMPH ELECTRIC COMPANY 


MO- 
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Wheeler motor for special application 
under conditions which make the ordinary 
horizontal-shaft motor impracticable. The 
frame m is of cast iron, with field-magnet 
poles of steel, cast-welded into the frame. 
The armature core is of the usual slotted 
and laminated construction, wound with 
formed coils. 


wound on 


The field-magnet coils are 
bobbins which fit on the cir- 
cular magnet poles and are held in place 
by pole shoes fastened to the ends of the 
poles. 

1ogt. Docs not the motor shown in Fig. 
319 possess some radial departures from 
ordinary direct-current practice? 

Yes; the the field- 
magnet frame is peculiar to this particular 


construction of 


type of motor, which is built by the 
Northern Electric Company. 

1092 Illustrate and describe the con- 
struction of the magnet frame of this 


mtceccor, 

















FIG. 319. DIRECT-CURRENT MOTOR 
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I. 


320. OUTLINE OF THE IRON MAGNETIC 


CIRCUIT IN THE NORTHERN MOTOR 
IN FIG. 319 


BUILT 


BY NORTHERN ELECTRICAL COMPANY 


Referring to Fig. 320, which shows the 
outline of the complete magnetic circuit 
of the that the 
internal tips ¢ maintain a_ stable 
for the under 
The recesses r formed in the 
the heat-radiating 
pacity of the motor, thus permitting of 
comparatively high ratings. 


machine, it is claimed 


pole 
neutral position brushes 
overloads. 
increase 


poles ca- 


1093. For what kind of service is this 
type of motor adapted? 
It was originally designed for direct 


driving of machine tools, but it can also 
When fitted with 
the commutator 


be used for belt drive. 
a sheet-steel cover at 
eid, as shown in Fig. 321, it is especially 
well adapted for 
chines or other service where the air is 
dust-laden. It will be noted the bearings 
are supported in bonnets or end shields e, 


driving grinding ma- 


617 

















FIG, 318. CROCKER-W HEELER DIRECT-CURRENT 
MOTOR OF THE VERTICAL TYPE 

















FIG. 321. NORTHERN DIRECT-CURRENT 
SHOWN IN 320, FITTED WITH 
MUTATOR-END COVER 


MOTOR 


FIG, COM- 

















FIG. 322. 


DIRECT-CURRENT MOTOR BUILT BY 


THE WESTERN ELECTRIC COMPANY 
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etc., Fig. 319, which are held in position by 
through bolts. 

1094. Does the motor shown in Fig. 322 
possess any unusual features? 

Yes; the field-magnet poles have a dif- 
ferent shape from those in other motors, 
as indicated in the sectional view, Fig. 
323. That portion embraced by the field- 
magnet coil cc is approximately circular 
in section, resulting in a small average 
length per turn of field coil which makes 
for an increase in efficiency. The axis of 
the pole is curved and intersects the 
armature periphery at an acute angle. 
The pole piece is elongated in such a way 
that a rectangular pole face of large area 
is obtained, yet one over which the field- 
magnet coil can be readily slipped. The 
field magnet is bipolar and the frame is 
of cast steel in a single piece. This type 
of machine is built by the Western Elec- 
tric Company. 

1095 Describe the construction of the 
other parts of this motor. 
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Electric Ignition on Large Gas 
Engines 


By F. E. Junce 

Instead of magnetos or induction coils 
which are largely used for small and 
medium-sized work modern large gas en- 
gines employ frequently what is termed 
in Europe “arc-light ignition,” a system 
which precludes breakdowns and failures 
almost entirely and should therefore be 
employed where greatest reliability of op- 
eration is desired. Arc-light ignition is 
equipped either with single-pole or with 
double-pole interruption of the current. 
The first method the disad- 
vantage that in case of a ground joint 
short-circuit or an overbridging of the 
isolating section of the commutator, the 
igniter box is apt to receive current, which 
gives cause to premature ignition. The 
second system offers a guarantee against 


possesses 

















FIG. 323. SECTIONAL VIEW OF THE WESTERN ELECTRIC MOTOR SHOWN IN FIG. 


The bearing brackets e¢, etc., are of cast 
iron, and are fastened to the ends of the 
frame by means of bolts. The bearings 
are cast integral with the brackets and 
are provided with oil wells i, and oil rings, 
v. They are ‘lined with sleeves o of 
special bearing metal, which it is claimed 
has a low coefficient of friction. 

The brush holders m, Fig. 322, which 
are of the box type, are mounted in a 
fixed position on the arm of the bearing 
bracket b. The brushes are of carbon. 
The field-magnet coils are form wound, 
and after being insulated and wrapped 
with tape for mechanical protection they 
are treated with a moisture-proof insulat- 
ing varnish. They are securely held in 
place on the poles in an inclined position, 
as shown in Fig. 323, so that the surfaces 
of the coils form oblique angles with 
the direction of the air currents generated 
by the rotation of the armature, resulting 
in a rapid dissipation of the heat, gen- 
erated in the armature and field coils. 


22 


j<- 


one of the troubles mentioned, rlamely, 
ground circuiting, but not against over- 
bridging of the commutator, since the 
igniting apparatus receives current for all 
that. 

An arc-light ignition device built by the 
Felten Guilleaume Lahmeyer Works, at 
Frankfort-on-Main, Germany, possesses 
the advantage of not being susceptible to 
any of the disturbances outlined. This is 
obtained through a special arrangement of 
connections (wiring diagram), which is 
diagrammatically presented in the accom- 
panying sketch. The scheme shown serves 
for a double-acting tandem engine. The 
essential feature of this connection is that 
the hammer part of it and the igniter box 
are short-circuited within themselves dur- 
ing the time while ignition is not desired 
to take place. With this connection a 


ground circuit or an overbridging of the 
isolating section of the commutator will 
produce a complete short-circuit, which 
causes burnihg out of the fuse, so that 
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the current is interrupted and cannot pass 
on to the igniter box. 

For reasons of reliability it is always 
wise to provide for each combustion cham- 
ber two hammer devices and igniter boxes. 
Therefore, in the drawing eight of these 
are shown, although there are only four 
combustion chambers. The complete igni- 
tion outfit consists of a contact apparatus 
which is common for all igniter boxes, 
being usually mounted on the cam or 
secondary shaft, and the hammer part, 
which is fastened to the cylinder, acting 
on the ignition boxes, mounted internally. 
The contact breaker has a set of brushes 
for each ignition chamber, which closes 
the current at the moment of firing. The 
current flows then over the hammer to 
the ignition box. The hammer part in 
turn attracts an anchor, or armature, the 
lever of which strikes against the turnable 
lever of the igniter box, whereby the 
circuit interrupted and a light arc 
produced between the contact points or 
poles of the igniter box, which provokes 
ignition. 


is 


The hammer part is essential for the 
sure and safe action of the arrangement, 
since it is the only guarantee offered that 
the light arc is formed independent of 
the friction in the igniter box at a cer- 
tain moment, and with greatest exactness. 
The forces operating during each blow of 
the hammer are large enough to over- 
come all internal friction that may occur. 

The contact device consists of a strong 
cast-iron casing mounted on the body of 
the gas engine. Fastened to its front 
side is the brush holder, which is capable 
of being turned by about 50 degrees, so 
as to allow of adjustment of the point 
of ignition (early and late ignition). Since 
it is desirable, in double-acting engines, 
that the point of firing in the front com- 
bustion chamber is diverse by a certain 
amount from that of the back combustion 
chamber, the brushes are capable of be- 
ing shifted by about 10 degrees, relatively 
to each other. This is done by loosening 
the brush bolt and adjusting the brush 
in the desired direction. 

Switches are provided in the cast-iron 
casing, allowing one to switch the differ- 
ent hammer devices in or out as the 
case may require. For instance, if two 
hammers are provided for each combus- 
tion chamber either both may be switched 
in together or only one, or the two may 
be switched out. Moreover, the casing 
contains a double-pole fuse for each ham- 
mer device, which is easily accessible by 
removing the upper cover. At the bottom 
end of the contact apparatus is mounted 
a double-pole main switch, by means of 
which all actions can be interrupted at one 
time. The conductors are introduced 
through a gas pipe located at the opposite 

end; they are therefore protected against 
mechanical injuries. The double-pole 
switch and the handwheel serving to shift 
the brushes can either be arranged at the 
right-hand or at the left-hand side of the 
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apparatus. The device contains four sets 
of brushes for double-acting two-cylinder 
engines, and two sets for 
engines. 


single-acting 


The hammer part proper also consists 
of a strong cast-iron casing from which 
a lever of hammer shape projects. This 
lever is firmly connected with the anchor, 
which is vigorously turned by a certain 
angular amount when the current flows 
through the magnet coils. The lever there- 
fore performs the same motion and on its 
travel blows hard against the lever of the 
igniter box. This motion may be either 
left-handed or right-handed, as the con- 
The 
igniter boxes are preferably manufactured 
by the engine builders themselves, since 
their construction depends largely on the 
shape of the cylinder. 


struction of the engine may require. 


[enition apparatus of this description 
are usually built for a tension of 65 volts, 
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Gas Engine Cooling Water Tem- 
perature and Valve Stem 
Pitting 


By Rossiter HoLBrook 


In a 150-horsepower gas-engine and 
producer plant situated near New York 
City, the engineer has had trouble with 
acids forming from the combinations of 
water and the producer gas. The engine 
in question is of three-cylinder vertical 
type and approximately three years old, 
and the valve stems enter extensions at 
the side of the cylinder. 


vear, ten hours 


After running a 
a day, it was found that 
these valve stems were very badly grooved 
and pitted and the engineer concluded that 
it was due to 


acid formation. He dis- 


covered that the cause of this acid forma- 


:O- ‘ 
sel pwns! 
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Igniter Box 
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Contact Rings | 


WIRING DIAGRAM FOR 


ARC-LIGHT 


so that they can be connected to the light- 
ing net by resistance. In 
three-phase-current plants where the re- 


quired current is generated by the ex- 


means of a 


citer a battery is required, which delivers 
current while the engine is stopping, and 
which can be loaded during operation from 
the exciter. At 65 volts the igniter re- 
quires about 6 amperes, but this only dur- 
ing the short moment while the contact 
breaker closes the current. The battery 
needs therefore to possess only a small 
‘apacity and may deliver current to all 
igniters, since these are not all active at 

same time. Arc-light igniters of this 
escription are being used by a number of 
ie most prominent 


rms. 


German gas-engine 





\ movement is under foot in Germany 
utilize the flow due to the tides in a 


‘ranch of the Elbe river to generate elec- 


power. 





Power, N.Y. 


IGNITION ON DOUBLE-ACTING TANDEM GAS ENGINE 


tion was that the water circulated through 
the valve stems was too 
them sweat. This 
contact with the formed a_ reaction 
that created the result mentioned. 

To obviate this difficulty, the engineer, 
instead of telling the manufacturers that 
their engines were no good and to come 
and fix it up, took the matter in his own 
hands. 


cool and made 


moisture coming in 


gas 


He bought enough chrome-nickel 
steel to make the stems, bored them out 
for the circulation as the others had been 
made and turned them down to fit the 
guides. He then took the water from the 
cylinder jacket, which was at a_ higher 
temperature than that formerly used, and 
circulated that through the valve stems. 
The combination of the finer-grade steel 
and the higher temperature of the water. 
which prevented the sweating, attained the 
desired object of preventing the pitting 
of the stems. The writer saw these new 
stems, which were installed nearly two 


ENGINEER. 


O19 


years ago, and there is not a 


mark on 
them. 

\n engineer in another plant has been 
having trouble of a similar character. The 
exhaust pipe from his two-cylinder single- 
acting horizontal engine runs into a tank 
of water to muffle it. This exhaust pipe 
was literally eaten up. He is now re- 
placing the pipe with cast iron: this will 
probably last somewhat longer. It would 


seem as if manufacturers 


the producer 


could find some way to eliminate these 


acids 





Boiler Explosions in England 


\ parliamentary paper recently issued 


report to the 
Trade on 


comprised a secretary of 


the Board of the working of 
i882 and_ 1&8go, 


during the year ended June 30, 1908. It 


the boiler explosion acts, 


shows that 62 preliminary inquiries and 11 
formal investigations have been held re 
specting boiler explosions which occurred 
during the year. Of these 73 explosions, 
36 resulted in loss of life or personal in- 
jury, 23 persons being killed and 50 in- 
jured. While the number of explosions 
is slightly above the average for the pre- 
vious twenty-five years, the number of 


killed) or 


persons injured is below. the 
average. 

The 11 formal investigations showed 
that in no case was the explosion really 
unavoidable, although one case was due 


to water hammer, and in another 


a fine was laid against a superintendent 


case 


for oversight in supervising the cleaning 
of ¢ The from $25 
to $300 and were borne by the individuals 
held to be responsible. In 6 of the 11 


i boiler. fines ranged 


formal cases this meant the owners. Of 
the total of 73 cases, 30 were laid against 
owners, and among the others were four 
cngineers, foreman of 
and 
previous 


one works, one 


boiler foreman one mechanic In 


34. cases inspection 


shown defects, and in 


had not 

18 cases there had 
The types of boiler 
and other apparatus involved were: Hori- 
zontal multitubular, 16; vertical, 8; cyl 
indrical, 7; locomotive, 2; water-tube, 2: 
tubes in steam ovens, 2; heating apparatus, 
4: steam pipes, stop valves, chests, ete.. 
23: miscellaneous, 9. 


been no inspection. 





An exchange gives the following meth- 
od for drilling slate and marble: Use 
ordinary twist drills for holes 114 inches 
or less in diameter, giving the lip plenty 
of clearance; 
will 


above this size, wing cutters 
give better results. Keep the tool 
thoroughly wet with water while cutting, 
and keep clean to 


avoid jamming. A 


spee? of 400 revolutions per minute for 
34-inch or less and 200 revolutions per 
minute above 34-inch will be found satis- 
Feed by hand and be careful 
when nearly through, as the material is 
apt to break off in ‘arge pieces. 


factory. 
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from Practical Men 


Don’t Bother About the Style, but Write Just What You Think, 
Know or Want to Know About Your Work, and Help Each Other 





WE PAY FOR USEFUL 


Flywheel Repair 


A repair to the 18-inch cast-iron fly- 
wheel of a high-speed paraffin engine was 
made as follows: The flywheel shown in 














"+ You 
—— 2 i 
t 
Power, N. ¥. 
ONE OF THE RINGS 
the sketch was cracked as in the ele- 
vation and as blacked in the sectional side 
view. The dimensions were as given and 


the speed at which the engine was run was 
850 revolutions per minute. The engine 
had been supplied direct by a Continental 
firm to the owners in this city and was 


eighteen months old. 


- 35. Hole 





ers did not wish to go to the expense of 
getting another wheel from the builders 
or of having a new one cast and ma- 
chined, they made the repair here de- 
scribed. 

At one place the point of a feeler gage 
10/1000 would enter the crack. The 
paint was scraped off and the crack fol- 
lowed up with the glass. The wheel hav- 
ing been removed from the shaft, a %- 
inch hole was drilled through the web at 
the end of the crack, to prevent it from 
spreading. It is important that the hole 
should be drilled right at the end of the 
crack, or it will inevitably cause the crack 
to spread instead of arresting it. 


of 


The wheel was then placed in a lathe 
and the boss, which was rough and about 
45/16 inches in diameter, was turned 
down to exactly 4% inches on both sides 
of the wheel. Two steel rings were then 
turned up 434 inches outside and 4 15/64 
inches inside, the latter measurement be- 
ing made very carefully. The rings were 
then heated till they could be forced over 
the boss; one was put on at each side and 
they were then allowed to cool. 

















Approximate 
Area of Crack 
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SHOWING CRACK IN FLYWHEEL 


When the crack was discovered it was 
evidently an old one, as the metal was 
dull and slightly rusted, as seen through a 
powerful magnifying glass. As the own- 


The wheel was replaced on the engine 
shaft, and the repaired engine has now 
been running for two and a half years and 
the flywheel iss as sound as ever. 





IDEAS 


Of course commonsense must be used 
to determine the limit to the length of a 
crack which could be repaired in this man- 
ner. I should not myself use this method 
for a wheel of like size and revolutions 
if it were cracked radially more than 
one-third of the radius of the wheel. 

From the sketch it will be seen that this 
is another case of a crack starting from 
the sharp corner of a keyway. 

Joun S. LEEsE. 

Manchester, England. 





Feed Fipe Trouble 


I visited a small plant consisting of two 
horizontal-tubular boilers, an engine and 
a generator, and as | was sizing up the 
plant the engineer, whom | knew, came 
in. Just at the time he was having trouble 
with his boiler-feed pump, 
small triplex pump belted to a counter- 
shaft. He said the belt would run off if 
he attempted to start it. There 
house pump of the same type which was 


which was a 


Was a 


cross-connected to the boiler-feed pump. 
He tried the pump on the boiler 
but it acted the same. Thinking I might 
help locate the trouble, I closed the globe 
the the check 
thinking check valve 


house 


and 
the 


between boiler 


then, 


valve 
valve; 
might be sticking, we unscrewed the cap 
but found it working freely, and as we 
had the cap off I started the pump to see 
if the line was clear up to the check, which 
it was. I then knew that the trouble must 
lie beyond the check valve. 

By this time the water ran rather low 
in the boiler, so we deadened the fire and 
let. the steam pressure down so that we 
could work. As soon as the pressure was 
off we removed the bonnet of the globe 
valve and there we found the trouble. 
The collar on the end of the valve stem 
to which the disk holder is fastened had 
broken off, disengaging the disk bolder 
from the valve stem. The direction of 
the water flow through this valve heing 
opposite to that in the check valve. the 
tendency was to seat the disk holder, 
which had become disengaged from te 
valve stem, thereby shutting off delivery 
from the pump to the boiler. We started 
up after replacing with a duplicate stem 
which the engineer happened to have. 

ArtHuR P. ScHMITT. 


Chicago, Til. 
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Follower Bolts 


Aside from water, broken follower bolts 
undoubtedly cause the engineer his great- 
est annoyance in engine cylinders. The 
breaking of a follower bolt or the working 
off of a nut, and their subsequent dropping 
into the small clearance space when the 
piston is at the head end of its stroke, 
has undoubtedly caused more engine 
wrecks than any one cause due to modern 
piston construction. 

The form of bolt illustrated in Fig. 1 
overcomes this difficulty to a great extent 
and is being adopted by many of our fore- 
most engine builders and engineers. Re- 
ferring to Fig. 1 the bolt or stud is de- 
signed so as to have its weakest point 
just back of the shoulder in the section 
that is tapped into the piston body. 
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extra dowel-pin holes. Fig. 2 shows a 
section of a box piston with the follower 
bolt in position. 
N. L. Daney. 
Elyria, O. 





Centrifugal Pump Thrust Bearing 
Gave Trouble 





One of our two-stage centrifugal pumps 
was brand new, had two cast-iron im- 
pellers and a thrust bearing of the usual 
marine type, only the lubrication for this 
bearing was arranged in a different, and 
I may say not very effective way, as it 
had a tendency to run rather hot all the 
time. After a few months’ service this 
thrust bearing began to give all kinds of 
trouble from heating and finally started to 
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When a bolt breaks it invariably does 
so between the follower and the piston 
body, due to the wearing between these 
two parts. Referring to Fig. 2, A is the 
point of usual breakage. As this type of 
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FIG. 2 


follower bolt is strongest at this point, 


the breakage will occur at the nearest 
weak point, or at B. The bolt being pro- 
vided with the shoulder, the broken 


part is prevented from dropping into the 
cylinder and thus breaking a 
otherwise wrecking the engine. 


head cr 
When the 
regular examination of the piston occurs, 
‘ec broken bolts may be removed, no 
mage having been done by them. 

he bolt as shown in Fig. 1 has another 
( feature. The nut is fastened to the 

or stud by a dowel pin, but instead 
drilling through the nut, as usual, 
s are planed across the nut from face 
‘ace, of sufficient size to admit the 


el pin. This allows a slight tightening 
©: loosening of the nut without drilling 





cut quite badly, when we discovered that 
the thrust on the collars had been re- 
versed in direction from what it was when 
the pump was first started up. This in- 
dicated, of course, that the latest trouble 
must be laid to the action of the pump in 
stead of poor lubrication, as the pump had 
evidently become out of balance, and it 
was taken apart to examine the impellers. 

The first impeller taken out, on the 
pressure side, was found just as good as 
new, did not show any sign of wear what- 
When we reached the 
however, the the suction 
there was a surprise in store for us. Hit- 
ting the hub a few smart blows with a 


ever. other one, 


one on side, 


light sledgehammer to start it sidewise on 
the shaft the hub the the 
impeller parted company, and on remov- 
found it 


and rest of 


ing we corroded and honey- 
combed not only around the hub, but most 
of the vanes the impeller 


eaten away. Examination showed an un- 


inside were 
usually soft casting, no doubt explaining 
the trouble, as the high velocity has a 
tendency to start corrosion in this type 
of pumping machinery. This 
easily enough in 


can be 
guarded against most 
cases by having the impellers made of 
bronze. 

The writer is now operating four single- 
stage centrifugal pumps, 14-inch suction 
and 12-inch discharge, with a capacity of 
eight million gallons each at a speed of 
750 revolutions per minute, with nine feet 
of suction and working against a head of 
140 feet, which can be increased to 200 


feet. In this case we have a straight run 
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from the pumps to suction supply with- 
out any air chambers or foot valve, prim- 
ing the pump with a vacuum pump con- 
nected with the highest point of the pump 
casing, and so far we have had no trouble 
of any kind. 

Where there is a steady pull and water 
is bad, I do not think any engineer 
would regret the change from piston to 
centrifugal pumps. A_ steady load will 
give a comparatively high efficiency for 
this new type, an efficiency not cut down 
after a few months’ run, as is generally 
the rule with piston or plunger pumps. 

R. CrEDERBLOM. 

Gary, Ind. 


Slack Coal and Evaporation 


A young engineer told me of evaporat- 
ing 10 pounds of water with a pound of 
washed slack, and as it had only been a 
short time since I helped on a washed- 
slack test, I was skeptical. There are 
only about 11,000 B.t.u. in his coal. Later 
he said his water float in the heater did 
not shut off until the overflow pipe was 
half under water. 

A year ago, an engineer of a _ 1000- 
horsepower compound-condensing engine, 
who was proud of a stoker he had, gave 
me the startling news that it evaporated 
15 pounds of water per pound of slack 
coal. Said he: “The engine is 1000 
horsepower, and you know that a boiler 
horsepower is 30 pounds of water evap- 
orated, or just about that.” | 
it. “Then, 


admitted 


30 X 1000 = 30,000 


and as I only use a ton of coal an hour, 


30,000 —- 2000 = 15 
pounds of water per pound of coal. Can 
you beat it?” I said I could not. 
E. H. Lane. 


Kansas City, Mo. 





Repairs on Engine 


Some time ago, at the plant of which 
1 am employed as engineer, a crack de- 
veloped in one-half of the boss where the 
piston rod screws into the crosshead of 
a 350-horsepower engine. 

The following device was used in mak- 
ing repairs: A piece of angle iron 11x3x 
V4 inch, with an angle brace in the center 
to strengthen it. We had two holes drilled 
in one side of the iron for the 
crosshead drawbolts, also two holes for 
7%-inch bolts, with thread enough for 
locknuts on one end and square hooks 
turned on the other to go over the crank 
end of the We pulled the 
nuts up good and tight and ran the en- 
gine ten days until a new crosshead ar- 
rived from the factory. 


. & 


angle 


crosshead. 


DAWSson. 


Cumberland, Md. 





A Plea for Even Inches 





Several times of late I have received 
blueprints from some of our icading pump 
manufacturers and want to call your at- 
tention to the manner of locating founda- 
tion-bolt holes with dimensions ending in 
1/16 inch. This could be entirely over- 
come by a littic care on the part of the 
draftsman in the supporting 
feet, by using even incnes for dimensions 
instead of the ever-bothersome sixteenths. 
Giving dimensions in even inches would 
greatly help the draftsman in checking 
up the drawings and, most of all, in 
simplifying the work of locating the 
foundation bolts in the field. 
The writer recentiy had to 
some foundations to carry certain over- 
Originally the steps in the 
and 12 


designing 


redesign 


head bridges. 
foundations were 8 inches wide 
inches deep and the lower course was 
dimensioned in half inches. In redesign- 
ing, all steps were changed to six inches 
in width and the twelve inches in depth 
retained, and all the other dimensions 
were changed to feet and half feet, thus 
simplifying the work in the field and mak- 
ing it easy to calculate the cubical con- 
tents of each type of foundation at a 
glance, without having to stop to obtain 
the different decimals of the foot. 
I. HArvey SEARIGHT. 
San Francisco, Cal. 


Small and Large Dunes in 
Parallel 


li: our plant there are two generators, 
45-kilowatt, both 
direct-current 


a 6o-kilowatt and a 
Western Electric 
compound-wound, belted to simple non- 
condensing Corliss engines. We have a 
little difficulty in changing over from the 
small unit to the larger by the larger tak- 
ing all the load. [For instance, if 
small unit is running and we cut in the 
large machine, the amperes will drop to 
the small On the other 
hand, when the large machine is running 


125-volt 


the 


zero on one, 


and we cut in the small one they will 
run together. | have looked for loose 
connections on field rheostats and gen 


erators, but could not find anything un- 
usual, 

Before cutting in either generator we 
made a thorough investigation as to’ the 
voltage being the same on both machines, 
therefore | think the trouble could 
possibly arise from this. Another thing 
is that after the large unit is cut out and 
the small one cut in, the voltmeter hand 
will swing slowly back and forth for a 
few minutes, showing a variation of 4 or 
5 volts, before settling down to its normal 
condition. Our load at present is not 
sufficient to warrant running both ma- 
chines, but T am curious to know where 
the trouble may he. 

Artuur P. ScumMitt. 


not 


Chicago, T1. 
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Gas Engine Troubles 


1 


In the plant of which I have charge is 
gas engine, with crank 
One morning 
a pound developed after the engine had 
been in operation about an hour. Know- 
ing that have 
loose, I staid right by the engine until 


2a 50-horsep....r 
brasses of the marine type. 


something must worked 
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FIG. I 
the noon hour, by which time the pound 
had become so violent that I was glad of 
the opportunity to shut down. 

I found that the small pin 4 
1) had sheared off, allowing the bolt B 
to back out of the nut C. This nut car- 
ried bound 


(see Fig. 


extension D which 
First I thought of a jam 


nut on top of C, but there was not enough 


an upon 


the set screw J. 


of B protruding. 
The thing must be 
inside the hour, and the only drills on the 
premises were driven by the disabled 
To get the sheared-off pin 


fixed and running 


gas 
engine. out 
and a new one in without a drill was im- 
possible, and I began to think TI was in 
for trouble from my superintendent, who 
would have to send half his employees 
home. 

In desperation I pulled out the bolt B, 
laid the part F on the anvil and flattened 
it out with a hammer until it made a tight 
T had the engine 

That five 


driving fit in the hole. 


running at one o'clock. was 
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months ago and the bolt has not stirred 
yet. 

I do not call it “good mechanics” and 
am not really proud of it, but sometimes 
a fellow has to keep his end up by the 
of kinks and tricks. I would not 
risk such a fix if there were a pull on 
the bolts. 

On this 
the 


use 


same engine T had some trouble 


with exhaust valve, which can be 
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sasily understood by referring 
The oil hole at A 
which oil can be got to the valve stem B 
and this oil hole is almost covered by th 


to Fig. 2. 


is the only means by) 


coils of the spring C. A little carelessnes 
me to oil weeks, no 
noticing that the hole A was plugged by 
dirt. Soon compression began to go bad 
and on taking out the valve I found th 
dry and 
line at D. 
valve E to drop to such an extent th: 
it struck on the lower side of its seat an 


allowed up for 


stem shown iy 


thin 


worn, as 
This was allowing tl! 


failed to fit into its place as quickly 

it should. | finding t] 
guide F very little worn, and by turni 
the valve half around | 


was lucky in 


was able to ¢ 

the good side of the stem down and s 

cure a very good fit. After regrinding 
the valve into with emery, | 
turned the worn side of the stem up and 
made a mark on it at G, so that I am able 
to keep it so all the time. 


its seat, 


Compression 
is now gor d. 

It all goes to show what a little care- 
may amount to, for it was not 
my fault that a new valve did not have to 
be purchased. 


lessness 


R. MANLy Orr. 


Brantford, Ont. 





Lead in Vertical Engines 


Almost invariably directions for the set- 
ting of the vertical engines 
specify that more lead should be given at 
the bottom than at the top end of 
cylinder. Usually no reason is given why 
there should be lead at either end of the 


valves of 


the 


stroke, and none can be found for its use 
at the lower end of a vertical cylinder. 
When steam is admitted to the cylinder 
in front of the moving piston its pressure 
is exerted in a tendency to retard or stop 
the movement of the piston, and in a 
vertical engine this effect is shown by the 
lifting of the crank shaft in the main bear- 
ing, causing, if lead be sufficient, an annoy- 
ing pound in the journal, to account for 
which the bottom-lead advocate is af loss. 

Steam is or should be used in the cyl- 
inder of engines only for the purpose of 
turning the crank shaft and not to lift it 
from its bearing, only to let it drop, with 
the proverbial thud, as soon as the crank 
pin 
center line 


has passed far enough beyond the 
the under 
the piston to have a turning effect on the 
crank instead of the direct lift which ob- 
tains while the engine is on the center 


to allow pressure 


There are many engineers who are able 
the 
centers by a valye adjustment which in- 
troduces a resistance on the front or ad 


to secure noiseless passage of the 


vancing side of the piston, which takes up 
all of the clearance in the moving parts 
and holds them in contact when steam 1s 
let into the cylinder, producing pressure 
in a direction opposite to the movement 
of the piston. 
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The direct effect of this course is to 
decrease the speed of rotation and the 
power of the engine, which can only be 
restored by a lengthening of the cutoff 
on the next stroke. In the vertical engine, 
when the shaft lifts in the bearing be- 
lead on the center the 
cap is adjusted until the shaft cannot lift, 
increasing the friction, adding to the 
power needed to do the work, and multi- 
plying the chances for heating. 


cause of lower 


Caps on the main bearings of vertical 
engines are useful to keep the bearing 
protecting it from dirt and 
damage, but should never serve for hold- 
ing the shaft down in place. Its own 
weight should do this, and the total lift- 
ine effect of the steam on the under side 


cove red, 


of the piston should not exceed this 
weight. Steam should not be admitted 


under the piston of a vertical engine until 
the piston has started on the up-stroke, 
and then so slowly that the total upward 
pressure will not be sufficient to lift the 
shaft from its bearing. 

. H. E. MAnsvr. 
Newark, O. 





Boiler Inspection Laws 


Today 21 States have laws requiring 
those who want to sell spectacles to go 
The 


unscrupulous men calling them- 


before an examining board. 
is that 


reason 


selves optometrists have sold glasses with 
cheap frames and lenses for solid gold 
frames and pebble lenses. 

lf the optometrists have been able to 
this law in 21 States, how is it 
that we humble engineers, with the aid 
of the boiler inspectors, are not able to 


¢ 


get more States to pass laws requiring 


secure 


all boilers to be inspected, and requiring 
the men in charge of boilers to go before 
examining boards ? 

lf a man buys a pair of glasses that 
don’t fit him and finds that the frames ave 
not gold but brass, 
but himself. But if an employer buys 
an old, condemned boiler and installs it 
in a factory basement under several hun- 
dred employees, then all concerned—the 
employer, his help and the public not only 
rit 
] +t 


he has injured no one 


1 the risk of spoiling their eyesight, 
their lives are in danger. What we 
need is a national law, requiring all boil- 

to be inspected, and the time is ripe 
fr its enactment. Maine and Vermont 
States mentioned, as 
the eye-measuring law, yet each State 
nishes a 


among the 21 
good market for 
lers from Massachusetts. 

ct us hope that the eyesight of all 
politicians who have voted for better 
‘tacles will have their eyesight so im 
ved that they will see the need of a 
'er-inspection law and vote for it next 


rejected 


C. E. Bascom. 
-eadsboro, Vt. 


POWER AND THE ENGINEER. 
Kerosene and Boiler Compounds 


IT have had charge of the plant at a 
flouring mill for the past six years, and 
have been familiar with its character for 
at least ten or twelve years. The plant 
consists of an 18-foot by 72-inch high 
pressure return-tubular boiler, a 14x36 
Corliss engine, a Smith-Vaile heater and 
filter, and other apparatus. Until about 
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months water 
from a well at the plant, with most un 
satisfactory and damaging effects, on ac- 
count of the impurities, which consisted 
of some of the worst incrustating solids 
known to chemistry. The result was a 
bagged boiler about eight years ago, foi- 
lowed by internal 
boiler is no more safe for high 


two ago we were using 


corrosion unti’ the 
»ressure, 
but has been reduced to #20 pounds, with 
prospects of further reduction or being 
condemned after a service of only nine 
years. 

There have been several kinds of com- 
peund used, and kerosene was also used 


several different ways, with no results 
whatever. We were able to keep the 
bottom of the shell fairly clean by con- 


stant scaling, and also between the tubes 
vertically, but were unable to reach the 
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scale between the tubes crosswise. All 
kinds of Inks were suggested to knock 
out the scale, but they were of no avail 
as he scale was so hard, and packed so 
solidly between the that 
means had to be resorted to if the boiler 


was to be cleaned. 


tubes radical 


I suggested to the manager to let me 
remove the two center rows of tubes 
vertically and replace them. The tubes 
were ordered and in June (which is the 
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overhauling season for most mills) I re 
moved the 12 tubes in the center, as 
shown in Fig. 1, giving a space of 11 
inches to work in. Then I had 
made of 5¢-inch tool steel, as in 
The tool A was 


tools 
Fig. 2. 
12 inches long and was 
used until the second row on both sides 
was cleaned, using it as chisel and ham- 
mer; then enough was welded on to reach 
the next row, etc., until the chisel was 24 
inches long, as at B, Fig. 2, so as to go 
clear through the tube. 
drawn out all one 
chisel and slighth 
the tube; 


The point was 


way as with a wood 
curved better to hug 
made 34 inch. wide 


and well tempered and sharp. The writer, 


and was 
with the help of another man, put in three 
heard work 
pounds of scale 


and removed 


from 


days of 1400 


among the tubes 
alone. 

The expense for the tubes and putting 
them in (which I did myself) was about 
and since this we are saving at least 


“I 
ao wl 


on of coal on a 24-hour run. Two 
months ago we began using city water 
(the completed) 
and find it so far superior to the water 


waterworks being just 
from our own well that instead of clean 
ir; the boiler every two weeks, as for- 
four weeks, have 
fewer impurities to contend with and no 


meriy, we clean every 


injurious effects. The use of kerosene 
or compounds may be O. K. for 


waters, bu‘ 


some 
{ must say they have been 
failure with this place. 
Epwarp C., 
Moundridge, Kan. 


a tota! 
BILLA. 





Electrical ‘‘Don’ts” 


Don't use too much oil on commutators. 
Don't use waste around commutators 01 
windings. 


Don't use emery on commutators 
Don’t let commutators get rough and 
black. 


Don’t wear out commutators needlessly 
by turning, “sanding,” ete. 
Don't let 
apparatus. 
Don't let 
short or 


dust collect on any electrical 


carbon brushes become too 


stick in the holder. 

Don't let copper brushes go too long 
without a thorough cleaning. 

Don’t close or open a switch until you 
know it is safe to do so. 

Don't field 


machine is running. 


open the circuit when the 
Don't close slowly a switch that carries 
Close it quickly and let 
the breaker do its 


a heavy current 
work. 

Don't break heavy currents with hand 
operated knife switches. Open the breaker 
first. 

Don’t touch any electrical apparatus or 


wires unless you know the voltage and 
are sure it is safe to do so. 
Harry J. Burton. 


Schenectady, N. Y. 
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A Quick Repair 





About twelve years ago I was working 
for a firm in Philadelphia. One day when 
we had a rush of work on the engine, 
a small high-speed one, a_ cast-iron 
bracket which acted as a guide for the 
valve stem was broken. The repairman 
who did all of our repairs sent an ex- 
marine engineer, and the way he did the 
job is worth telling. He told the boss 
that it would take at least four days to 
fix the broken bracket for a pattern, get 
a casting and machine the casting to fit. 
This nearly gave the boss a fit. He wanted 
the job done and the engine running at 
once. The man said: “If you are very 
anxious to get started I can get you going 
inside of an hour.” 
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HOW A QUICK REPAIR WAS MADE 


The sketch shows how he did the job. 
At A is the cylinder; the crank ran under 
as shown by the arrow; at B is the valve 
chest and C the knuckle joint. The travel 
of the valve was not more than 2 inches 
at most. The joists G were at least 12 
feet above the engine. The man fastened 
a piece of wood F to the joists and 
screwed a lagscrew into it perpendicularly 
above the knuckle joint C, to which he 
fastened a piece of stout wire. The other 
end of the wire he fastened to the lag- 
screw D. As the engine ran under, the 
weight and friction of the eccentric strap 
on the eccentric tended to draw the wire 
tight. It looked like a flimsy job, and 
the boss was afraid of it, but the man 
stood on the knuckle joint to show that 
it was all right. The whole job took 


POWER AND THE ENGINEER. 


about an hour. The new bracket was 
ready to put in about four days later, but 
the boss was so pleased with the repair, 
and we were so busy running night and 
day, that the new bracket was not put in 
for a long while. 
S. Wo trson. 
New York City. 





Bearing Troubles 





Following is an account of trouble I 
experienced with the bearings of a three- 
phase alternator: The generator is rope- 
driven, 160 kilowatt-amperes, 3000 volts. 
There is a bearing on each side of the 
inductor and an outer bearing outside the 
pulley. The exciter armature is over- 
hung, and on the opposite side of the 
generator to the driving pulley. 

All three bearings were lined with 
white metal. The bearings wore rapidly, 
the wearing surfaces appearing to have 
been eaten away, as if by chemical ac- 
tion. The shaft was badly cut up, the 
cutting taking the form of very fine lines 
in the plane of revolution. The oil was 
charged with fine steel particles which 
formed a brush-like growth in the oil- 
ways and the space between the bearing 
and shaft. The shaft was strongly mag- 
netized and the brush formation was due 
to the particles of steel spreading out, as 
steel filings do when sprinkled over paper 
in a magnetic field. 

We tried various oils, with no relief. 
We tried several classes of white metal, 
all well known brands, and _ still the 
cutting action went on. There was no 
heating of the bearings. 

After many trials I concluded that, 
owing to the stray magnetization of the 
shaft, any small particles of steel, re- 
moved say by a little grit getting into 
the bearing, stuck to the shaft, and as 
the inductor was more or less floating, 
they were carried around. When the 
load varied so as to allow the shaft to 
somewhat heavily on the _ bearing, 
these small particles were driven into 
the soft white metal, acting like so many 
small steel tools, thereby continuing the 
cutting action until the shaft was all 
cut up. 

I may of course be wrong in my de- 
duction, but I am inclined to think that 
I was not very wide of the mark, because 
hy changing the bearings to a hard silicate 
bronze, which would not form a bed for 
the steel particles, the cutting entirely 
ceased and the bearings gave no further 
trouble. The same oil which we used 
when the bearings gave trouble is used 
with the new bearings and it remains 
clean, whereas before it always ran black 
from the white-metal bearings. 

We changed our bearing metal seven 
times. 


rest 


MM. €. . GILLEAN. 


Barcelona, Spain. 





October 12, 1909. 


A Pump Lever Repair 


The long lever L (see sketch), of ; 
10 and 6 by to-inch duplex feed pump de 
veloped two cracks, A and B, where it i 
keyed to the rockshaft, and as the con 
tinuous winking of these cracks cause: 
the key K to become loose, I thought o 
repairing it, as my employer will not bu: 
anything more at present because we will 
soon occupy another building. 

I rummaged the scrap heap until | 
found a wrought-iron ring D, which, when 
properly bored to size, would still have 
i%-inch thickness left. The hub S was 
smoothed on the outside by a file, as the 
lathe would not swing it. The ring D was 
bored large enough to make a shrinking 
fit over S; a piece of wet waste was left 
in the eye T of lever L, the wrought-iron 
ring was heated to a bright red, fitted 
on the end of S deep enough to hold 
there, and then the whole was set in the 
vise. The ring was driven by the jaws, 
flush with the face C of the eye. 
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A PUMP-LEVER REPAIR 


The ring was not wide enough to reach 
the bottom of the hub, where it was of 
most use, and for this I had in readiness 
one-half of a 2-inch flange union which 
had on the inside face a recess that would 
allow the hub to enter, but not the ring. 
By setting this flange between the face 
C and the jaw of the vise and tightening 
it, the ring was forced as far toward 4 
as possible. 

The whole operation of course was done 
in a twinkling.. A tiny stream of water 
was run on the soaked waste in T for a 
few seconds, then the whole was quenched, 
put up and the key driven home. Up to 
this time it seems to be working without 
any trouble. 

ALEXANDER DOLPHIN. 

Tamaica, N. Y. 





A good stoker or furnace poorly set 
is of less value than a poor stoker of 
furnace well set. Good installation of 
furnace equipment is necessary. 
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Reducing Rig for Vertical Engines 


In the September 14 number, Mr. Small- 
wocd answers my criticism of his reduc- 
ing rig shown in the issue of July 6. He 
states that he is not at all convinced that 
his device will not work. 

Allow me to state that with a 2 to I 
reduction it unquestionably will work, and 
might be made to work fairly satisfactorily 
with a 3 to I reduction under circum- 
stances giving a moderate speed and short 
cord. It must be remembered, however, 
that vertical engines of small size usually 
run at a piston speed of from 600 to 800 
feet per minute, which will naturally de- 
termine the rotative speed of the engine 
if the stroke be given. 

With a 4 to 1 reduction or a 16-inch 
stroke, the speed will be approximately 
225 revolutions per minute; and at this 
speed it will be necessary to use a com- 
paratively long cord. As there are four 
parts to the cord, the spring of the drum 
or auxiliary spring will have to be pretty 
strong in order to take up the slack of 
these four cords and follow up the speed 
of the engine. This being the case, it 
will require a pretty strong pull on the 
cord to pull back the drum or spring, 
which will naturally result in more or 
less stretching of the cord; and _ besides 
this, there are the friction of the pulleys 
and the inertia, as Mr. Smallwood says, 
of the pulley device. As the engines be- 
come slower and slower in speed, the 
natural consequence is an increase in the 
length of the stroke, as the piston speed 
remains practically constant, and an in- 
crease in the length of the stroke will 
mean an increase in the number of pulleys 
required in order to make the reducing 
motion correct. The _ probabilities of 
stretching the cord and inertia of the 
parts due to their increased weight will 
be increased. 

Unquestionably the same holds true 
in any form of reducing motion, such as 
a reducing wheel; but does not hold with 
any well devised parallel motion. It is 
not difficult as a rule to adapt some sort 
of a parallel motion to almost any type 
of vertical engine; but in doing so, it is 
essential that the joints be so made that 
all slack can be readily taken up so as to 
reduce lost motion. Otherwise, the cords 
will be more or less distorted. 

As a valve-setting device, Mr. Small- 
wood’s suggestion seems to be a very 
good one; but for the purpose of indi- 
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cating an engine for power purposes 
where accuracy is desired, I should doubt 
its efficiency in any case where greater 
than 2 to 1 reduction is required. The 
engine on which the device was tried 
with a 3 to 1 reduction ran at 220 revolu- 
tions per minute; its 
was 225. 


normal speed 


Henry D. JAcKSOoN. 
Boston, Mass. 





Sluggish Governors for Parallel 


Operation 


I note in the September 14 number an 
article by F. J. Foote on sluggish gov- 
ernors for parallel operation, and wish to 
express myself as being 
accord with his position. 


thoroughly in 


For successful parallel operation, gen- 
erators should not be of too close regula- 
tion in themselves, that is, they should 
have a armature reaction. 
The prime mover should be steady-run- 
ning, having a uniform turning moment 
which may be obtained through the use 
of a properly designed flywheel; or it 
may be necessary, for successful opera- 
tion, to have the units so synchronized 
that the cranks of the engine operate in 
synchronism. 


considerable 


The governors should he 
sufficiently damped to prevent overri: 
ning. Otherwise, hunting will be set up, 
and parallel operation become almost im- 
possible. 

Similar results can sometimes be se- 
cured through the use of damping devices 
on the poles of the generators, or the use 
of solid poles or amortis winding. 

It may be the generators with which 
Mr. Foote had to deal were designed for 
very close regulation and not expected to 
be used in parallel. It is advisable when 
purchasing generators for a power plant 
to look far enough ahead to see whether 
or not they are likely to be used in par- 
allel; and to purchase machines which 
have sufficient reactance in their arma- 
ture to insure good parallel operation if 
the engines are adapted to the purpose. 
To adapt the engines to the purpose, it 
is necessary as a rule to damp the gov- 
ernors to a considerable extent, unless 
the engines have an exceedingly uniform 
rotating effort and the governors are in- 
herently slow in action. ; 

Henry D. JAcKSON. 

Boston, Mass. 


IDEAS 


Setting Gas Engine Valves 


Why does not Louis J. Buschman in his 
letter in the August 24 issue, go on and 
tell us whether the engines he and Mr. 
Abegg had in mind were single- or multi- 
cylinder, if he has found that multicyl- 
inder gas engines require different valve 
setting than is the case with a single-cyl- 
inder? Tell about it. 

All the so-called textbooks that I have 
consulted agree with Mr. Buschman as to 
opening the exhaust valve ahead of the 
center, but agree with me that the exhaust 
should close at the inboard center. 

Albert H. Ziegler, in a recent issue of 
The Rudder, dealing with “Marine Engine 
Cams,” had this to say in part: “Care 
should be taken to prevent the closing of 
the exhaust valve and the opening of the 
inlet valve 
gether as to 


from coming so close to- 
allow slight wear of the 
seats to cause them both to open at once, 
otherwise backfiring through the inlet pipe 
will result.” 


respondents 


And yet one of your cor- 
advocates holding both of 
these valves open during 60 degrees of the 
crank travel. 

Mr. Buschman’s from the 
Century is correct in every detail, but to 
those who have access to the back num- 
bers of the American Machinist, let me 
entitled 
“Force in the Steam Engine and its Re- 
lation to Smooth Running,” by Prof. 
Joseph Torrey. These articles go into 
the question of inertia somewhat more 
fully and are much more illuminating than 


quotation 


commend a_ series of articles 


the brief definition in the Century. (See 
the Volumes for 1888 and 1889). The 
diagram shown with Mr. Buschman’s 


letter is not true to life, insofar that when 
the exhaust valve opens as designated 
by him, the pressure is shown as drop- 
ping through a curve that never had a 
counterpart drawn by a real indicator on 
a gas engine or any other reciprocating 
engine, driven by an expansive fluid, while 
releasing the gas at the end of the stroke 
seems to have so changed its nature that 
it positively refuses to leave. the cylinder 
until pushed out by the returning piston. 


If Mr. Buschman will “investigate a 


little’ he will find that the behavior of 
gases under pressure depends on certain 
natural laws, and when drawing curves 
to show how gases perform under cer- 
tain conditions, it is just as well to bear 
these aforesaid natural laws in mind. 

if a 65-foot exhaust pipe will create a 
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partial vacuum at the cylinder, how long 
would a pipe have to be to put a steam 
condenser out of business? 

In questioning my comparison of the 
mode of operation of a gas engine with an 
air compressor, I think Mr. Buschman 
makes a distinction without a: difference. 
He goes on to say that “during both the 
inlet and exhaust strokes of a gas engine 
the gas is flowing from a higher to a 
lower pressure.” [| have never been able 
to make either gas or air flow :nywhere 
under any other conditions, and if Mr. 
Buschman can do this he has made a 
wonderful discovery. 

Does not Mr. Buschman make the very 
common error of taking “all of the text- 
books” at their face value? 

Century defines a textbook as one that 
is accepted as standard in any branch of 
Such a book, dealing with the gas 
engine, may be published at some future 


study. 
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would act on the advice given therein, 
that one editorial would be worth about 
a million dollars to the makers and users 
of power-plant apparatus. 
E. G. TiLpen. 
Downers Grove, Ill. 





Exciter Phenomena 


In answer to L. Earle Brown on ex- 
citer phenomena, in the September 14 is- 
sue, I should like to ask what is to pre- 
vent current running from the positive 
side of G, through the equalizer switch c, 
through the series fields of E, through 
switch ¢, to the positive bus and switch 
terminal of a, through rheostat R of ma- 
chine G, through the shunt field to a 
switch terminal b to the negative side of 


machine G. This will give a field on G 
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time, but is hardly in point now, simply 
because gas-engine practice at present is 
a mighty hazy proposition, and standard 
practice will come before the book telling 
about it does. 

The point that I have been trying to 
make from the start is that any rearrange- 
ment of the valve gear from that intended 
by the designer is, in gas engine practice, 
very liable to lead to disaster as far as 
economy is conterned. This question of 
“designing a new cam” is the point that 
should be combated. There are isolated 
cases, no doubt, where peculiar local con 
ditions might suggest the advisability of 
alterations, but even then, all of the facts 
in the case should be put into the hands 
of the builder of the apparatus, thus giv- 
ing him an opportunity to point -out that 
stumbling block that lies in the path of the 
novice, not only in gas-engine design but 
in every line of endeavor. 

Before spending any money on offhand 
designing, the reader’s attention is invited 
to an editorial on page 249 of the August 
10 number of Power, entitled “Think It 
Over First.” If the readers of this journal 


and naturally allow it to be built up to 
a voltage depending on the speed of ro- 
tation. 
Henry D. Jackson. 
Boston, Mass. 





Saviag by Throttling Steam 


In the August 24 issue, H. H. Bliss ex- 
plains that at 100 pounds pressure, if 
steam is throttled to 80 pounds pressure 
it will be superheated 1o degrees. There 
has been one point left out and it was 
my fault. 

Saturated steam, when it reaches the 
engine, has from 2 to 5 per cent. mois- 
ture. Suppose it has 2 per cent.; then 
1 pound will have 0.32 ounce moisture 
to be evaporated. It has 327 degrees and 
evaporation, less the 
327, or 639 degrees. One ounce will 
require 39 degrees and 0.32 will require 


requires 966 for 


‘12.48 degrees. To do this we have to 


degrees and none left for superheating. 
W. E. Crane. 
Broadalbin, N.*Y, 
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Boiler Room Economy 


In the August 3 number R. Cederblom 
proposed a regenerator arrangement for 
recovering heat from the waste chimney- 
flue gases of boiler furnaces, the heat so 
recovered to be applied to warming the 
This idea 
is perfectly feasible and was, in fact, car- 


air supplied under the grates. 


ried out some years ago in some tests by 
the United States navy department, but 
the air heater proposed by Mr. Cederblom 
would not be the most suitable type, for 
a number of reasons. For one thing, un- 
less the plates in the smoke flue were 
very close together there would not be 
sufficient heating surface. Second, it 
would be quite impracticable to keep this 
heating surface free of soct and dust. 
Third, with large passages, there would 
be a tendency to stratification, and since 
both air and gas are very poor conductors 
of heat, the transfer of heat would not 
be as large as might be expected. 

However, a waste-heat air heater has 
been placed on the market in this country 
in which these objections have been over- 
come. The apparatus is similar in gen- 
eral construction and operation to the 
Green fuel economizer, except that air in- 
stead of water is circulated through the 
pipes. The pipes are placed vertically, 
as in the fuel economizer, and are about 
the same size, and the accumulation of 
soot thereon is prevented by automatic 
scrapers. 

In experiments with this apparatus it 
has been found that the transmission of 
heat is approximately proportional to the 
average difference between the tempera- 
ture of the waste gases and the tempera- 
ture of the air, being also directly de- 
pendent upon the velocities of the air and 
gases in a manner which agrees with the 
results lately United 
that trans- 
mission increases almost directly with the 
velocity of the gases. It has also been 


obtained by the 


States Geological Survey, viz., 


found that the transmission can be still 
further increased by the use of suitable 
spirals and wings to break up the currents 
of air through the tubes and bring all 
particles of air in contact with the walls 
of the pipes. 

Of course the best manner of utilizing 
any waste heat in a steam plant is for 
preheating the boiler feed water, which 
because of its low temperature and great 
capacity for heat will absorb the heat 
much more readily and with less heating 
surface than will air. This points to the 
use of an economizer rather than of a 
hot-air heater or regenerator, but where 
the boiler feed water is already heated 
to a high temperature, or where heated 
air is needed for some other purpose, 
the hot-air heater will prove a good in- 
vestment. 


Frank J. McMAHON. 
New York City. 
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Sewer Gas in Boilers 
1 read with interest the articles on the 
above subject in the July 20 and August 


17 numbers. When I was second engi- 
neer of an Atlantic liner sailing from 


the river Clyde, I had an 
which was interesting. 

the installation 
plant at 


experience 
Before of the sewage- 
the Clyde 
used to become very “strong” in the sum- 
months. We the 
during one of these perieds, and 


treatment Dalmins 


nicer were lying at 
quay 
] sent the third engineer to open up a 
valve through which we had been pump- 
ing Clyde water. He had an open lamp 
with him, and when he lifted the cover 
an explosion took place and he was 
rather severely burned. 

On making inquiries I found that this 
was not an isolated case, as I.was told 
of an explosion which had occurred when 
taking off a condenser door. Probably 
and 
the explosive mixture. 


: M. © 
Barcelona, Spain. 


a mixture of air marsh made 


gas 


GILLEAN. 





Characteristics of Bituminous Coals 


and Low-Grade Fuels 


In the September 7 number C. M. Ripley 
had an article on coal which explains it- 
but I should like to call attention 
to the paragraph, headed “New Unit Sug- 
gested,” where he copies : 


self, 
“How many 
pounds of water are evaporated for $1?” 
and speaks of it as an “original method.” 


The tests, of which I gave the results 
of three, were a part of this method used 
thirty years ago. So many pounds of 
water evaporated per pound of coal, and 
coal One. dollar's 
worth of coal evaporates so many pounds 


of water. 


costs so much per ton. 


‘his method has been in prac- 
for 


years; there is nothing original 

about it. 
Of late there is talk of the B.t-u. in 
coal, but it is no improvement over the 


method of learning how much water one 
dollar’s worth of coal will evaporate under 
my boilers, under certain conditions. 

There is 
plant in this vicinity that made lots of 


lle mentions “fixed carbon.” 


smoke, and there came along a man who 
promised to stop all smoke and save 25 


cent., but said it would have to be 
done with a coal composed of “fixed car- 
He put new grates under two 
hovers, a steam blower and a few pipes 


he rear of the bridgewall, used No. 2 
kwheat, and that 
and he 
They claim to be 
10 pounds of water under 
ial conditions with one pound of No. 
ickwheat coal. 


+ 


its with a 


showed by fi 


gures 


saving was 26 per cent.; 
ged. them $850. 


porating 


How is that for good 

fixed-carbon coal? 
Ripley says, “per pound of coal 

ns very little.” We purchased our 
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coal by the ton. We wanted to know how 
much water each ton of coal would evap- 
orate, and the temperature of the water 
was reduced to the one standard; that is, 
we were getting at the amount we could 
afford to pay for coal from any of the 
different mines. All data were taken and 
tabulated, but the interesting point was: 
How much does it cost to evaporate 1000 
pounds of water? 

We had one boiler fitted up to make 
tests, and we could switch a test in any 
and 
continued two days, so as to include the 
amount used for banking the fires. The 
amount of coal burned per square foot of 


time. The test was begun at noon 


grate was about 12 pounds; 
of ash: 
Creek, 


the per cent. 

Egg, 10; Clearfield, 5.7; George’s 
about The 
steam ran about 2 per cent. 


the 
We used an 
egg-coal fire, about five inches thick under 
the 


= 2. moisture in 


Harrison boiler. 
W. E. 


CRANE. 
Broadalbin, N.Y. 


Cooling the Exhaust of a Gas 
Engine 


If | am not mistaken, some of the state- 
ments of H. B. Stilz, on page 454 of the 
September 14 issue, are more apt to 
prove misleading than those of the editors. 
In his paragraph he that 
obtainable from an 
engine depends on how far the working 


fluid expands in the cylinder before re- 


seventh Says 


the amount of work 


lease, regardless of the pressure against 
which the piston must force out the ex- 
haust; but this is not strictly true. 

It is true that the 


obtainable from the working fluid depends 


amount of energy 
on the temperature range, but part of this 
energy may be expended within the cyl 
inder, to drive the piston as a compressor 
piston, to force out the 
against the back pressure, just as part of 


exhaust gases 
it is expended within the engine to over- 
come friction. 

If a condenser is connected to the ex 
haust of a steam engine, running with a 
fixed cutoff and initial pressure the pressure 
at release and the temperature range will 
not change, although the back pressure is 


reduced and ‘the engine generates much 


more power on the same steam consump 
tion, which is shown by the increased area 
of the indicator diagram. The amount 
of energy the steam will 
be just the same as before, but this is a 


obtained from 


different quantity from the amount ob- 
tainable from the engine. This holds 
equally true with the gas engine and if 
the back pressure on the exhaust pipe 


could be reduced, the engine would have 
more the 
range and fuel consumption. 


power with same temperature 

It is also true that a condenser may be 
used to advantage with a gas engine, for 
such a device is being used on one make 


of marine 


gasolene engine. This con- 


027 


denser has no vacuum pump but depends 
on the sudden shrinkage of the exhaust 
gases, when they come into contact with 
the cooling medium, to reduce the pres- 
sure. Of course the reduction is not as 
great as it 
the reduced to a 
extent to make it worth while. 

S. M. Dunn. 


is in a steam condenser, but 


pressure is sufficient 


Groutdale, Ore. 





Preventing Scale 


The water purifier described by Charles 
the number is 
interesting as a sample of the homemade 
contrivances which engineers 
work which can be done 
better by commercial apparatus specially 
designed for the purpose. 


Haeusser in August 31 


sometimes 
do 


get up to 
It is true that 
it is not always easy for an engineer to 
persuade his that improved 
apparatus is and if he is to 
have anything at all he may be forced to 
rig up some device of his own. 
as often the installation of crude 
contrivances is due to lack of familiarity 
with the latest improved appliances on 
the market, a lack which could be reme- 
died if 


employers 


Necessary, 


But quite 
these 


engineers would systematically 
read the technical papers (including the 
advertisements), and preserve classified 
files of clippings and catalogs on subjects 
relating to their work, as other business 
and professional men are compelled to do 
in this age of rapid advancement. 

the water-softening ap 
paratus, | would point out that the com 
bination of tank 
devised by 
Mr. Haeusser performs only indifferently 
the work that would be better done by a 


Returning to 
ejector-heater, storage 


and chemical-solution pump 


regular hot-process system of water puri- 
fication. In the first place, Mr. Haeusser 
obtains with his siphon condenser a tem- 
perature of only 160 degrees Fahrenheit, 
whereas 210 degrees can easily be secured 
in an open heater. This is quite an im 
the extra temperature 
is necessary to insure complete release of 


portant matter, as 
air and carbonic-acid gas, and precipita 
tion of carbonates. It is also important 
from the standpoint of fuel saving, as the 
fifty degrees means about 5 per cent. in 
fuel. 


ture, 


Further, the higher the tempera- 
the better is the reaction of the 
chemical introduced to transform the sul- 
phates, chlorides, nitrates and other im 
purities which cause “permanent” hard 
ness in the water. 
After heating and 
Mr. 


heater, but a closed heater is a very un 


treating the water, 
Haeusser puts it through a closed 
desirable part of a purifying system, since 
it will soon become filled with impurities 
thrown out of solution by the chemical 
treatment, especially in the present case, 
as under the influence of heat in the 
closed heater the chemical reactions will 
there. Then Mr. 


be completed again, 


Haeusser has provided no water storage 
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or sedimentation capacity for the water 
after heating, which, if provided, would 
relieve his filter of a good deal of its work, 
so that it would not require cleaning so 
often. The sand and gravel type of filter 
which, from the drawing, Mr. Haeusser 
appears to have adopted, is peculiarly 
subject to clogging, and Mr. Haeusser has 
provided no automatic bypass around the 
heater, which is really an essential part 
of a hot-process apparatus. 

From the reference to phosphate of 
lime, I judge that Mr. Haeusser is using 
tri-sodium phosphate for treating the 
water, and would point out that this 
costs about 2% times as much as would 
soda ash, and gives no better results, 
although the phosphate of lime produced 
with the tri-sodium phosphate is, I under- 
stand, valuable as a fertilizer if it can 
be recovered. 

Still another point: In Mr. Haeusser’s 
apparatus the returns are pumped into 
the tank together with the raw water 
and chemical, which is permissible if the 
returns do not form a very large per- 
centage of the boiler feed, and are rea- 
sonably constant in amount; otherwise, 
they should be heated separately, so that 
they will not dilute nor interfere with 
the water undergoing treatment. 

Mr. Haeusser’s arrangement is un- 
doubtedly better than none at all, but in 
this day no man makes his own shoes, 
and there is even less reason why he 
should build his own hot-process soften- 
ing system. 

GeorcE H. Gisson. 

New York City. 





Why Initial Pressure is Higher 
on Crank End 


A. C. Browne presents some indicator 
diagrams in the September 14 number 
and asks why the initial pressure is higher 
on the crank end. Probably most of us, 
at some time, have asked that question 
and yet the answer is very simple. In 
fact the difference should be expected. 
As is well known, on the head-end stroke 
the piston reaches half-stroke before the 
crank does, that is, the piston travels 
faster (relatively to the stroke) than the 
crank. Similarly, on the return stroke 
the piston travels slower than the crank. 
Since the crank revolves at fairly uniform 
speed it follows that the piston on the 
first half of the head-end stroke travels 
faster than on the return stroke. Steam 
is able to follow the slow crank-end stroke 
more closely than the swift head-end 
stroke and this gives higher steam lines 
on the crank-end diagrams. It is for this 
reason that many engines have valves 
set with less lead on the crank end. 

The release is late in Mr. Browne’s 
diagrams, especially on the crank end, 
and I should think it would be well to 
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remedy that fault. Not knowing the 
make of engine I cannot give directions. 
. Wittiam E. Dixon. 
Hudson, Mass. 





I should say that the crank-end dia- 
gram usually shows a higher initial pres- 
sure than the head-end, due principally to 
the angularity of the driving rod, which 
causes the piston to move more solwly 
from the crank end than it does from the 
head end, thereby permitting more time 
and, consequently, a higher initial pres- 
sure on the crank end. 

In this case, however, the trouble is 
somewhat aggravated by the fact that the 
crank end has a greater lead than the 
head end; if Mr. Browne decreases 
the lead on the crank end, or increases 
it on the head end, he will get diagrams 
that will more nearly coincide. 

CHARLES J. HALLORAN. 

Avoca, Penn. 





In the September 14 number, A. C. 
Browne asks the cause of difference in 
hights of indicator diagrams. He states 
that the valve is not at fault. This dif- 
ference in hight may be due to some con- 
striction in the pipe connection corres- 
ponding to the lower card or to pipe con- 
nections of unequal length. It may also 
be caused by lack of symmetry in the 
connections. It would be better to use 
two indicators, one for each end of the 
cylinder, and make the connections as 
short as possible. By calibrating the 
springs and taking cards simultaneously, 
the indicated admission pressures should 
prove to be equal. If there is any differ- 
ence, the pressure will be less in the head 
end of the cylinder, since for the first 
part of the stroke the velocity of the 
piston is greater for the out than for the 
in stroke. This, however, should hardly 
be noticeable. 

Joun S. A. Jonnson. 

Blacksburg, Va. 





A Practical Study of the Chain 
Grate 





The writer of an article with the above 
title, which appeared in the August 24 
issue, hardly went into the particulars in 
sufficient detail. I should like to see ex- 
planation made of the saving through 
the use of mechanical stokers. A stoker 
when built for a finer fuel will cause bet- 
ter combustion than a stationary grate 
with natural draft, because the stationary 
grate holds the clinkers, whereas the 
stoker, moving all the time, keeps its sur- 
face clear, thus allowing the air to pene- 
trate more freely; but the waste in the 
ashpit will be a great deal more with the 
movable than with the stationary grate. 
Seemingly, a test could be made of these 
stokers, giving the equivalent evaporation 
with a B.t.u..value of fuel. Then we 
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would be able to judge the advantages o° 
the stokers. 

The writer of that article also state 
that the extension of the arches is it 
creased or diminished according to the 
wishes of the installing engineer, disre- 
garding entirely the wear of the arches 
and stokers, on account of the excessi\« 
heat caused by the extension of the 
arching. 

V. Mackay. 
3oston, Mass. 





Cylinder Lubrication 





I believe the amount of cylinder oil 
we use shows fair economy. We use a 
hydrostatic lubricator of good make, 
which we find to be reliable. One ob- 
jection to this form of lubricator is that 
variations in the temperature of the en- 
gine room cause considerable change in 
the rate of feeding. A cool wind blow- 
ing in at the door or window will retard 
it considerably. The force-feed lubricator 
is much less affected or perhaps not at 
all. 

Manufacturers and agents of force-feed 
lubricators tell us that as the drops are 
smaller a more continuous flow can be 
secured with the same quantity of oil, 
and consequently a more effective lubrica- 
tion, thus permitting a reduction in the 
consumption of oil. So we fill our sight- 
feed glass with strong salt water or 
glycerin, which makes the drops much 
smaller, probably not much larger than 
with the force feed, although the cylin- 
drical glass full of water makes them 
Icok larger than they really are. 

Our engine is a Corliss, 16x36, running 
at 95 revolutions per minute, rated at 225 
horsepower. It runs twenty-four hours a 
day. We also have a boiler-feed pump, 
a deep-well pump, and a general-service 
pump, but the last is not used much. 

On April 10, 1908, we emptied a barrel 
of cylinder oil containing 60 gallons and 
it lasted until May 29, 1909. Of this, 5 
gallons was sold to a neighboring plant, 
leaving 55 gallons to be used in about a 
year. Some of this was used mixed with 
graphite, for gaskets of various kinds, a 
little for hot bearings about the mill, and 
we also use cylinder oil on the valve gear. 
We do not give the pumps much oil, as 
they run slowly. Many people waste a 
great deal of oil on their pumps, as can 
be seen by the quantity that oozes through 
the gaskets and runs over the pump. We 
cannot tell just how much oil the engine 
takes, but from the foregoing it can be 
seen that it does not take more than four 
gallons a month, and probably less. Just 
how long a quart will last we cannot tell 
exactly, as we aim to refill the lubricator 
before the oil disappears from the gage 
glass, but it frequently lasts from thirty- 
six to’ forty-eight hours. We feed from 
2 to 3 drops a minute. We use a gocd 
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grade of heavy oil, worth about 50 cents 
a gallon, and find it very satisfactory. 

The factor we have found to be of 
greatest importance is the condition of 
the piston rings. If they are worn to a 
sharp edge they scrape the oil from the 
walls of the cylinder, largely increasing 
the quantity needed. Once the rings in 
our piston became worn in this way, and 
it took several times the usual quantity 
to keep it quiet. Rounding off the edges 
of the rings cured the trouble. 

In one plant here they have a slide- 
valve engine of about 150 horsepower, 
running at about 100 revolutions per min- 
ute, and the superintendent told me that 
it took a gallon or more of oil per day of 
eight or ten hours to keep it quiet. I 
don’t know what was the condition of the 
piston rings, but I imagine they had some- 
thing to do with the excessive quantity 
of oil used, as I doubt if the piston had 
been examined for some time. 

C. E. How ann. 

Washington Court House, O. 


Herewith are some data about our en- 
gines and the amount of cylinder oil we 
used each month during the first five 
months of 1909. For our 24x48 Allis- 
Chalmers Reynolds-Corliss, running con- 
densing, 12 hours a day, at 83 revolutions 
per minute, with an average vacuum of 
26.3 inches, we used in January 13 gal- 
lons; February, 12% gallons; March, 
12 gallons; April, 1134 gallons; May, 12 
gallons. 

For our 14x36 Bates engine, running 
noncondensing at 81 revolutions per min- 
ute, 12 hours a day, we used in January, 8 
gallons; February, 7% gallons; March, 
634 gallons; April, 7% gallons; May, 6% 
gallons. 

For our 16x36 Vilter, running 15 hours 
per day at 80 revolutions per minute, we 
used in January, 113% gallons; February, 
12 gallons; March, 11 gallons; April, 12 
gallons; May, 1034 gallons. 

2... Hist. 


3eaumont, Tex. 


Our 14x36 Corliss, at 100 revolutions 
per minute, will not run satisfactorily on 
less than one drop of “600 W” cylinder oil 
per 25 revolutions. 

Our 1oxIo automatic, at 300 revolutions 
per minute, will “speed up” (due to the 
stiffness of the valve affecting the gov- 
ernor arms) on less than one drop of 
“600 W” oil per 100 revolutions. 

I find that if either of these engines is 
well oiled for a month, the oil will stand 
cutting for a longer period than if they 
have recently been allowed to run a little 


' 


ary. 
R. MANLy Orr. 
srantford, Ont. 


We use about 1% pints of cylinder oil 
r day of 10 hours on our 16x38-inch 
rop-cutoff engine, running at 92 revolu- 
ns per minute. It is a compounded oil 
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containing about 5 per 
animal fat (tallow). 
cents per gallon. 


cent. acidless 
It costs about 43 
The lubrication is per- 
fect and though we use returns from heat- 
ing system which come into the hotwell 
with an overflow, we have never been 
troubled with oil in our boilers. Of the 
lubrication of other engines and pumps 
in the plant we have no exact record. 

D. M. OVERMAN. 

Dracut, Mass. 





I find that in the plant under my charge 
the amount of oil used by each en- 
gine bears a close proportion relative to 
their horsepower. 1 will therefore con 
fine the data to one engine, a 20 and 36 
by 48-inch condensing 
unit. After considerable experimenting 
in an effort to determine the least amount 
practicable to use, I have settled on the 
following for a nine-hour run: 
high-pressure cylinder, 3 quarts; for the 
low-pressure cylinder, 2 quarts. This is 
with about 100 degrees, Fahrenheit, 
superheat, but a low receiver pressure and 
a reasonably good vacuum. 

O. J. ANDERSON. 

New Brunswick, N. J. 


cross-compound 


We have a 12x30-inch Fitchburg engine 
running at 100 minute 
with 90 pounds steam pressure. We use 
a three-pint Rochester force pump and 
one filling lasts for a week of 54 hours. 
The oil costs 45 cents a gallon. 

B. W. THwaIte. 


Framingham, Mass. 
a 


revolutions per 


Our engine is a 16x30-inch slide-valve 
type, with throttling governor, and runs 
at 126 revolutions per minute on 95-pound 
steam (gage) pressure. We use one pint 
of Capitol cylinder oil every ten hours. 

B. JARVIS. 

Toronto, Ont. 





Water Wrecked Compound Engine 





Referring to the letter in the August 
24 number headed “Water Wrecked Com- 
pound Engine,” I thing it strange they had 
to put a f}-formed section of the exhaust 
pipe on their engine to keep the water 
cut, even if the water was neaf the con- 
denser. We have no trouble where I 
work with the condensers at least 9 feet 
below the water level, and less than 3 
feet from the cylinder. With a gate in 
the 6-inch line from the pond to the 
condenser we regulate the water supply 
as it is needed, but should we open the 
gate full and let the condenser have all 
the water it will take, of course we would 
have trouble at once. 

As the engine mentioned in the article 
made about 20 revolutions, I think their 
suction gate must have been opened too 
much. The vacuum had risen to 21 inches, 
which would draw the water with a 
rush until the condenser and cylinder 
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were full, which would lower the vacuum 
to zero. This would not have happened 
if the water had been throttled sufficiently. 
When the engineer stopped the engine, if 
he had broken the vacuum at about the 
same time he closed the throttle, it might 
have prevented the first wreck. 
J. E. Estes. 
Ponemah, Ill. 





What Caused the Air Pressure? 





Replying to Louis B. Carl's problem on 
page 500 of the September 21 number: 
He doesn't explain the details of the cen- 
trifugal-pump connections, nor does he 
give the reason for the priming pipe be- 
ing tapped into both the suction and dis- 
charge pipes, for it would seem that one 
connection should be sufficient. 

But it is assumed there is a vent cock 
at the top of the pump casing to give re- 
lief for the air while the pump is filling, 
and through which the water will spurt 
when the level reaches the top of the 
pump. The pump is then apparently full 
of water and ready to start; but it is a 
fault of design of a good many pumps 
that there is opportunity for air to be en 
trapped in the suction passages of the 
pump when priming. This air, if in any 
quantity, remains in the eye of the im- 
peller, while the much denser water is 
thrown to the outside, preventing the 
pump from picking up its water. 

The following is probably the simple 
explanation of the air pressure found in 
the suction pipe: When water appears 
at the vent cock it is usual to close the 
cock as quickly as possible, which can 
be done by instantly turning the thumb 
key or lever. The globe valve in the 
priming pipe is then closed; but this takes 
an instant longer, which is sufficient time 
for some pressure to build up in the pump 
before starting. 

The air pocket prevented the pump from 
picking up the water and the pressure 
found in the suction pipe after the pump 
was stopped was the same pressure which 
was there before the pump was started. 

R. R. Pratt. 

Lynn, Mass. 


The air was compressed in the suction 
pipe during the operation of priming the 
pump, and as no vacuum was registered 
after the pump was started, and as I 
presume that the discharge pipe was filled 
with water, there was no chance of the 
pressure being dissipated. The impeller 
of a centrifugal pump is not air-tight un- 
less sealed with water. If the vacuum 
gage had been removed during the opera- 
tion of priming, air would have issued 
from the connection while the pump and 
suction pipe were being filled. 

Joun Hurst. 


Louisville, Ky. 
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Boiler Explosions in Great Britain 


and America 


During the year ending June 30, 1908, 
there were in the United Kingdom of 
England, Ireland, Scotland and Wales 
seventy-three failures of steaming ap 
paratus on land and water. This list in- 
cludes all accidents to boilers, pipes, steam 
chests, steaming tanks and coffee urns. 
In all, twenty-three persons were killed 
and fifty injured. 

Deducting from the seventy-three fail- 
ures the thirty-eight which occurred in 
pipes, valves, cylinders and other supple- 
mentary apparatus, thirty-five boiler ex- 
plosions proper occurred, out of a total 
of more than 150,000 boilers in operation, 
causing an aggregate of fourteen deaths 
and twenty-three injuries. 

While it is not possible even approxi- 
mately to estimate the number of sta 
tionary and portable boilers in use in the 
United States, it is known that during 
the same period there were some 470 ex- 
plosions, with a death roll of 281, or about 
fourteen times as many explosions and 
twelve times as many deaths on land alone 
as on land and water in Great Britain. 

In the United States there is no Federal 
law governing the operation and inspec- 
tion of land boilers, either stationary or 
portable, and only five States have such 
laws and not all of these furnish adequate 
users; and in the 
majority of large cities 
proper regulations pertaining to the in- 
stallation, operation of 
steam boilers. 


protection to steam 
there are not 


inspection and 


While, in Great Britain, the laws are 
few and simple they are enforced. When 
an accident to a boiler or its attachments 
occurs, the owner or user is required to 
notify the Board of Trade, by which an 
official investigation is made. The usual 
course of procedure is an inquiry into 
the cause of the failure, the management, 
upkeep and inspection, by two commis- 
sioners selected by the board, one of 
whom is an engineer and the other a 
barrister. These commissioners have the 
power to order the payment of costs, 
which are much in the nature of fines. 

British methods may not be applicable 
to Ameri¢an conditions, but a compari- 
son of the results brought about by the 
operation of a short, simple general law 
in one country with heterogeneous State 
laws, municipal ordinances and utter lack 
of law over the greater part of our own 
country, should, as Hamlet said, “give us 
pause.” 

Allowing that the population of the 
United States is approximately double 
that of Great Britain, we have seven times 
as many explosions and six times as many 
deaths per capita, and eliminating the 
minor failures of steaming tanks, render- 
ing kettles and supplementary apparatus, 
the ratio is more’ than doubled. 








October 12, Igov. 


Misleading Answers to Engineering 


Questions 


In our issue of August 7 a corres- 
pondent, under the inquiry, “Do You Be- 
heve It?” cites some questions and the 
answers which were evolved by their dis- 
cussion by an association of engineers. 
Another correspondent now claims that 
the answers as given appear in a much- 
advertised handbook and wants to know 
it what respect they are wrong. 

How many pounds of water are re- 
quired to yield one horsepower with our 
best engines? 

The society’s answer to this question 
as furnished by our correspondent is “25 
to 30.” The handbook answer is “15 to 
30." It is understood of course that in 
Had the 
answer of the society been that of the 
handbook, it is not likely that it would 


both cases “per hour” is meant. 


‘our best 
do considerably better than 15 


have been questioned, although 
engines” 
pounds. Of forty-eight two-stage com 
pound engines tested by George H. Bar- 


rus, and listed in his “Engine Tests,” 
published nine years ago, one-half did a 
horsepower-hour on less than fifteen 


pounds and seven on less than thirteen. 
In only three of these seven cases was 
superheated. 
pansion engines which he cites give con- 


the steam Two. triple-ex 
sumptions between 12 and 13 pounds, the 
lower 12.55 without superheat, the higher 
consumption, in the other case in which 
there was some superheating, being due 
to leakage. There are numerous reliable 
tests on record between 11 and 12 pounds, 
and with high degrees of stiperheat be- 
tween 8 and 9. Guarantees of 15 pounds 
per kilowatt-hour are not infrequent to 
day, so that the answer even of the hand- 
book is hardly correct for our best en 
gines, although it is a fair general esti- 
mate of the performance of compound 
engines of the better type. 

IVhat is the consumption of coal per 
hour on a square foot of grate surface? 

The question as-asked is too general in 
its scope. There are places where the 
amount of coal fired per day divided by 
the grate surface will not amount to more 
than 5 or 6. In locomotive practice it is 
50 or work 
the tendency is to get more out of the 


more. In_ electric-station 
boilers by high rates of combustion, and 
it is found that a boiler can be made to 
do twice its rated capacity with so small 
a falling off in its efficiency as to make 
it hetter practice to force it than to put in 
more boilers. But the question deals 
with general rather than special practice 
Boilers are usually rated at 10 square feet 
of heating surface per horsepower for 
water-tubes and 12 for horizontal tubulars. 
If a boiler has 40 square feet of heating 
surface to one of grate, is rated on the 


10-foot basis and requires 3 pounds of 
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coal per horsepower, it will have to have 
12 pounds of coal per hour per square 
foot of grate, 16 pounds if it takes 4 
pounds per horsepower. Lower ratios of 
grate to heating surface will increase this 
consumption, more heating surface to the 
horsepower will reduce it. The answer 
is open to the criticism that it applies only 
tc average factory and office-building prac- 
tice and is perhaps low for that. 

What is the 
pounds per 
power? 


consumption in 
indicated 


water 


hour per horse- 


This question would seem to mean the’ 


same as the first one and yet both the 
handbook and the society answer it differ- 
ently from what they do the first. The 
handbook says 15 to 45, the society 25 to 
60. The lower consumptions are discussed 
above. The society is wrong in raising 
the lower limit, but we opine that water 
consumptions of 69 and above are not 
difficult to find. 





Waterhammer 


The annual memorandum by the chief 
engineer of the Manchester Steam Users’ 
Association, always looked for with in- 
terest, is this year especially valuable, con- 
taining as it does a review and study of 
the Board of Trade reports dealing with 
waterhammer in steam pipes. C. E. 
Stromeyer, the chief engineer of the as 
sociation, has made a specialty of this 
subject and we have before had occasion 
to mention his work in this line. 

Out of a total of 121 Board of Trade 
reports on waterhammer, nine cases were 
rejected as not having been due to this 
cause. The remaining 102 cases are classi- 
fied and analyzed in the report under con 
sideration. One of the greatest difficulties 
with regard to explosions in general and 
of steam-pipe explosions in particular 
must always be that the sudden loud re 
port either obliterates the recollection of 
what was being done at the time, or a 
feeling that the handling of a cock or 
valve had in some mysterious way been 
the cause of these explosions, combined 
with the fear of being blamed, makes 
people minimize or wilfully forget what 
they were doing at the time. These ten- 
dencies and the deaths of those who were 
handling the exploded valves are the dif 
ficulties which engineers who inquire into 
pipe explosions have to contend with. 
\nother difficulty, the result in part of 
that already mentioned, is the meagerness 
of the data. In not one of the 121 reports 
is there any scale marked on the draw- 
ings. In few instances is the thickness of 
the pipe mentioned, and in fewer: still 
is the length of the pipe given. In no 
‘ases have any details been given of the 
ininjured valves, pipes, bolts, etc., and yet 
it is exactly these details which are best 
suited for giving valuable information as 
io the conditions which led to the water- 
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hammer. These pipes which have stood 
severe shocks without actually breaking 
ought to be examined quite as carefully 
as others, even if for no other reason 
than to guard against a new accident after 
the inquiry has ended. In one or two 
cases the breaks were actually discovered 
after repairs had been made. 


he pipe is frequently 


As a reason why t 
broken circumferentially when a pressure 
one-half as strong would split it longi- 
tudinally, it is suggested that the fracture 
may be due to strains introduced from 
the distortion of the flanges near which 
circumferential 
eccur. For 


usually 
blank 
flange or cover packed with a thin, hard 
packing, extending beyond the bolts and 
clear to the outside edge of the flange. 


fractures 
imagine a 


such 


instance, 


When the flange is bulged by the impact 
of a plug of water the flange of the pipe 
is turned downward, introducing a com- 
pression strain at the fillet which may be 
neutralized by the pull of the bolts so 
while if the 
packing is a narrow one, entirely inside 
the bolts, the effect of the pull of the 
cover under impact and of the bolt hold 
tends to rend the pipe. 
are analyzed and illustrated, a study of 
which would lead to an avoidance of the 


that no explosion occurs, 


Forty-eight cases 


conditions of design and operation which 
have brought them about. 





Make the Engineer an Expert 


During the past few years improvement 
in the steam engine has chiefly consisted 
in putting into practice what was already 
known to be desirable. In this, as in most 
other cases, it was found to be one thing 
to know what was desirable, and another 
to accomplish it. Better plans of con 
struction have rendered the use of high 


steam pressure and high piston speed 
more common, and these with better 
workmanship and attention to details 


have brought about better economy. 
Improvements in tools end machinery 
have had 
much to do with improving the construc 
tion of the steam engine, not only by 


for doing good work cheaply 


affording the means for doing so, but 
frequently pointing out the direction for 
improvement. Aside from this the in- 
troduction of better instruments for, and 
better methods of, measuring effect has 
heen important. 

Steam engineering embraces not only 
the designing and construction of engines 
and boilers, but their management as well, 
and here there is room for general 
progress in the direction of better econ- 
If not a new field, it is one that 
has not been as extensively cultivated as 


omy. 


Owing to long and per- 
users of steam 


it ought to be. 


sistent effort. engines 


have been fairly well educated in the econ- 
omy of paying for good design and con- 
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struction; but they do not, to the same 
extent, appreciate the value of good man- 
agement, and are often of the opinion that 
there is not much in the way of economy 
in the everyday management of a steam 
plant, except what is comprised in stop- 
ping and starting, and in keeping up the 
motion for the required number of hours. 
Their interest ceases after hiring an engi- 
neer just competent for this duty, or em- 
ploying a competent engineer who finds 
no codperation from any quarter in his 
efforts to reduce expenses in his depart- 
ment. 

In many instances money expended in 
necessary engine-room appliances is looked 
upon as being thrown away, rather than 
invested where it will yield good returns, 
It is all right so far as paying for a 
good engine is concerned, but here in- 
terest dwindles, for the engine ought to 
low 
of steam engines believe that a steam- 


take care of itself. many owners 
engine indicator is one of the necessary 
appliances of the engine room, or that 
an engineer should be provided with cen- 
venient appliances for weighing coal and 
A good 
engineer is not particularly different from 
If he tinds that 
no one is taking an interest in his efforts 


water supplied to the boilers? 
any other good workman. 


to reduce running expenses; that such 
appliances as he needs for economical op- 
eration and for determining results are 
refused or furnished grudgingly, with no 
interest manifested in their use, he will 
be reasonably certain to form easy-going, 
careless and costly habits. A contrary 
course from that indicated will as surely 
yield good results, for it may be set down 
as a fact that a thoroughly competent 
engineer is never satistied when power 
is costing more than it ought to cost. 
Keeping expenses down is a part of his 
“stock-in-trade.” 

If owners of steam engines would look 
with some degree of interest to authentic 
records of fairly conducted tests and then 
compare these with their own expenses 
for power, .it is probable in many in- 
stances they would see something. start- 
ling in the difference. 

When the operation of a steam plant 
gets outrageously bad, an expert is called 
in to straighten matters out. But this is 
not usually done until after a good deal 
of waste has occurred, and the cost of dis- 
covering the trouble, to say nothing of 
the cost of the remedy, is likely to be 
more than that of previously supplying 
the engineer with such instruments as he 
required, and by reasonable encourage- 
ment making him an expert ready to sug- 
gest preventives rather than costly reme- 
dies. Economy in developing power is 
made up of small things, and observations 
must be specific as well as general. To 
a greater extent than most other work- 
men, engineers must educate themselves, 
and for this reason they should be af- 
forded every reasonable opportunity. 
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Power Plant Machinery and Appliances 


Original 
No 


Descriptions 
Manufacturers’ 


Cuts 


or 


of Power 
Write-ups 


Devices 


Used 





MUST BE NEW OR 


Richardson Improved Automatic 
Coal and Liquid Scale 


The Richardson coal scale, Fig. 1, is 
primarily used for weighing coal as it 
falls by gravity from bins or bunkers in 
the boiler room, and discharging the coal 
to the stokers of boilers. The main frame 
of the scale, which is of cast iron, sup- 
ports on suitable steel bearings a middle 
knife edge or fulcrum of an equal-armed 
beam D, Fig. 2. This beam supports, at 
an equal distance from the fulcrum on 
knife edges, a weight box C at one end, 
and a weigh hopper £ to carry the coal 
at the other end. In the weight box are 
standard United States test weights for 
the required quantity of coal to be weighed, 
and the coal is fed into the weigh hop- 
per. When both are empty the weight 
box and weigh hopper are equal in weight 
and balance each other on the 
armed beam. 


equal- 


The coal is fed into the scale 
from the overhead bunker, chute, elevator 
or other feeding device through the slop- 
A, Fig. 2, the size of 
this chute being arranged according to the 
size of the material to be handled. 
erally whatever size of material will pass 
from the bunker will pass through this 
chute without blocking. In this chute a 
consists of a 


proper 


ing-side feed chute 


Gen- 


feeder is arranged which 
reciprocating plate B, made on the same 
angle as the chute. This is operated by 
eccentrics, and the bottom end is carried 
by two sliding blocks, which work in slots 
in the casting of the chute. 
the weight of coal pressing on the feeder 


.By reason of 


through its peculiar action, no arching can 
take place, and as the angle of the feeder 
is quite steep, this continual shifting of 
the base of the coal insures a_ positive 
feed. 

This chute 
side of a drum gate F, 
vertical feed to or head of coal above the 
gate, and the outlet from the drum gate 
being greater in area than the inlet from 


the coal into the 


so that there is no 


delivers 


the steel chute, it follows that any piece 
of coal that enters the gate can pass out 
into the scale hopper. 

With this drum type of gate receiving 
its supply from the side, only a_ small 
quantity of coal is carried at any time on 
the floor of the drum, so that when the 
gate is closed there is not a heavy head of 
coal upon it, and there is but little fric- 
tion due to a head of coal upon the gate, 
so that the gate readily opens and allows 


the coal to pass into the weighing bucket. 
The action of the drum gate is a revolving 
one. At the beginning of the weighing it 
is wide open and a full feed of material 
enters the weighing bucket. When the 
weighing nears completion, the gate re- 
volves, cutting off the feed to a small 
flow, and when the hopper has received its 
required amount the gate completes the 
segment of the circle under the influence 


INTERESTING 


In the past the supply gate has been 
operated by means of a spring and the 
power exerted by the dead weights on the 
weight box at one end of the equal-armed 
beam has been cushioned in its descent by 
a spiral spring, and the release of the 
gate-controlling levers has allowed this 
spring to expand and open the gate. 
Owing to the limited service which all 
spiral springs give this has not been found 
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FIG. I. RICHARDSON 
of its own weight and finally cuts off the 
supply. 

Should a large piece of coal be in the 
act of falling from the chute to the hopper 
as the gate cuts off, it cannot prevent the 
gate from closing and is thrown to the 
back of the drum gate. 
trolled by means of a dead-center lock 
formed by the levers H and J. The dis- 
charge from the weigh hopper is also 
controlled by means of a toggle P on the 
same principle. 


The gate is con- 


IM PROVED 


AUTOMATIC COAL SCALE 

reliable and a weight is introduced in the 
Richardson scale in place of this spring 
in large scales, as shown in Fig. 1, which 
are used for heavy work. 

used for 


Suppose that such a scale is 


receiving coal and weighs, say, one ton 
at a discharge: one ton of weights are 
It would not 
be good practice to allow the full force 
of this ton of weights to exert its pres- 
sure on the working parts of the scale. 


Thus, it is necessary to subtract from the 


placed in the weight box. 
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FIG. 2. SHOWING DETAILS OF RICHARDSON SCALE 





given power furnished by the weights in 
the weight box sufficient weight to mini- 
mize the shock and the amount of this 
power is regulated by the weight of an 
operating weight. By making the operat- 
ing lever G, Fig. 2, of a large multiplica- 
tion, it is possible to use quite a small 
weight, which may be called the power 
weight, 2, on the extremity of this operat- 
ing lever G. Supposing the leverage to be 
6 to 1 and the weight at the end of this 
lever is 150 pounds, there would be a pres- 
sure on the gate of goo pounds, leaving 
1100 pounds free weight to descend out 
of the 2000 pounds in the weight box. 
Even the weight of 1100 pounds is suffi- 
cient to drop with a heavy jar if no air 
cushion were introduced, but by using a 
piston the blow is eliminated. The piston 
itself only exerts power according to 
its weight and is simply a cushion. 

When the scale hopper has discharged 
its lead, the weights in the box at the other 
end of the beam are free to return to 
their stops on the side frames, but for 
the fact that the pressure is taken up by 
a pendant from A to G connected to the 
gate, and the gate Iecking levers H and / 
being at a dead center the gate cannot 
open. The operating lever G is raised, 
thus raising the operating weight R. The 
air in the lower part of the piston passes 
through a small bypass pipe on the side 
to the upper end of the cylinder and thus 
the cushioning takes place. This piston 
now is at the top and remains so, because 
the gate-controlling levers 7 and J are in 
their locked position. Directly the locks 





are broken by the action of the trip mech- 
anism O on the lever N, with which they 








come in contact as the hopper door is 








closed, the weight is free to fall, working 
on the fulcrum formed by the pin of the 
FIG. 4. RICHARDSON AUTOMATIC LIQUID SCALE pendant at the end of A. The fall of the 
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weight is also cushioned in the same man- 
ner as its uprising, namely, the drawing 
of the air in passing from the top to the 
bottom. The bypass pipe is fitted with a 
regulating cock by which the retard can 
be regulated. The cylinder is made of 
high-grade solid-drawn brass tube, is fitted 
with oil cups and drain pipe, and the pis- 
ton rod is so fitted that no dirt can affect 
its work. The cylinder is incased in a 
casting which prevents damage by denting. 


The drum gate is mounted on roller 
bearings and fitted with oil cups. ATI the 
levers of the scale are of cast steel. The 


drum gate is formed by two steel disks, 
to which is bolted the sheet-iron gate plate 
which is lined with brass. This gate runs 
on roller bearings. The weigh hopper is 
lined with brass in order to prevent wet 
coal from sticking to the sides; also all 
the pins are of brass, as is the hopper door 
on which the coal rests in the hopper. The 
hopper door also operates on roller bear- 
ings. The reciprocating plate feeder B is 
so arranged as to be in action only at the 
time the gate is open and when the feed 
the 
This is due to a 


is taking place. Immediately gate 
closes the feed stops. 
connection between the gate spindle and a 
bell crank which engages and disengages 
the clutch. 

The weigh hopper is cut away, as shown 
in lig. 3, in the base to allow of a full 
closing in case a piece of coal should be 
between the body of the hopper and the 
door at the moment of the closing of the 
latter. By this arrangement the door can- 
not be held open through a piece of coal 
wedging between the body of the hopper 
and the door. <A flapper seals or closes 
the joint but at the time 
loosely. 

It is the that it 
will weigh both small and large coal, wet 
or dry, with equal facility by an auto- 
matic 


same hangs 


claimed for machine 


system. It also provides a con- 
tinuous registration of all the coal passing 
over it by means of the automatic counter 
S. The column of coal in the act of 
falling at the time of the final closing 
of the gate is provided for by the sliding 
adjustable weight 7 acting on the beam. 
A type of automatic liquid scale is 
shown in Figs. 4 and 5, the former being 
an exterior view and the latter a sectional 
view of one side. 
of a 


This machine consists 
which supports 
the equal-arm beam 4, Fig. 5. On 
end of this beam is hung the weighing 
tank or hopper B, in which the liquid 
is carried. 
the weight box C. 
United States standard weights are placed 
in the weight the 
power to actuate 


strong, iron frame 


one 


To the other end is suspended 
counterbalance or 
which furnish 
scah 


box, 
the 

The liquid enters the scale from the 
hopper tank 1), which is fed by the feed 
pipe shown and is controlled by the cir- 
cular bell-shaped valve EF. This valve is 
raised through the plunger G by the power 


of the weight in the box C and is con- 
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trolled by means of the levers K and L, 
which form a dead center. 

A full stream of liquid enters the weigh- 
ing tank until its weight in the hopper be- 
gins to offset the counterpoise, and in so 
doing releases the plunger G. As the valve 
is then partially closed, only a reduced 
flow of liquid enters the hopper until the 
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the being 


discharge 
conical valve H. 


controlled by th: 
This valve has a rubber 
seat and thus forms a joint against the 
wall of the tank at S. The liquid is de- 
livered into the funnel O connected with 
the outlet valve H, the weight of the liquid 
on this funnel having the effect of hold 
ing the valve open until all the liquid is 




















FIG. 3. 


balance is reached, this final flow. being 
enlarged or reduced by means of the screw 
J. When balanced, the beam trips the 
arm JI” and the valve completely closes. 
The lever L then engages with the lever 
N, breaking the lock formed by the dead 
center of the lever N and M, and the 
weight of the liquid opens the outlet valve 
and the contents of the tank discharges, 


SHOWING WEIGHING 


HOPPER 
drained from the weighing tank. Th: 
valve returns to position by means of th« 
weighted lever Jf when relieved of the 
weight of the liquid on Q. 

The final dripping of the liquid in descent 
between the inlet valve and weighing tank 
at the time of cutoff is compensated fo: 
by the weight T acting on the beam sup 


porting it. This scale is equipped with 
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mechanical counter, shown at R, which 
registers every weighing so that the total 
weight of liquid that has passed through 
the scale can be read at a glance. 

The machine is self-testing in accuracy, 
it being wholly unnecessary to draw off 
the liquid into an ordinary tank and weigh 
it in the usual way to check its weight. 
It can be built in sizes to suit any re- 
quirement. Both types of scale are manu- 
factured by the Richardson Scale Com- 
pany, 50 Park row, New York City. 





Case-Hardened Corrugated-Copper 
Gasket 





A case-hardened corrugated-copper gas- 
ket, manufactured by the Chapman En- 
gineering Company, 917 and 919 Land 
Title building, Philadelphia, Penn., is il- 
lustrated in Fig. 1. 

When in use the corrugations are not 








Discharge 
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supposed to mesh down in the flange and 
stay set, but simply flatten and retain their 
spring, which enables the gasket to con- 
tract and expand to meet the variations 
of temperature and pressure, which fea- 
ture would fit it for use with superheated 
steam and on high-pressure work. 

It is claimed for this gasket that this 
corrugation will spring or expand and 
contract in a flange 1/16 of an inch, and 
that it cannot blow out; also, that it 
closes the pores of the metal, and for that 
reason the gasket will neither set nor 
crack under pressure, nor corrode from 
electrolysis nor the presence of sulphuric 
acid, and it can be used over and over 
again. It is suitable for use with steam, 
water, air, oil, gas, tar, naphtha and 
gylcerin, and under. ordinary circum- 
stances, it is claimed, will last as long as 
the pipe. 

It is made the exact size and shape that 
is wanted, and is applied as shown in 
Figs. 2 and 3; Fig. 2 showing the gasket 
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FIG. 5. SHOWING DETAILS OF LIQUID SCALE 


635 


in position on the lower flange, while Fig. 
3 shows the position of the gasket inside 
the flange. This also indicates that the 

















FIG. I. CASE-HARDENED CORRUGATED-COPPER 
GASKET 




















FIG. 2. GASKET IN POSITION 

















FIG. 3. GASKET BETWEEN FLANGES 


gasket can be applied by removing only 
half of the bolts, which would be a fea- 
ture in case one were in a hurry to re- 
place a gasket. 
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Columbus Impeller Pump 





A field which impeller pumps have in- 
vaded to some extent recently is that of 
pumping the water used in condensers. 
As they are built vertically and are motor- 
driven, they occupy small floor space and 
can be placed in the most convenient loca- 
tion. 

The design consists of a properly shaped 
impeller, surrounded by a suitable shield 
and retarders and all bearings in the 
well are eliminated. The pump consists 
of a shaft extended down in the well, 
provided with impellers. Each impeller 
has an annulus cast integral with it, and 
surrounding this impeller and carried by 
three stationary bars is a steel -protecting 
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COLUMBUS IMPELLER PUMP 


shield. Below each impeller three re- 
tarder blades are provided, which are se- 
cured to the stationary bars. Each 1o- 
foot section has three impelers, three 
sets of retarders and three stationary bars, 
which form what is termed a “cage sec- 
tion.” Any number up to twenty sections, 
or 200 feet in length, can be coupled to- 
gether, thus enabling the pump to op- 
erate to a depth of 200 feet. The pumps 
are designed to be driven either by belt 
or motor. : 

This type of pump requires no pit, and 
has no wearing parts located below the 
surface. It is especially adapted for slow- 
producing wells, which by its use may 
have their capacities greatly increased by 
extending the pump deep enough to lift 
the column of water of the vein, thereby 
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permitting a greater and more rapid in- 
flow. This pump is manufactured by the 
Roth Manufacturing Company, Indian- 
apolis, Ind. 





Improvement in the Lagonda Auto- 
matic Cutoff Valve 


The Lagonda Manufacturing Company, 
Springfield, O., recently made improve- 
ments in its automatic cutoff valve, as 
shown in Figs. 1 and 2. 

In Fig. 1 it will be seen that instead of 

















FIG. I. SHOWING INTERIOR IMPROVEMENTS 
IN LAGONDA AUTOMATIC CUTOFF VALVE 

















FIG, 2. DASHPOT ARRANGEMENT 
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a friction joint between the valve stem 
and lever connecting with the weight arm, 
an arrangement of links has been incor- 
porated, thus reducing the liability of 
sticking. The design of the double-disk 
valve has also been changed, the only 
guide used being that of the stem _ be- 
tween the upper and lower disks. 

In Fig. 2 is shown the arrangement of 
the dashpot on the outside of the valve 
body, to prevent chattering by the closing 
of the valve too quickly, or when a sud- 
den overload occurs. 





A 40-Ton Triplex Chain Block 





The 4o-ton Triplex chain block illus- 
trated herewith has been developed to 
meet the demands of engineers for a hand 
hoist to handle heavy loads where the in- 


















































FORTY-TON TRIPLEX CHAIN BLOCK 


stallation of an electric crane or powerful 
steam hoist is not used. 

It is composed of two 20-ton units, with 
equalizing bars at the top and bottom. 
This provides for single-point suspension 
and a single point for attachment of load. 
The equalizing bars are made of two 
channels placed back to back with sep- 
arators. Provision is made for the swivel- 
ing of each unit at the top and bottom. 
The points of attachment enable the user 
easily to put the hoist in place wherever 
used, and also afford a convenient point 
for the attachment of the load. 

The hand chains are arranged to per- 
mit from two to eight men to work ef- 
fectively. Where the load is larger than 
40 tons it is generally of sufficient size 
to permit two of these hoists to be worked 
together, giving a eapacity of 80 tons. This 
hoist is manufactured by the Yale & 
Towne Manufacturing Company, 9 Mur- 
ray street, New York City. 
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FIG, I. 
A VERTICAL 


Rotrex High Vacuum Air Pump 





The steadily increasing demand for 
higher economy of steam prime movers 
which has been accompanying the develop- 
ment and application of steam 
during the past few years made 
taneous advance in the design of con- 
apparatus necessary. Guided by 
such considerations, the C. H. Wheeler 
Manufacturing Company, Lehigh avenue 
and Eighteenth street, Philadelphia, has de- 
veloped a new type of rotary-air pump em- 
bodying the essential features of a high- 
air pump occupying a compara- 
tively small space, with the advantage of 
being adapted for direct-connection to an- 
other auxiliary. 

Fig. 1 illustrates one of the standard 
arrangements, consisting of a vertical 
steam engine direct-connected to a Rotrex 
air pump on one side and a centrifugal 
circulating pump on the other. By this 
arrangement, one engine drives both 
Pumps, the speed of the combined outfit 
being from 180 to 250 revolutions per min- 
ute, according to the size of the unit. This 
eliminates the additional steam cylinders 
ordinarily used to drive the air pump. 
Fig. 2 shows the application of the Rotrex 
Ptuuip to a condenser. 


turbines 
a simul- 


densing 


vacuum 


The construction of the Rotrex pump 
IS shown in Fig. 3. It consists of a light- 
Weight cylindrical casing, one rotor ec- 
centrically mounted on a_ heavy steel 
shaft itried in outboard ring-oiled bear- 
Ings, independent of the stuffing boxes. 
Divi between the suction and dis- 
charge in the pump cylinder is made by 
means of a radius cam, which is carried 
in ir 


endent bearings and operated by 


ROTREX AIR PUMP AND CENTRIFUGAL 
STEAM 


PUMP DIRECT-CONNECTED TO 
ENGINE 


means of a lever and crank from the rotor 
shaft the outside of the pump. By 
this arrangement internal contact is elimi- 


on 
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clearance from the rotor. The clearances, 
by an ingenious arrangement of ports, are 
thoroughly water-sealed at all times, ie, 
the pump on water-sealed clear- 
ances to produce the high vacuum ob- 
tained, and not surface contact nor sliding 
fits. The other notable feature of this 
pump is a special arrangement of metallic 
discharge valves, no suction valves being 


relies 


used, thus practically eliminating expen- 
sive upkeep. 

The pump is being made in capacities 
from 50 to 5000 horsepower in one unit; 
beyond that size multiple units are used, 
an independent air-pump engine having 
one Rotrex pump direct-connected to each 
end of its crank shaft. 





Automatic Tank Switch 


This device is automatically 
to maintain the water level between de- 


sired limits in open-tank or sump systems. 


designed 


The construction permits the switch to be 
placed on top of the tank or sump cover, 
and allows any desired variation in water 
levels to be carried without relocating the 
When the switch is 
placed on top of the tank, there is no 
necessity for boring a hole in the side 


electrical apparatus. 


of the tank, and there is no danger of the 














FIG, 3. 
nated; the rotor operating with a close 
clearance from the bore of the pump cyl- 
inder and the cam maintaining a close 


SHOWING CONSTRUCTION OF THE ROTREX 


PUMP 


switch flooding and becoming short-cir- 
cuited. 
The operation of the switch in starting 

















FIG. 2. APPLICATION OF ROTREX PUMP TO A CONDENSER 
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and stopping the motor is dependent upon 
the movement of a falling hammer, the 
movement of which in turn is governed 
by a suspended copper float, nearly 
gounterbalanced by a cast-iron ball. 
Referring to Fig. 1, showing the in- 
terior mechanism as arranged for tank 
service, the small wooden balls A B on 
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hammer then falls to the other side of the 
pulley shaft by gravity, and in so doing 
the lug L strikes a projection on the 
switch and disengages the knife switch, 
thus stopping the motor and pump. 

As the switch movement is quick, there 
is no chance for arcing, and as the ham- 
mer remains in contact with the switch 
arm, there is no rebound. The hammer 
holds the switch arm in this position until 
the falling of the water level brings the 
other wooden ball B into contact with 
the hammer lug, which reverses the ham- 
mer, throws the knife switch into con- 
tact and starts the pump again. The 
wheel acts merely as a carrier for the 
copper chain, and plays no other part in 
the operation of the switch. 
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the flap falls to a position at rest o. 
the bottom of the body and can readily 
be seen in that position. 

An electrical contact is furnished wi:) 
the device, if desired. When connectcd 
to a battery or the source of power, and 
the flap falls to a position at rest when 
liquid is not flowing, a circuit is closed, 
lighting a lamp or operating a_ buzzer, 
It is claimed that the flow of liquid is 
in no way impeded by the use of the in- 
dicator. 

This indicator is found useful where a 
battery of boilers are fed from the main 
feed line, if an indicator is inserted in 
the branch of each boiler to show at a 
glance whether the feed water is flowing 
into the boiler, serving as a check on the 











When arranged for draining suamps, the water gage. [t can also be connected in 
copper float and iron ball are reversed the discharge line of pumps in the gas 1 
as shown in the exterior view, Fig. 2. intake of gas engines, to indicate the 
This reverses the switch action to start pulsation of the gas, or connected to a 
the pump when the water level becomes water-jacket discharge pipe to show ( 
too high. It is said that dampness does_ whether the cooling water is flowing or ; 
not affect the working qualities of the not. It is also suitable for connecting § 
switch. The device is made by the Wat- into the water jacket of air compressors, é 
son-Stillman Company, 50 Church street, in the discharge from both the low- and I 
New York City. ~ high-pressure cylinders, and in fact, ( 
wherever it is desired to know whether 1 
the flow of water ts being maintained or s 
A Flow Indicator — ; 
FIG. I. INTERIOR MECHANISM An instrument for inserting in pipe Personal i 
lines to indicate at a glance what flow —— a 
of water is taking place is known as the A. Bement, of Chicago, has been ap- d 
flow indicator, handled in this country by pointed, by Governor Deneen, delegate to 0 
A. W. Lilienthal, 25 Broad street, New represent the State of Illinois at the 
York City. The illustration shows its American Mining Congress at Goldfield, d 
design and indicates its method of opera- Ney. g 
tion. ‘ fi 
The device is made of brass and is . Dickerson G. Baker, formerly consult- te 
comprised of a body with an inlet and ™8 ¢ngimeer for Samuel M. Green, Inc, te 
‘| outlet for pipe connections. In the valve has been appointed works manager of the n 
‘| body, and facing an aperture in the side, Blake & Knowles Steam Pump Works, s 
is a pivot ring carrying an indicator or East Cambridge, Mass. st 
flap. The pivot ring can be moved to Louis L. Johnson, formerly with the k 
Westinghouse Machine Company, has 
been appointed gas engineer of the clec- vi 
trical department of the Southern Pacific re 
Company, San Francisco, Cal. gi 
William T. Donnelly has been appointed : 
official representative of the Manufac- . 
turers’ Association of Brooklyn on the = 
inspection trip to the Adirondacks, under vw 
the auspices of the State Water Supply " 
Commission. This trip is being made to = 
inspect the available water supply, with ” 
regard to power, storage and flood con- ne 
ditions. ee 
b ry 
, ta 
FIG. 2. ARRANGEMENT FOR DRAINING SUMPS FLOW INDICATOR The Pratt Institute, of Brooklyn, N. Y. an 
has instituted day and evening courses " & 
the chain are adjustable and their posi- any position, allowing the device to be machine construction and toolmaking. No : an 
tion determines the variation of water operated in either a horizontal, vertical entrance examinations will be required. ti 
level between operations of the pump. or angular position. A ring nut holds’ Certificates are given to those who com- tri 
The switch is shown in the position oc- a glass disk in position in the aperture, plete a course with high standing. For © tr 
thus allowing a clear sight of the flap further information call at the office " & “f 


cupied when the pump is in operation. 
As the float rises, the ball 4 comes into 
contact with the projection P, on the ham- _ its 
mer, and carries it past the center. The arrow. 


Ryerson street, or send a postal card to : 

acai ; ~ 4 ; oe , 
Arthur L. Williston, director of School & & F 
Science and Technology, Pratt Inst:‘ute. 


from quite a distance, the flap having on 
edge a red face with a_ black 


ned 


When , liquid is not flowing, 


= 
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or 
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Book Review 





StEAM PoweR PLANT Pipinc Systems: 
THEIR DesicN, INSTALLATION AND 
MAINTENANCE. By William L. Morris. 
Published by McGraw-Hill Book 
Company, New York. Cloth; 490 
pages, 644x9% inches; 389 illustra- 
tions. Price, $5. 

Of the many practical books treating 
of the design and operation of steam- 
power plants few, if any, devote more 
than a few pages, or a chapter or two at 
most, to the design of piping systems. 
In this book the author treats only such 
parts of the power-plant system as relate 
directly to the piping. The book is divided 
into 31 chapters. 

In the introduction the author favors 
the practice of letting piping contracts 
based on nothing more substantial than 
piping diagrams, and condemns the per- 
centage system of contracting for such 
work. Chapter II deals with piping dia- 
grams, a form of drawing which should 
especially appeal to the operating engi- 
neer taking charge of a _ new station. 
Chapters III to VIII, inclusive, are de- 
voted to a detailed description of the 
several different piping systems in use 
throughout the modern power plant. The 
illustrations are in diagram form, show- 
ing each complete system and apparatus 
in one view. All auxiliary apparatus in 
any way pertaining to the system are 
described and their general design and 
operation discussed. 

Under Oiling Systems, the author con- 
demns the sight feed as wasteful and for 
greater economy suggests the use of 
forced-feed lubricators directly connected 
to the moving mechanism of the machine 
to be lubricated. Throughout the book 
no mention is made of vertical-turbine 
step-bearing oiling systems, which de- 
serve a place in an uptodate work of this 
kind. 

Chapter X, containing 59 pages, is de- 
voted to live-steam details, showing cor- 
rect and incorrect methods of piping en- 
gines, boilers, auxiliaries, etc., to and 
from the main header. Expansion, con- 
traction, vibration and water hammer are 
considered and provided for. In this re- 
spect the author condemns the “far pro- 
jecting bend” as a badly vibrating de- 
tail. Twelve pages of this chapter are 
devoted to Engine and Pump Governors, 
and Pressure Regulators, several types 
of which are illustrated and described. 
Two economical methods of governing 
fan and stoker engines are also described 
and illustrated. 

Ten pages are given to Water Columns 
and Steam Gages and their pipe connec- 
tions. A novel high- and low-water elec- 
tric-alarm column is described and illus- 
traicd, having a lamp at each boiler, a 
“be!l alarm” in the boiler room, and a 
“buzzer” in the chief engineer’s office. 
Four pages are devoted to safety valves 
an safety-valve connections, and the 
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chapter closes with a brief discussion of 
superheaters, superheated steam and live- 


steam branches to steam turbines. No 
attempt has been made to show detail 
in pipe connections, steam joints and 
other such details, and no mention is 
made of the new system of welded 
headers. 


Chapter XI treats of vacuum exhaust- 
piping details. The required 
mains are treated, together with the ef- 
fects of “High Vacuum” on operating 
and fuel economy. The loss of one inch, 
from 28 to 27 inches, of vacuum on a 
steam turbine, the author states, will in- 
crease the steam consumption about 6 
per cent., whereas this same ona 
compound engine causes an increase in 
the steam consumption of less than one 
per cent. Vacuum traps, for draining 
vacuum-exhaust lines, are condemned as 
troublesome devices. Three pages are 
devoted to the economical disposal of ex- 
haust steam from auxiliaries. 

Chapter XII treats of atmospheric ex- 
haust-piping details, connections to and 
from feed-water heaters, etc. A 
less, cushioned back-pressure valve is 
described and the chapter with 
seven pages devoted to exhaust-steam 
heating sy.tems. 

Chapter XIII 


sizes of 


loss 


noise- 


closes 


treats on boiler feed- 
water-piping systems, feed mains and 
branches. An ideal system for securing 
a uniform flow of feed water to all boil- 
ers is described and illustrated, along 
with a simple arrangement for double 
feeding. Four pages are given to a dis- 
cussion of automatic feed-water regu- 
lators, controllers and relief valves. A 
thermostat controller is described, so de- 
signed that if the boiler should become 
cold, or the diaphragm in the feed valve 
break, the feed valve will immediately as- 
sume the open position, flooding the boil- 
er. The general arrangement of feed- 
water branches to and from _ boilers, 
economizers, feed-water heaters, purifiers, 
injectors, meters, etc., are discussed and 
treated and the chapter closes with a 
brief description of boiler feed-water 
branches to hot-water plumbing fixtures. 

Chapters XV to XVII, inclusive, treat 
of feed- and fire-pump suctions, heater 
water-supply piping and low-pressure 
water-supply systems. Considerable space 
is devoted to underground piping, suc- 
tion wells, intake and overflow tunnels, 
screen and filter wells, etc. The effect of 
water hammer in suction pipes is dis- 
cussed and provided for. Under the 
heading “Low-pressure Water from 
Economizers to Heating System” is given 
a description of a hot-water heating sys- 
tem with an economizer arranged for op- 
eration at low pressure. A pump serves 
to keep the economizer under pressure 
discharging hot water either to the boil- 
er-feed pump, or to a circulating pump 
which circulates it through the heating 
system, returning it again to the econo- 
mizers. 
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XVIII treats of condenser 
cooling-water piping systems and details. 
The general arrangement of condensing 
apparatus, suction wells, intake tunnels, 
waterways, hotwells, screen wells, etc., is 
considered and each treated and _illus- 
trated in detail. Several diagrams are 
given showing the complete condensing 
system and connections. Eight pages of 
this chapter are devoted to condenser- 
water cooling towers and their pipe con- 
nections, 

Chapter XIX treats of condensation, 
air and vacuum lines, wet- and dry-vac- 
uum pumps, etc. Chapters XX, XXI and 
XXII are devoted to city water, artesian 
wells and well 


Chapter 


water, and _ fire-service 
piping systems. Chapter XXIII is de- 
voted to water-treatment apparatus and 
piping systems. Chapter XXIV treats of 
high-pressure water-piping systems for 
hydraulic lifts, etc. Chapter 
XXV treats of compressed air and air- 
piping details. Chapter XXVI is devoted 
to steam drips, and drip-piping systems, 
separators, steam traps, etc. The gravity 
return, automatic pump and receiver re- 
turn, elevated-tank return, and steam- 
loop return systems, for returning drips 
to boilers, are described and illustrated in 
diagram form. 

Chapter XXVII is devoted to oil-piping 
details, pipe joints, drip pots, atomizers, 
vaporizers, oil cups, filters, purifiers and 
oil-storage systems and kindred subjects. 
Chapter XXVIII treats of blowoff piping 
and details. The first two pages are de- 
voted to blowoff. basins and pipe trenches. 
The remaining pages of the chapter are 
devoted to boiler and economizer blowoff 
connections and blowoff tanks. 

The concluding chapters of the book 
deal with grease sewers, tile sewers, roof 
and _ floor-drain economizer 
cleanout drains, etc., and sundry gage- 


elevators, 


connections, 


piping details. 

The book well written 
and thoroughly illustrated and indexed 
throughout and deserves a place in the 
library of all discerning engineers, de- 
signers, draftsmen, steamfitters, architects 
and, in fact, all those having to do in any 
way with power-plant piping of any de- 
scription. The author field 
of pipe work in a commendable manner. 

There are several typographical errors 
in the book, such as the following: On 
page 86, fifth line, the words “as killed 
operator” should be a_ skilled operator. 
On page 133, twenty-seventh line, “A 
4-15 Fig. 103” should be Fig. 103 (A 15-2). 


as a whole is 


covers. the 


On page 157, twentieth line, “Fig. 132 
(A 31-2)” should read: Fig. 133 (A 
32-1). On page 159, seventh line, “Fig. 


133 (A 32-1)” should read: Fig. 132 
(A 31-2). On page 285, “Fig. 237 (H 
21-1)” should read: Fig. 237 (H 12-1). 





The annual meeting of the American 
Society of Mechanical Engineers will be 
held in New York December 7-10. No 
details of program are yet available. 
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Society Notes 


Brooklyn Council No. 8, Universal 
Craftsmen, Council of Engineers, of 
Brooklyn, N. Y., will hold an entertain- 
ment and reception November 6, to which 
the ladies are invited. The committee 
promises a good night’s fun. 

The twenty-fifth annual entertainment 
and smoker of James Watts Association 
No. 7, N. A. S. E., of New York, will 
be held in the new meeting rooms, 307 
West Fifty-fourth street, Saturday even- 
ing, October 30. A “merrie” evening is 
guaranteed. 

Robert Fulton Association, Illinois No. 
28, N. A. S. E,, of Chicago, opened its 
winter educational work Saturday even- 
ing, October 2, with a lecture on “The 
History of Science,” by Joseph W. Hays. 
The lecture was interesting and the at- 
tendance large. 

The Modern Science Club, of Brooklyn, 
N. Y., held a smoker Tuesday even- 
ing, September 28. The handsome club 
rooms at 125 South Elliot place were 
filled with members and friends. The 
“Bunch” entertained, and it was a most 
enjoyable occasion. Refreshments were 
served. 

The fifth annual entertainment and re- 
ception of the combined councils of the 
Universal Craftsmen Council of Engi- 
neers, of New York and vicinity, will take 
place at Terrace Garden, New York City, 
Saturday evening, October 23. The com- 
mittee has prepared an excellent vaude- 
ville program and a most enjoyable night 
is anticipated. 





The College of Engineering of the Uni- 
versity of Illinois began work for a new 
school year on Wednesday, September 23, 
with 1056 students enrolled. The courses 
which will be‘ offered by the new depart- 
ment of mining engineering will be an- 
nounced in the next two months and will 
become effective at the beginning of the 
second semester of February 7, 1910. 





Business Items 





The Murray-Corliss engine operating at the 
Alaska-Yukon-Paci®e  expositicn has been 
awarded a gold medal. 

The General Electric Company has_ re- 
ceived grand prizes at the Alaska-Yukon-Pa- 
cifie exposition in each class of electrical ap- 
paratus in which an exhibit was made by the 
company. reneral Electric turbines were 
also entered in the Government exhibit in 
which no awards were made. 

Cc. A Poe, well known in steam-practice 
circles in Pittsburg and adjacent territory, has 
disposed of his interests in that city and accepted 
a position with the Wright Manufacturing and 
Austin Separator companies, of Detroit, Mich., 
in charge of the mechanical department, suc- 
ceeding H. H. Humphrey, deceased. 

The Lakeside Forge and Wrench Company 
has acquired the plant of the Springfield Drop 
Forge Company, of Springfield, Mass., and began 
operations, with a full force of men, September 
27. Eugene Childs, formerly with the Trimont 
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Manufacturing Company, of Roxbury, Mass., 
is president and general manager of the company. 


The Electro-Mechanical Engineering Bureau, 
of Chicago, has removed to 607-610 Manhattan 
building, 315 Dearborn street, increase of busi- 
ness making more commodious quarters desirable. 
The company is also enlarging its laboratory 
facilities and is better prepared than ever to meet 
demands along chemical, electrical and mechan- 
ical lines. 

The B. F. Sturtevant Company, Hyde 
Park, Mass., has ready for distribution a new 
general catalog, No. 165, showing its com- 
plete line of fans, blowers, dust-collecting 
and conveying systems, fuel economizers, en- 
gines, motors, turbines, ete. Principal di- 
mensions and other useful information are 
given. Purchasing agents, engineers, superin- 
tendents, or anyone interested will be sup- 
plied on request. 

Edward C. Brown, manager for the Dear- 
born Drug and Chemical Works in the 
Ilawaiian islands and the orient, has been 
elected president of the Commercial Club of 
Honolulu. This club is similar to the cham- 
ber of commerce and association of commerce 
organizations in the large cities of the States. 
This is an honor highly esteemed. Mr. and 
Mrs. Brown recently made a trip in the in- 
terests of the Dearborn company to the 
orient, spending several months in China, 
Japan, Korea and the Philippines. 





New Equipment 

The Winona (Mich.) Copper Mine is figur- 
ing on installing a steam turbine. 

The Detroit, 
Mich., plant. 

The Detroit United Railway Company,, De- 
troit, Mich., has prepared plans for a new 
substation. 


Automobile 
erect a new 


Ford 
will 


Company, 
power 


The Louisville (Ky.) 
building an addition to 
cost about $70,000. 

The Winona (Minn.) Railway and Light 
Company contemplate the purchase of boilers 
and coal-handling equipment. 


Railway Company is 
its power plant to 


The power plant of the municipal electric 
light and water-works system at Crowley, La., 
was destroyed by fire. Loss, about $15,000. 





Help Wanted 


Advertisements under this 
serted for 25 cents per line. 
make a line. 

WANTED—Good mechanical designers and 
detail draftsmen for machinery manufacturer 
located in Wisconsin. Box 98, Pownr. 

WANTED—Thoroughly competent 
specialty salesman; one that 
grade goods. Address ‘“M. M. Co.,’” Power. 

AN ENGINEER in each town to sell the 
best rocking grate for steam boilers. Write 
Martin Grate Co., 281 Dearborn St., Chicago. 

AGENTS WANTED to sell Burgmann cele- 
brated engine packings in territories not yet 
covered. See our advertisement on page 86. 

WANTED—A_ good all-round mechanic; 
one who has had experience with hoists, 
boilers, fans, engines, coal chutes and screens, 
motors, electric mining machinery and gen- 
erators; permanent job for right man, but 
must prove ability first: job open October 15, 
1909, salary $125 at start: if right man for 
place, salary increases to $150; married man 
preferred to live at coal mine in southern 
Wyoming. Box 42, Power. 


Situations Wanted 
Advertisements 


under this 
serted for 25 cents per line, 
make a line, 

YOUNG TECHNICAL graduate mechanical 
engineer; two years’ general experience, now 
wishes permanent employment. Box 41, PowER. 

EXPORT—Constructing and commercial en- 
gineer, with long domestic and foreign ex- 
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head are in- 
About six words 


October 12, 1909. 


perience, including exporting, selling an 
constructing of complete hydro-electric plants 
steam engines and Diesel oil engines fo 
agents of Westinghouse Electric and Manu 
facturing Company, desires suitable position 
preferably as buyer or office manager wit! 
exporting firm; 8 years’ practical work i 
Latin-American countries; proficient in Eng 
lish, German and Spanish and all _ offic 
routine; excellent references. Box 29, POWER. 


Miscellaneous 


head are ii 
About six word! 


Advertisements under this 
serted for 25 cents per line. 
make a line. 

PATENTS secured. C. L. Parker, Solicitor 
of Patents, 4 McGill Bldg., Washington, D. ©. 

WANTED—Mechanical graduates in ever) 
State, with some capital, to represent a suc 
cessful mechanical process. Write, V. Mac 
kay, 62 Clarendon St., Boston, Mass. 

NEED the part-time services of draftsmen 
and designers? Years of experience on steam 
and power pumps, gasolene engines, hoists, 
ete., at your command at reasonable prices. 

S. Engr. Co., Elgin, Ill 

ANY FIRM or engineer in charge of a 
steam plant that is troubled with scale in the 
boilers can get absolutely free, the best indi- 
eator and reducing wheel made, with velvet- 
lined mahogany case. For particulars, ad- 
dress Great Lakes Chemical Works, Manito- 
woc, Wis. 

AUTOMOBILE auxiliaries pay large pro 
fits; we have something every owner should 
have; liberal commission; any serious-minded 
energetic man who would look after our in- 
terests can add considerable to his income. Hy- 
drauliec Oil Storage Company, 602 Penobscot 
Bldg., Detroit, Michigan. 


For Sale 


Advertisements under this 
serted for 25 cents per line. 
make a line. 

FOR SALE—One 400-h.p. Hoppes feed water 
heater, cast iron type: used one month. Chas, 
S. Lewis & Co., Granite Bldg., St. Louis, Mo. 

FOR SALE—20x48 Wheelock engine and 
two 72”x18’ high pressure tubular boilers in 
good condition cheap. Address “Engineer.” 
Box 2, Station A, Cincinnati, Ohio. 

FOR SALE—500-horsepower tandem com- 
pound Fleming single valve, automatic; also 
two small engines, cheap for cash. Scott 
Manufacturing Co., 1801 Third National Bank 
Bldg., St. Louis, Mo. 

FOR SALE—250-horsepower Lane & Bod- 
ley Corliss engine, 18x42 cylinder; engine too 
small for our work and will be replaced soon 
with one of greater power. Wm. A. Coombs 
Milling Co., Coldwater, Mich. 

FOR SALE—One_ 75-horsepower engine, 
slide valve, Nordberg cutoff, in perfect order; 
three rope drives complete, A. & F. Brown 
make; one open heater, 75 horsepower; one 
oil separator. All above replaced by larger 
power plant. Est. S. H. Condict, 26 Law- 
rence St., Newark, N. J. 

FOR SALE-—One 15-H.P. Nash gas engine, 
direct connected to 12%-kilowatt Bullock 
direct-current generator, 115 volts; excellent 
condition. One 15-kilowatt General Electric 
direct-current generator, 125 volts, 1200 revo- 
lutions per minute. This machine in excelleat 
condition. Gould storage battery consisting 
of 56 cells, partially new and recently over- 
hauled. Formerly operated in conjunction 
with gas engine generator set. Address “B,” 
Box 40, PowEr. 

FOR SALE—12-inch Morris belt-driven cen- 
trifugal sand-dredging pump complete with 
21x42-inch friction pulley with open elbow 
and flap valve. One Dobbie belt-driven hoist- 
ing engine with single drum and _ double- 
winch head swinging gear. One 6x6-inch In- 
gersoll & Sergeant belt-driven air compressor 
with 100 gallons pressure tank with lever 
safety valve. One Dobbie friction clutch 
with 21x26-inch pulley. One Dobbie friction 
clutch with 21x42-inch pulley. Two 6-ply, 20- 
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inch endless rubber belts, 70 feet long. ‘Two 
Morris belt-driven. 3-stage centrifugal pump. 


1%-inch suction, 1-inch discharge ; 80 feet 12- 
inch wrought-iron pipe. Two 12-foot lengths, 
12-inch rubber suction hose. One 36x6-foot up 
right James Beggs & Co. steam boiler. (ne 
6x8-inch double Lidgerwood single-drum hoist 
ing engine with winch head. One 36-inch by 
6-foot Wickes Bros. pressure tank. One 36x 
36x36-inch open water tank. One Pobbie 
mast and boom socket 12-inch. One pair 12 
inches long bend socket elbow, flanged. (ne 
Dobbie swinging boom derrick. 8x10-inch tim- 
ber with 10 by 12-inch by 30-foot mast and 
50-foot boom. One Dobbie swinging )om 
derrick, 8x10-inch timber, with 10 by 12 inch 
by 30-foot mast, 36-foot boom. Anply to Walter 
Schulze, 1170 Broadway, New York Ci 
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Power House of the Rock Island R. R. Shops 


Alternating-current “Turbine Plant That Is Featured by Water Supply, 
Simple Coal and Ash Handling Facilities and Electrical Distribution 





BY 


An interesting example of the progress 
made in the design of power plants in 
connection with railroad-repair shops, is 
to be found in the power house of the 
new locomotive- and car-repair shops of 
the St. Louis & San Francisco Company, 
at Springfield, Mo. These shops were 
completed in June of the present year and 
have a normal capacity of 35 to 40 loco- 
motives and about 35 coaches per month. 
The shops comprise the following main 
buildings: locomotive, machine and erect- 
ing shop, boiler and tank shop, black- 


OSBORN 


available for further extension whenever 


it becomes necessary. 


Tue BvuILpING 

The exterior design of the power-plant 
building conforms to the general de- 
sign of the shop architecture, and though 
simple, it has a_ pleasing appearance 
thoroughly in keeping with its purpose. 
The building is a_ self-supporting steel 
structure, with brick walls erected on con- 
crete foundations. It is absolutely fire- 


proof, the only inflammable material used 


MONNET T 


turbine room the floor is finished with a 
mixture of lampblack and cement, which 
gives a neat appearance and does away 
with the dust common to concrete floors. 
This feature illustrates the careful thought 
which has been given to even the small 
The finish of the tur- 
bine room is enhanced by a 6-foot white 
enameled-brick wainscot extending around 
the four sides of the room. The cement 
floor is carried up on the sides to a hight 
of g inches in a graceful curve of 12-inch 
radius, This 


details of design. 


meeting the wainscoting. 


























FIG. I. 
smith shop, coach-repair shop, coach paint 
Shop, storehouse and office buildings. 


| : 
buil 


zht, heat, water and power for these 
ings are furnished by a power plant 


conveniently located on the shop site and 
hot ed in a separate building. In addi- 
tion to supplying the new shops the power 
plar also furnishes power to the old 
Fri ‘0 shops located about two miles 
distent. At present the plant has a ca- 
pac of about 2000 hersepower in boil- 
er it the building is designed to house 
320) horsepower, and ground space is 


ROCK ISLAND SHOPS WITH 


being in the window and door construc 
tion. In ground plan the power house is 
118 feet wide and 145 feet long, being 
divided into three rooms by two 17-inch 
fire walls. 

The turbine and boiler rooms are on 
the same level, about 4 feet above grade, 
and each is provided with a 10-foot base- 
ment communicating with the pump room 
through a series of arched openings. The 
floors are all concrete, the basement floor 
being laid on a well-tamped cinder fill, and 
the upper floors on steel beams, In the 





POWER PLANT IN FOREGROUND 


construction gives a neat effect and one 
easy to keep clean. The roof over all 
three rooms is of concrete 2 inches thick 
covered with a five-ply tar and gravel 
roofing and reinforced with a new ma- 
terial known as “Hy-Rib.” 

In the design of the building special 
care was taken to have ample light and 
ventilation. To this end a monitor was 
put over the pump room, provided with 
center-pivoted windows operated by a 
gang-throw device. In addition to these 
windows circular windows open into the 
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turbine and boiler rooms, with a view 
toward further increasing the light and 
ventilation in the three rooms. Over the 
center of both boiler and turbine rooms 
four Burt glass-top ventilators are in 
place, those over the turbine room being 
18 inches, and those in the boiler room 
24 inches in diameter. Repairs and the 
handling of heavy parts in the turbine 
room are facilitated by the installation of 
a 15-ton hand-power Whiting crane. 


HANDLING CoAL AND ASH 
The design of the coal- and ash-handling 
apparatus of this plant is such that one 
man can handle both coal and ashes, and 
at a low expense. The equipment com- 
prises a system of narrow-gage tracks and 


turntables, electric elevator, and manuaily 


operated bottom-dump coal and ash cars. 
Provision is also made for a coal crusher 
if found necessary. There is practically 
nothing about the equipment to deteriorate, 
as all storage pockets are of reinforced 
concrete. In handling coal and ash all 
operations are assisted by gravity with the 
exception of the electric elevator used in 
hoisting to the overhead bunkers. 

Referring to the cross-sectional drawing 
of the power house, Fig. 2, the main fea- 
tures of the coal-handling system will be 
apparent. The storage capacity for coal 
in the main outside bunkers is 350 tons. 
Coal may be unloaded into these bunkers 
directly from bottom- or side-dump stand- 
ard coal cars, or may be unloaded from 
gondola cars, either directly by hand or 
by means of a clam-shell bucket and loco- 
motive crane on an adjacent track. There 
are also provided beneath the main bunkers 
emergency coal pockets in which can be 
additional 400 tons of coal 
which can be handled almost as_ eco- 
nomically to the boilers as from the regu- 
lar storage compartment. This coal must, 
however, be unloaded by hand from gon- 
dola through covenient steel coal 
It is not intended to use the lower 
pockets regularly for coal storage, and the 
space is therefore available for the storage 
of miscellaneous materials such as are 
used about the plant. 

Coal, after being unloaded’ into the 
regular hopper, is spouted into small push 
cars in the basement, either direct or 
through a crusher as necessary. The car 
is then run on a down grade to the ele- 
vator, which raises it to the cupola above, 
where by means of a turntable it can be 
switched over any part of the coal bunk- 
ers., If it is desired to take coal from the 
side storage bunkers, the coal is delivered 
into the small cars through gates con- 
veniently placed, as shown in Fig. 5. In 
removing coal from the emergency storage 
under the elevated track it is necessary to 
load the small cars by hand. 

Storage capacity in the overhead bunk- 
rs is 320 tons, from which point coal 
lows by gravity directly to the stokers. 
These overhead bunkers are of the new 
‘uspension type, patented by the Brown 


stored an 


cars 


doors. 
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Hoisting Machinery Company. The ma- 
terial, which is of steel and concrete, 
hangs from the supports in the shape of 
a parabola, thus placing the weight so 
as to throw practically all the steel in 
tension, and in this way take advantage 
of its maximum strength. Furthermore 
the shape of the bunker is advantageous 
from the standpoint of discharging all 
the contents through the outlets by gravity: 
That is, there can be no pockets formed to 
retard its downward movement. 

Ashes fall into a closed ashpit in the 
usual manner, from which they are raked 
into cars and elevated to the ash hopper 
in the same way that the coal is handled. 
The overhead ash bunker has a capacity 
of a carload of ashes, which can be dis- 
charged by gravity directly into a car on 
the coal-storage track below. The small 
coal and ash cars each have a capacity of 
one ton. 

One noteworthy feature of the coal- 


FIG. 3. 


BOILER ROOM 


handling arrangements is the complete 
isolation of the overhead bunkers” by 
means of partitions. This excludes all dust 
from the boiler room and makes it pos- 
sible to keep the latter as neat and clean 
as any other part of the plant. 


Tue Borter PLANT 

In this department the equipment con- 
five Babcock & Wilcox water- 
tube boilers, rated at 400 horsepower each, 
and provided with 
same make. These boilers operate under 


a normal working steam pressure of 150 


sists of 


superheaters of the 


pounds per square inch, and a tempera- 
ture corresponding to 100 degrees Fahren- 
heit of superheat. They are equipped with 
Green traveling link grates, operating 
from a line shaft in the basement. Dupli- 
cate steam engines belted to this shaft 
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provide against breakdowns. The boilers 
are provided with vertical baffle walls, the 
gases passing three times through the 
bank of tubes and entering the stack 
through flues under the boiler-room floor, 
of concrete construction, with proper pro- 
vision for expansion and contraction of 
the walls and roof. A Weber reinforced- 
concrete stack 200 feet high by to feet 
internal diameter takes care of the waste 
gases. During construction the stack was 
subjected to careful inspection, particular- 
ly with regard to finish. On completion 
the surface was treated with dilute acid, 
then washed with water, and a_ brush 
coat of white Berkshire cement was ap- 
plied. This gives a fine permanent white 
finish to the stack, making it very attrac- 
tive. 


PIPING 

Creat care was exercised in the design 
cf the piping system throughout the plant. 
Reliability and convenience in operation, 
accessibility in case of repairs, and also 
appearance, were the 
Particular attention 
viding for the increased ex- 
pansion due to the use of superheated 
steam. 


considered. 
Was given to pro- 


factors 
necessary 


Long radius bends are used wher- 
ever possible, and pipe lines are properly 
anchored and supported. In selecting ma- 
terial for high-pressure steam lines, it was 
decided to use ferro-steel for all 
parts of fittings and 
Flanges on pipe lines 
in diameter are wrought 
mainder being ferro-steel. 


cast 
valves, separators, 
above 6 inches 
steel, the’ re- 
On the super- 
heated-steam lines the pipe covering is 
double thickness 85 per cent. magnesia 
covering, canvas-jacketed, while that on 
the exhaust 
From the 


thickness. 
nozzles 


standard 
superheated-steam 


lines is 


branches lead down to the main header 
in the pump room, convenient to an iron- 
grating runway which facilitates repairs 
and inspection. From the top of this 
header steam is led through long-radius 
bends down under the engine-room floor 
and up to the turbines and air compressor. 
An auxiliary header 
is tied to the main header with three 4- 
inch drop connections, and furnishes steam 
to the pumps, so that practically all the 
auxiliaries operate with superheated steam. 

The located 
in the pump 


superheated-steam 


feed-water equipment is 
and consists of a 
2000-horsepower open-type  feed-water 
heater and American  boiler-feed 
pumps, each with a capacity for feeding 
2000 boiler horsepower. In the normal 
operation of the plant exhaust steam from 
the auxiliaries is used in the heater, but 


room 


two 


the piping is so arranged that the exhaust 
from the main units can be so utilized if 
desired. Provision is made in the 
piping connections for a cold-water suc- 
tion for the feed pumps, in case of neces- 
sary repair to the heater. 


also 


ELECTRICAL EQUIPMENT 
The present full-load capacity of the 
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plant electrically is 1000 kilowatts, which 
is contained in two Westinghouse-Parsons 
turbo-generators of 500 kilowatts each. In 
addition to these two main units the elec- 
trical equipment includes a 300-kilowatt 
rotary converter, one 30-kilowatt steam- 
driven exciter, one 30-kilowatt motor- 
driven exciter, three 150-kilowatt trans- 
formers and a 13-panel switchboard. All 
the above equipment is of Westinghouse 
make. The main generators operate at a 
speed of 3600 revolutions per minute, and 
deliver three-phase 60-cycle current to the 
switchboard at 440 volts. This current is 
distributed throughout the shops at 440 
volts to induction motors and the lighting 
system. The total connected load in 
motors is 722 horsepower, while the totai 
connected lighting load is 87 kilowatts, 
composed mostly of Cooper-Hewitt lamps. 
The main generators also supply current 
to the rotary converter, which furnishes 
the direct current necessary for the vari- 
able-speed motors and cranes which add 








FIG. 4. ASH TUNNEL 


830 horsepower to the load. Three 150- 
kilowatt transformers feed the transmis- 
sion line to the old shops previously men- 
tioned, raising the potential to 6690 volts’ 
for transmission, and dropping it again 
at the end of the line to 440 volts for dis- 
tribution. At night, when there is no oc- 
casion for running the plant at the new 
shops, the old plant takes care of the 
yard lighting and saves operating a 500- 
kilowatt unit for this purpose. 

The switchboard, which is located in 
the center of the plant on the turbine- 
room floor, is of 2-inch black Monson 
slate, with a dull finish. All cables from 
the generators are carried on the under 
side of the floor beams in the basement 
and are brought up through a slot in the 
floor behind the switchboard. The out- 
going feeders are handled in the same 
way and leave the power house in under- 
ground tile ducts. As shown in the plan 
of the plant, space is available for an 
additional 1500 kilowatts in turbo-gener- 
ators, another 390-kilowatt 


rotary 


con- 
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verter and one 30-kilowatt exciter, thus 
providing for 150 per cent. increase in 
the capacity of the plant. 

Alternating current is used for all light- 
ing and constant-speed motors, and as far 
as possible the loop system of circuits has 
been followed. The leave the 
building in underground conduits and tap 
the distributing loops in manholes under 
the shop floors, being controlled from 
locked steel cabinets at convenient points 
en the walls. 
also in 


feeders 


From the loops, which are 
underground tile conduits, are 
taken leads to the constant-speed motors 
driving groups of belt-driven tools and 
such individually driven tools as can be 
operated by this type of motor, such as 
punches, shears, grinders, presses, etc. 


LIGHTING SYSTEM 
Autotransformers, or balancing coils, 
are connected to the 440-volt mains of 
the lighting system, and as adjacent out- 
lets are connected to different phases, 








FIG. 5. 





there is littke danger of serious unbalance 
ing of the circuits. The balancing coils 
have a capacity for taking care: of any 
unbalanced load up to 33 per cent. of the 
entire lighting load on the loop, which 
is sufficient to meet any conditions likely 
to arise. 

For lighting the yards an extremely 
simple system has been installed. It con- 
sists of two series circuits of tungsten 
lamps from ordinary series film 
sockets under reflector hoods, the sockets 
in turn being supported from the pilasters 
of the various buildings, or from poles 
wherever required. 


hung 


Two panels control the lighting circuits, 
each equipped with a double-pole switch, 
a standard 8-inch dial ammeter, and 
sockets carrying three extra lamps. The 
circuits are tapped on separate phases di- 
rectly across the 440-volt busbars. Thirty- 
two 60-candlepower lamps are connected 
in each circuit, each lamp taking 5.5 am- 
peres at 13.6 volts. The ammeters read to 
10 amperes, and above the normal current 
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value of 5.5 amperes are calibrated to read 
in lamps. Thus if a lamp burns out there 
will be a corresponding increase in the 
ammeter reading, and the attendant mere- 
ly screws in one of the switchboard lamps 
to bring the current down to normal. The 
defective lamp can then be located at 
leisure. As the permissible ampere range 
of the lamps is from 5.1 to 5.9 “amperes, 
they are not seriously affected by the oc- 
casional current due to a 
burned-out lamp. In practice it has been 
found that replacements are necessary 
only at infrequent intervals. 


variation in 


Motor Loap 


On the direct-current system 220 volts 
are supplied by the rotary converter to 
machines requiring a wide range of speed, 
such as heavy lathes, boring mills, radial 
drills, shapers, millers, etc. All alternat- 
ing-current motors are provided with 
autostarters, and all direct-current motors 
have drum-type controllers, all being pro- 


ABOVE THE COAL HOPPERS 


circuit-breakers of standard 
Tirrell regulators control the volt- 
age of the generators. 


tected by 
types. 


Crane and variable-speed circuits have 
been combined in a novel and efficient 
manner. + Extending entirely around the 
machine shop in a loop are the variable- 
speed mains, laid in lead-covered cable in 
underground ducts, leads to the motors 
being taken off through Dossert taps in 
concrete handholes located at eonvenient 
columns. Two crane trolleys reach the 
full length of the shop. These are sup 
ported on the center columns and servi 
cranes in each bay of the shop. At each 
end these trolleys tap the variable-speed 
lcop through double-pole switches, so that 
the variable-speed and crane circuits ar¢ 
in parallel. It is well known that the 
load factor on crane circuits is very low. 
and in order to get the benefit of the 
copper installed, they are utilized in this 
way in carrying some of the variable- 
speed motor load. 

Each side of the loop may be isolated 
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for purposes of testing or repairs, without 
affecting the other side. Furthermore the 
trolleys are so cross-connected that should 
one side of the variable-speed circuit 
become disabled, the trolley on that side 
may be fed with current from the other 
side of the loop, so that its operation will 
not be interrupted. 


CoMPRESSED AIR 
An important part of the equipment 
of a railroad shop is the air compressor. 
In this plant a 2000-cubic foot Laidlaw- 
Dunn-Gordon compressor been in- 
stalled, and space has been provided for a 


has 














duplicate future unit. It is of the hori- 
zontal cross-compound type, both in steam 
and air ends, with 


: heavy 
ir ime, 


rolling-mill 
Corliss steam gear, mechanically 


operated inlet and outlet air valves, and 


Water-jacketed intercooler of the surface- 
concenser type. This compressor operates 
On 


uperheated steam and requires about 
350 horsepower. Air is discharged at 100 
I Is pressure per square inch, and after 
Passing through two 5x20-foot steel-tank 
Tescrvoirs, is carried out into the shops 
igh a pipe tunnel. The air intake 
the compressor is combined with a 
lating duct in the basement for the 


~~ 


— 
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turbo-generators, which is provided with 
a protected opening in the exterior of 
the building. 


ExHAUST STEAM. HEATING 


has its individual 
Baragwanath condenser, and is also cross- 
connected to an 


Each main unit 
exhaust steam-heating 
main leading to the shops. It is thus 
possible to operate any unit condensing or 
noncondensing independently of the 
others. This is of considerable advantage, 
since the climate is such that all exhaust 
steam available will not be required for 


heating except at rare intervals. 


645 
are designed to make a complete air 
change every thirty minutes, which ma- 
terially benefits the ventilation of the 
buildings. Direct radiation, so arranged 
as to take care of exposures in the most 
economical way, is used in the remainder 
of the buildings. from the 
entire heating system is returned to the 
power house by the Van Auken system, 
with duplicate vacuum pumps discharging 
into the heater. 


Condensation 


WATER SUPPLY 
Water for the plant is obtained from 


two sources, and provision is made for a 





FIG. 6. THE TURBINE ROOM 


Leaving the power house, the exhaust 
steam is led through line 
located in a concrete tunnel connecting 


a large pipe 
with the various buildings. This tunnel! 
is 7 feet wide by 5 feet high. In addi- 
tion to the heating mains, lines for high- 
pressure steam, compressed-air and con- 
densed-water returns are placed in this 
tunnel. The machine and erecting shop 
and boiler and tank shop are each heated 
by means of a combined hot-blast and di- 
rect-radiation system, and either or both 
these systems can be operated in various 
degrees to suit requirements of the 


weather. The blast fans, motor-driven, 








third. 


deep 


First, three 8'4-inch wells 900 fect 
delivering 150 gallons per minute 
by means of motor-driven Downie double- 
acting deep-well pumps. These pumps 
discharge into a gravity pipe line leading 
‘to a cistern in the pump room of the 
power house, called the well-water cistern. 
The second source of water supply is a 
pond covering 15 acres, with a capacity 
of 20,000,000 gallons. This water is im- 
pounded in an area arranged for the pur- 
pose on the shop property. 


found from 


It has been 
this district 
that the normal evaporation from a pond 
just about equals the rainfall, but while 


experience in 
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the exposed surface of the pond is only 
15 acres, the rainfall from about 200 acres 
flows into the pond from the roofs of the 
buildings and shop site, and in this way 
it is estimated that a considerable part of 
the water requirements of the plant for 
steam and general purposes is provided 
for. An 18-inch tile gravity pipe line con- 
ducts water from the pond to a cistern 
in the power house adjacent to the well- 
water cistern, anda pipe connection is pro- 
vided between the pond-water cistern and 
the well-water cistern, which can be regu- 
lated to suit requirements. 

The circulating water required for the 
condensers is supplied by two Buffalo 
steam-driven centrifugal pumps, each 
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»nétwork of cast-iron underground mains 
covering the entire shop site and serving 
all departments. The.gravity pressure on 
the system with the tank about full is 65 
pounds per inch. There is a 
separate underground distributing system 
for drinking and lavatory purposes, water 
for which is taken directly from the well- 
water cistern. 


square 


All pumps in the power house are so 
cross-connected and provided with valves, 
that in case of emergency service can be 
interchanged on circulating, general-ser- 
vice and drinking-water pumps. 

The two service pumps conform in 
every respect to the Underwriter’s rules, 
except in the matter of the steam ends, 























pump having a capacity of 2440 gallons 
per minute. They located in the 
pump room directly above the concrete 
pond-water cistern. After circulating 
through the condensers, the water flows 
by gravity from the hotwells through 
the main storm sewer and back to the 
cooling pond, thus completing the cycle. 

Water used for general service and fire 
purposes is pumped from the pond-water 
cistern by means of two Knowles duplex 
tandem-compound steam pumps of 1000 
gallons per minute capacity each, into a 
100,000-gallon eleyated steel water tank 
on a steel tower. The top of the tank is 
160 feet above the ground. Water is dis- 
tributed from the tank by means of a 


are 





FIG. 7. VIEWS IN PUMP ROOM 


which are noted above. 
However, they are provided with a switch 
valve, so that in case of fire the cylinders 
can be worked simple, thus giving the 
necessary cylinder ratio to comply with 
requirements. 


compound, as 


For fire purposes these 
pumps may draw water direct from the 
20,000,000-gallon pond, or from the 100,- 
ooo-gallon tank, by a system of valved 
cross-connections, the pressure 
raised to 100 pounds. 

In ordinary operation one of these 
pumps supplies general service and one 
drinking water alternately. This keeps 
steam on both of them ready for instant 
use, and gives them just enough to do 
to keep in good condition for fire pro- 
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tection. There are 25 outside fire hydrants 
located at suitable points, each hydrant 
being provided with a 2%-inch hose con- 
nection. Inside the building there are a 
total of ninety-seven 2%-inch hose valves, 
52 of which have a hose rack and 50 feet 
of Underwriter’s fire hose and nozzle. 

The Arnold Company, of Chicago, wer« 
the consulting engineers and constructors 
of the entire work, and it is to them that 
the author is indebted for the information 
given here. 


The Spokane, Walla Walla & Western 
Railway Company has been incorporated 
under the laws of Washington with 


at 
Sore Alsi: 


ties At sibs 


ee 





stated 
line 


capital of $3,000,000 to build a 
through Spokane, Columbia, Walla 
Walla and southern Washington counties 
to Umatilla county, Ore. E. M. Symonds, 
of Spokane, is president; M. S. Parker, of 
Spokane, is vice-president and chief engi- 
neer; and L. H. Hoffman, connected with 
a railway-supply house, is secretary and 
treasurer. The company will 
large power plant 18 miles east of Day- 
Wash. 


develop a 


ton, 





There is all the difference in the world 
between an attempt to study by mere 
reading and a real study through the 
actual doing of work.—Pror. Jon 
PERRY. 
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Primer of Electricity 


PARALLEL OR MULTIPLE CiRcUITS 


If several pipes are connected to a tank 
containing water and elevated above the 
ground, water will run out of all of the 
pipes, no matter what their sizes may 
be, as long as the supply holds out. Simi- 
larly, if several electrical circuits are con- 
nected to a source of electricity, such as a 
dynamo or battery, current will flow in all 



































Power, N.Y. 


FIG. 4 


of the circuits so long as the supply holds 
out. There is an important difference, 
however, between the water system and 
the electrical system; in the former, the 
pipes need to be connected to the tank 
only at one end, as in Fig. 4, while in 
the electrical system the circuits must 
each be connected to the dynamo at both 
ends, as in Fig, 5. 
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posed to be 100 ohms; that of B, 50 ohms, 
and that of C, 250 ohms. If the pressure 
at the terminals of the circuits is 500 
volts, the current in the first circuit will 
be 


500 + 100 = 5 amperes; 
the current in the circuit B will be 
500 + 50 = 10 amperes, 
and the current in the third circuit will be 
500 + 250 == 2 amperes. 

When several circuits are connected to 
the same dynamo in such a way that the 
pressure is practically the same at the 
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Also suppose that the wire w is No. 10, 
which has a resistance of practically I 
ohm per 1000 feet. The distance from the 
dynamo to a is 100 feet, and the length of 
wire in that stretch is 200 feet; conse- 
quently the resistance will be 


200 X 0.001 = 0.2 ohm. 


All of the current has to-pass through 


this first stretch of wire; therefore it 
will carry 
1+ 1+ 8 = 10 amperes. 


Now, according to Ohm’s law (page 
260, August 17 issue), the e.m.f. required 
to force 10 amperes through 0.2 ohm is 
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10 X O2 = 2 volts. 


terminals of all the circuits, they are said 
to be “in parallel” or “in multiple.” 

In practice, parallel circuits are not con- 
nected exactly as Fig. 5 might suggest. 
Fig. 6 is a better diagram of parallel dis- 
tribution. Here, the small circles repre- 
sent incandescent lamps and the little ma- 





























chine at the right is supposed to be a 
motor. 
100 Ohms A) 
250 Ohms Cc +) 
50 Ohms B ) 
Power, N-¥. 
FIG. 5 


\s explained in a previous primer les- 
the current that flows in any circuit 
nds entirely on the pressure applied 
| the resistance of the circuit. There- 

‘ce, when several circuits are connected 
single source, the current in any one 
‘hem is determined by the resistance 
he circuit and the pressure applied 
‘s terminals. For example, in Fig. 5, 
resistance of the circuit A is sup- 


sot 


The circuit wires ww are so large that 
Rheir resistance is very low and the 
e.m.f. at the points a, b and c is about the 
same as that right at the dynamo. 

There is always some loss in the main 
circuit wires, no matter how low their 
resistance may be, and this has to be con- 
sidered in actual working. For example, 
suppose that in Fig. 6 each lamp takes one 
ampere and the motor takes 8 amperes. 


Therefore the e.m.f. at a will be 2 volts 
less than it is right at the dynamo. This 
is known as “drop;” that is, the “drop” in 
the main wires from the dynamo to the 
point a is 2 volts. 

From a to b the wires ww carry only 
9 amperes, 1 to the lamp and 8 for the 
motor. The distance being to feet, the 
current passes through 20 feet of wire, 
the resistance of which is 

20 X 0.001 = 0.02 ohm. 

The “drop” from a to b, therefore, will 

be 


0.02 X 9 0.18 volt. 

From Bb to c, the motor current of 8 
amperes has to pass through 4o feet of 
wire which has a resistance of 

40 X 0.001 = 0.04 ohm, 


and the “drop” from b to ¢ will be 
0.64 X 8 = 0.32 volt. 
Adding these “drops,” from the dynamo 
to b there is 
2+ 0.18 = 2.18 volts; 
from the dynamo to c there is 
2+ 0.18 + 0.32 = 2% volts. 
Therefore, if the dynamo maintains the 
e.m.f. at its terminals at 
e.m.f. at a will be 
115 — 2 (volts drop) = 113 volts; 
at -b 


115 volts, the 


115 — 2.18 = 112.80 volts, 
and at c 


wN 


115 — 24% = 112% volts. 
Now suppose the resistance of the 


branch wires 7 from the main wires to the 
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lamp was 3 ohms, the resistance of the 
branch wires k 2.8 ohms and the resistance 
of the branch wires m 5/16 of an ohm. 
Then the e.m.fs. and drops would work 
out this way: 


E.m.f. at 
Drop in 


a=113 b=112.8 c= 112} 
j= 83 k= 28 c= 2} 
E.m.f. at lamps & motor = 110 110 110 

Such an ideal combination would be 
impractical in actual work. The example 
is given merely to give the reader a clearer 
idea of the principles of current distribu- 
tion and voltage drop in parallel circuits. 
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In any system of parallel connections 
the positive terminal of each conductor or 
piece of apparatus is connected to the 
positive terminal of every conductor or 
piece of apparatus in circuit with it. 

This is exactly the opposite of the rule 
for series circuits, where the positive 
terminal of each piece of receiving ap- 
paratus must be connected to the negative 
terminal of any other receiving apparatus 
in circuit with it. 

In both systems, the positive terminal 
of a dynamo or other source of current 
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cylindrical steel “pug,” to which super 
heated steam is admitted through a nun 
ber of jets, and the material mixed | 
revolving arms. The pitch becomes flui | 
from the heat of the steam and by i's 
adhesiveness binds the particles of co:] 
together. 

The mixture passes from the “pug” 
into a receptacle, from which it is force 
into steel brick-shaped molds, the portion 
in each mold being subjected to a pres- 
sure of 10 tons. 
are 5x5x3 


The briquets so forme: 


inches in dimensions. Tlie 
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In electrical systems working with par- 
allel circuits, the paralleling is multiplied 
several times. Two or more dynamos are 
frequently connected in parallel to two 
heavy conductors known as “busbars.” 
Several circuits are connected to these 
busbars in parallel, several other circuits 
are connected in parallel to each of the 
first circuits, and lamps, motors, etc., are 
connected in parallel to each of these 
second circuits. This arrangement is il- 
lustrated diagrammatically by Fig. 7, 
where two dynamos D and D are shown 
connected to “busbars.” To these busbars 
three pairs of wires fF, F’ and F” are 
also connected; these are known as “feed- 
ers,” because they “feed” current to the 
“mains” M. From the main M’ a branch 
circuit B is led to supply three lamps. 

It must not be supposed that this dia- 
gram represents an actual layout. It is 
intended only to illustrate the principles 
of extended parallel distribution. The 
feeders take current in parallel from the 
busbars; two mains take current in par- 
allel from each feeder and a number of 
lamps are supplied in parallel from each 
of the mains. 
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FIG. 7 


must always be connected to the positive 
terminal of any receiving apparatus which 
it supplies, such as motors and arc lamps. 





Coal Briquets in Belfast, Ireland 


Vice-Consul Paul Knabenshue supplies 
the following information relative to the 
peculiar value of the 
briquets manufactured in Belfast: 

The manufacture of fuel briquets from 
slack coal is a large and increasing in- 
dustry in Belfast. The machinery used 
is of English manufacture, and is pat- 
ented, but there is no patent on the 
process employed. The material is clean 
slack coal, combined with from 5 to Io 
per cent. of pitch. These are mixed by 
mechanical means, and the mixture is 
ground to a fine powder in a disintegrator. 

This powdered.material is fed into a 


economic coal 


briquets are automatically ejected upon 
an endless-belt carrier, which delivers 
them to the stack room. 

The operation of the machinery is en- 
tirely automatic, and it turns out 4000 
briquets per hour, which is between 4 and 
5 tons. These briquets retail at 50 to 60 
cents per 100 (by count), or about $5 
per long ton of 2240 pounds. 

The characteristic of these briquets is 
that, if laid upon the grate unbroken, 
their combustion is slow and 
while if broken up a hot fire is produced. 
One or two placed upon the household 
grate will burn slowly through the night 
or day and upon being broken up will 
produce a splendid fire. They are used 
chiefly by the poorer classes for dom 
purposes. Owing to the quality of 
combustion, when unbroken, they 
more economical than coal, and a to: 
estimated to last, for household purp 
as long as 1% tons of English coal 


steady, 


stic 


ses, 
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Engineers 


Some Interesting Experiences of Operating Engineers, Describ- 
ing Causes and Remedies of Defects Met with in Practice 
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The title of this article does not refer 
to what is generally known as great dis- 
coveries of eminent engineers, which have 
proved beneficial to the world at large and 
immortalized the names of those who pos- 
sessed the genius to discover new princi- 
ples and the courage to apply them to 
It does apply to work- 
ing steam engineers, who were in trouble 
because their plants could not be operated 
as usual owing to unseen defects. They 
possessed sufficient perseverance to enable 
them to discover and remove the defects 
which caused them trouble, and by pre- 
senting the following facts in relation to 
these circumstances, the writer hopes to 
benefit many others who may find them- 


everyday service. 


selves in trouble under similar conditions. 

Fig. 1 illustrates a Westinghouse engine 
that I assisted to erect and was about to 
start, in a strange city, where the sur- 
roundings were far from congenial, owing 
to the jealousies of employees of the com- 
pany that owned the machinery. 

This engine was completed about II 
a.m. one day, and the crank case filled with 
water to the hight required by the build- 
ers’ directions, after which one gallon of 
black West Virginia oil was poured in, 
that it might float on the surface. The 
cranks dip into this oil at every revolution, 
thus providing copious lubrication for the 
bearings at both ends of the connecting 
rods. Steam was to be turned on and 
the engine started at 1 o'clock, but while 
eating dinner I was suddenly impressed 
with the idea that some vicious person had 
opened a cock and allowed both oil and 
water to run out of the crank case. On 
returning to the engine room, I examined 
the cock in the outlet pipe, but found it 
closed. I was not satisfied, but went into 
the cellar and there found the 
covered with water and black oil. 


floor 


In Fig. 1 part of the crank case is re- 
moved, showing no provision for lubricat- 
ing the connecting rods, hence the crank 
pins would have been scored and the boxes 
spoiled in a short time if steam had been 
turned into the cylinders under these con- 


ditions, as there was no gage to indicate 
the absence of the lubricating mixture. 
M water and oil were put into the 
ct case, after which the engine was 
st d and run without trouble. 

; 2 illustrates the valve gear of a 
( ‘Ss engine, with the jim crank which 
Of ‘es the exhaust valve on the crank 
e! urned downward, when it should 


r like the head-end crank. A certain 


W. 


H. 


‘ 
engineer who was not familiar with Cor- 
liss engines secured the position of engi- 
neer for this plant, which consisted of a 
double engine with cylinders 18 and 20 
inches in diameter and the stroke of both 
was 42 inches. He employed a so-called 
expert engineer to start this engine and 
give him all necessary information con- 
cerning its operation. After the “expert” 
had left the engine, the regular engineer 
discovered it in the condition shown, al- 
though it continued to run, because the 
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FIG. 2 
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other side was in good order, but the speed 
was not steady.. Of course this caused 
great waste of steam, as there was nothing 
to prevent it from blowing through the 
crank end with full force, and this action 
called attention to the defect. By un- 
hooking the valve rod and rocking the 
wristplate as far forward as possible, the 
jim’ crank was turned back to its proper 
position, which proved a complete remedy, 
as nothing was bent or broken. 

An engineer was employed to operate 
a certain plant, to succeed one who had 
He 
oiled the engine properly the first day that 
he had charge of it, warmed the cylinder, 
turned on steam and brought the machine 
up to full speed. In about two minutes the 


been discharged for incompetency. 


engineer discovered the babbitt metal fly- 
ing out of the crank-pin box, as shown in 
Fig. 3, making it necessary to shut down 
for repairs. 

This incident shows the necessity for 
watching the bearings very closely during 
the first hour that an engineer runs an en- 
gine with which he is not familiar. Noth- 
ing detinite could be proved concerning the 
of this failure, but the fact 
that the discharged engineer was working 


actual cause 


around the crank with a hammer and 
monkey wrench after he had shut down 
this engine for the last time was very 


significant. 

The writer was employed to operate a 
certain plant and ordered to report at the 
office for duty while the plant was in op- 
eration. The superintendent took me into 
the engine room, ordered the other engi- 
neer to leave the premises at once and 
never return, after which he turned the 
plant over to me and left the room. This 
was very unpleasant for both the old and 
the but inasmuch as I 
found.them to be very just and honorable 
people to deal with, the cause for this 
abrupt action was not a great mystery, as 
it was plain that they 
former employee. 


new engineer, 


distrusted their 

Fig. 4 illustrates the position in which 
an engineer left the governor of a Corliss 
engine when he shut it down for the last 
time, as he forced to find another 
The flyballs are in their lowest 
position, as the pin which is 
used to hold them higher is now in its 
place of rest at A. Just before this engine 
is shut down, this pin ought to be. taken 
from its present position and put into a 
hole prepared for it, that is now covered 
by the lever at B. 


was 
situation. 
possible 
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The retiring engineer did not do any- 
thing to injure the machinery, therefore he 
could not be charged with a misdemeanor. 
He only failed to put this pin in the col- 
umn where the lever could rest on it and 
thus prevent the flyballs from falling as low 
as shown in the illustration. As the stop 
motion was in good order the latches 
would not hook onto the steam-valve 
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cranks, hence no steam could pass from 
the steam chest into the cylinder, conse- 
quently the engine would not start when 
the throttle valve was wide open. 

The new engineer was not familiar with 
Corliss engines, hence did not close the 
throttle valve, raise the flyballs, change the 
pin from A to B and then hook the latches 
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on by rocking the wristplate from one ex- 
treme point of its travel to the other. 
He waited until another engineer came 
and performed this simple operation for 
him, after which the throttle valve was 
opened slowly, the wristplate moved back 
and forth a few times to admit steam to 
warm the cylinder, the valve rod hooked 
on and soon the engine was running at 
full speed, after a delay which cost several 
dollars, as none of the. men could go to 
work until the machinery was ready for 
use. 

Several years ago the Twiss engine was 
put on the market. It is similiar to the 
original Wheelock, as shown in Fig. 5. 
A prospective customer asked the builder 
if any ordinary good engineer could run 
that kind of an engine, and was quickly 
assured that he could, as it was a very 
simple machine that anybody could under- 
stand. The engine was purchased and 
installed, after which the engineer was in- 
structed concerning its peculiarities. <A 
simple device is used to prevent the gov- 
ernor balls from falling to their lowest 
position when the engine is shut down. 
Failure properly to use this device would 
cause ‘the safety-stop motion to operate 
and thus prevent the latches from hooking 
on and opening the valves, as shown in 
Fig. 5, consequently steam could not enter 
the cylinder. 

The engineer learned to connect this de- 
vice just before he shut down at night, let 
it remain in position until the next morn- 
ing, start his engine and secure full speed 
with the throttle valve wide open, after 
which he removed the device in order to 
permit the stop motion to operate in case 
of accident to the governor belt. All went 
well until the engineer was told to slow 
down the engine for a few minutes, and 
then run at full speed again. He did not 
consider it necessary to connect the above- 
mentioned device under these conditions, 
consequently he closed the throttle valve, 
waited until the flywheel was revolving 
at a low rate, and then slowly opened the 
throttle valve, expecting to maintain that 
speed, but although he opened the valve 
to its full capacity the engine stopped, and 
he could not start it. After waiting a few 
minutes to see’ what the engineer could 
do, the owner sent to the maker and told 
him to send a man to start that engine, as 
nobody at the works could do it. In due 
time the man arrived, and in five minutes 
the machines were running full speed. 

A heated discussion followed, in which 
the owner claimed that through deception 
he had been induced to buy a complicated 
engine, when he expected to get a very 
simple type. The builder resented this 
charge of insincerity, claiming that he had 
not misrepresented facts in the case, as 
any ordinary good engineer could run and 
take care of this kind of an engine, and he 
proved his claim, too. The engineer dis- 
covered that when he wished to secure a 
low speed in order to put on a belt or 
for any similar purpose, it is necessary to 
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treat the engine just as if it were to be 


shut down at night, so far as this point 


is concerned. 

The engineer of a certain small plant 
desired to convince his employer that h« 
was the only man who could run tha: 
particular engine. On several occasion: 
he managed ‘to be absént when it was tim: 
to start the machinery, consequently some 
body else tried to perform this duty, but 
the flywheel did not move even when th« 
throttle valve was wide open. After wait- 
ing a short time the owner would send for 
the engineer to start the engine. He would 
not do this as long as anybody was watcii- 
ing him closely, but after he had been left 
alone for a few minutes the engine would 
start and run to the satisfaction of all 
concerned. 

After this had happened several times 
the owner resolved to discover the cause 
for these failures, consequently he bored 
a hole in the floor above the engine, and 
proceeded to watch the engineer through 
it, after another man had failed to start 
the engine one morning. The first act of 
the engineer, as discovered by the owner, 
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was to loosen a set screw in the valve- 
gear side of the engine as shown at A, 
Fig. 6. He then slowly opened the throttle 
and brought the engine up to full speed. 

He had bored this hole in the cylinder 
and cut a thread in it for the set screw 
without being discovered. By _ bringing 
the crosshead to a certain position on the 
guides the piston was directly opposite 
this screw, then it was an easy matter to 
clamp it there, as shown in Fig. 6. Sub- 
sequent events caused the engineer to dis- 
cover that while he was smart enough to 
deceive his employer for a short time, said 
employer was smarter because he dis- 
covered the true state of affairs. Here- 
after this engineer will probably not be so 
ready to attempt to prove that his services 
are valuable by the adoption of such dis- 
honest plans, as he has discovered that it 
is not a good investment. 

Fig. 7 illustrates a throttling governor, 
the stem of which is made in two parts 
for convenience in assembling. They are 
connected by a coupling just below ‘he 
horizontal bevel gear, and this coupling 
is fastened to each part. of the stem hy a 
tapering pin. In the illustration one of 
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ihese pins is shown just clear of the coup- 
ling from which it has been removed. 

A certain engineer was employed to run 
an engine, the speed of which was con- 
trolled by one of these governors. On 
attempting to start this engine for the 
first time, the engineer discovered that the 
piston would not move when the throttle 
valve was wide open with the highest 
pressure of steam allowed to the boiler. 
Owing to the extreme simplicity of the 
engine there seemed to be little chance for 
successful investigation, hence the engi- 
neer felt helpless for a few minutes, but 
a careful search for defects enabled him 
to discover that the above-mentioned pin 
was missing, and the.balanced governor 
valve was in a low position, completely 
closing the passage for steam, thus fully 
explaining the failure to start in the usual 
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FIG. 7 
way. The lower part of the stem was not 
entirely separated from the coupling, 
which rendered the defect much less 


prominent than if there had been a space 
left between them. 

In another case the engineer of a mill 
was forced out of his position because 
the property had been leased to other 
parties, who brought a new man to take 
charge of the machinery, including the en- 
gine. This engine had only been running 

short time under the new conditions 
when the engineer discovered that the 
lywheel had come to a sudden stop, and 
then its motion was reversed. It continued 
» turn nearly a revolution in one direc- 
‘on and then quickly go the opposite way 
itil steam was shut off, allowing it to re- 
In at rest. 

Che new engineer was not well educated 
the design of engines, and had not 
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thoroughly examined this one, which was 
a peculiar specimen, as an examination 
of Fig. 8 will demonstrate. It ran “under,” 
as the arrow indicates, and the eccentric 
follows the crank because there is a rocker 
operated by the eccentric rod, which im- 
parts motion to the valve rod, therefore 
the motion of the latter is reversed from 
what it would be if the engine was fitted 
with a direct-connected slide valve, as in- 
dicated by the arrows, in which case the 
eccentric would precede the crank. The 
cylinder was fitted with a semirotary valve 
at each end, which admitted steam from 
center to center and then allowed it to 
escape to the exhaust pipe, consequently 
there was no cutoff. These valves were 
driven by a nonreleasing gear, although 
their motion could be controlled at 
pleasure by unhooking the valve rod and 
operating the wristplate by hand. The 
speed was regulated by a throttling gov- 
ernor. 

Under these conditions it is not sur- 
prising that the new engineer did not 
know where to look for the cause of the 
trouble, although very anxious to avoid 
the disgrace which naturally follows de- 
feat along this line. The old engineer was 
induced to set the valves for a fair con- 
sideration. He turned the eccentric on 
the crank shaft until its position was sat- 
isfactory, tightened a set screw and the 
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engineer for several years, but that ec- 
centric never slipped again. 

Fig. 9 illustrates a brick chimney with a 
steel flue discharging into it. When a new 
engineer took charge of this plant he 
found a very poor draft, therefore he 
could not maintain the pressure necessary 
to run the engine at full speed. While 
standing in the engine-room door one day, 
trying to devise a plan for improving his 
draft, and feeling discouraged because it 
seemed impossible to secure what he 
desired, a trivial incident called his atten- 
tion to the base of the chimney. He dis- 
covered that the cleaning door was open, 
thus admitting a large volume of air where 
it was not wanted. As the chimney took 
its supply from the nearest source, none 
was drawn from the boilers until after the 
full capacity of this door was taken, which 
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job was done. By observing these pro- 
ceedings the new engineer discovered that 
there was no mystery about the “accident,” 
and although nothing more was done at 
that time, the engine operated perfectly 
when steam was turned on. 

An analysis of the action observed re- 
sults in the following conclusion concern- 
ing its cause: The eccentric was not 
fastened securely to the crank shaft, hence 
when a heavy load was put on the engine, 
by starting a machine that required the 
whole available power at times, the ec- 
centric slipped and admitted steam in 
front of the piston instead of behind it. 
This reversed the flywheel, but its motion 
was not continued in this new direction 
because the eccentric was still compara- 
tively loose on the shaft, hence it did not 
remain in one position in relation to the 
crank. This plant was run by the same 


accounted for the poor circulation through 
the furnaces. Perhaps it is unnecessary 
to say that whenever the draft in that 
plant seemed to decrease, the first place 
visited in a search for the cause of it was 
the base of that chimney. 

In another case the draft was always 
gcod while the regular engineer (who 
was also the fireman) was on duty, but 
occasionally he wished to be absent for a 
day or two. Whenever a substitute was 
in charge of the plant there was not draft 
enough to secure bright fires. This was a 
mystery until an exasperating failure to 
secure sufficient steam to run the engine 
caused an energetic substitute to make a 
thorough examination of everything con- 
nected with the boilers. He discovered an 
extra damper in the chimney that was 
nearly closed, leaving space for the escape 
of smoke, in order to prevent it from at- 
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tracting attention, but not giving draft 
enough to cause the fires to burn briskly. 
The regular engineer would nearly close 
this damper when he was going away, 
and slyly open it when he returned, as this 
was his plan for demonstrating his supe- 
rior abilities as an engineer. 

The lower part of Fig. 1o illustrates 
the water end of a direct-acting pump with 
all valves removed. The upper part shows 
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carries the 
In order to bring the discharge 
port 4 directly over B where it belongs, 
the deck must be given one-half of a turn, 
thus allowing the water to be discharged 
freely. An erecting engineer set and piped 


the deck which 


valves. 


discharge 


one of these pumps, and when everything 
was apparently ready for service he turned 
on the steam, expecting to see the pump 
deliver water, but it only moved through 
one stroke, then stopped so suddenly that 
the engineer concluded that heroic meas- 
ures must be adopted to start it again. He 
found that 
the deck had been put on backward, as in- 
dicated by the illustration, therefore no 
outlet was provided below 4, as the tri- 
angular hole B was covered by solid cast 
iron, 34 inch thick. When the central nut 
was removed, the deck raised, turned and 
placed in proper position, the pump de- 
livered water freely, but such a mistake 


removed the water box and 
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in assembling a pump might cost several 
dollars and cause a plant to be shut down 
long enough to prove very annoying. Was 
this an accident, or did somebody do it 
tu cause trouble? 

The engineer of a large office building 
was informed that his services would not 
be required after a certain date. Just 
before leaving the premises he took a pin 
out of a valve-rod head on one of the 
duplex pumps and laid it on the steam- 
chest cover, as shown in Fig. 11. One 
end of the small valve-rod link was thus 
freed, and it dropped down out of place. 
The new engineer did not understand why 
this pump failed to work, so he proceeded 
to call in the proprietor of a repair shop 
for advice. belonged to the 
class that will put six or eight new tubes 
in a boiler, when only two are required, 
and charge double time for the labor ia 
addition to a large profit on the stock 
used. Happily such men constitute a smal! 
minority of the great body of engine and 
boiler repairers, who conduct their busi- 
ness according to approved principles. fie 
came to this plant, examined the pump, 
took note of the fact that a new and in- 
experienced engineer was in charge of it, 
reported that the old pump was worn out 
and offered to install a new one at short 
notice. 


This man 


As it was necessary to keep the 
plant in operation, and the owner sup- 
posed that the report was an honest state- 
ment of facts, the new pump was pur- 
chased of the repairman and erected. Of 
course it was better than the old one, but 
the latter would have done good service for 
several years under the care of the former 
engineer. In this case the new engineer 
did not discover the true state of affairs, 
but.the old one told of the result. 

lig. 12 is a plan of the flat valve and 
valve seat of a steam pump used for creut- 
ing a pressure of about 300 pounds on 
special machinery which required intelli- 
While this pump did 
not always give the best possible results, 
it did not completely fail to work until 
one engineer left the plant and a new one 
took charge of it. The latter could not 
make it go, although as far as he could 
A 


S ° 


B® 
i 


gent supervision. 











= ; Si. 























© © 


FIG. I2 


Power, N.Y. 








judge by external appearance it was in 


good order. On proceeding to investigate 
the internal parts, his first move was to 
The valve 
seat was not cast with the cylinder, but 
was made in a separate piece and fastened 
on with four screws, the object of which 


remove the steam-chest cover. 


is to facilitate repairs, as it is much easier 
and cheaper to remove four screws, take 
out a detachable seat, put it on a planer, 
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secure a perfectly true surface for the 
valve to travel on and put it back in place, 
than it is to file and scrape a solid seat, 
especially if it is below the surface of the 
steam chest, where it becomes necessary 
tc use special tools. 

Three of these screws were in place, 
but the fourth one was not where it be- 
longed, at A, Fig. 12. He discovered it 
at B in the nearest steam port, with the 
valve hard against it, thus preventing 
further movement of the pump. Did vi- 
bration of the machine shake this screw 
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out of place? Did it then fall into the 
port as shown? The new engineer found 
it in perfect order, and it went back into 
place as easily as when the pump was 
Could it have worked out 
slowly, and fallen into the port without 
being disfigured by the action of the valve? 
Why did it get into the port just as the 
old engineer 


tirst assembled. 


finished his labors, to be 
found by the new one during his first ex- 
with the pump? While these 


questions were suggested by actual condi- 


perience 


tions, when considered in connection with 
the absence of definite information on the 
subject, nobody can give positive answers 
to them, which adds to natural interest in 
the matter. It is a source of satisfac 
tion to know that the engineer discovere'! 
the defect damage W 

caused, and that no delay to this part 

the works resulted from the obstructing 


before serious 


screw. 
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A New Gas Producer for Low 
Grade Fuel 


By Dr. ALFRED GRADENWITZ 





In spite of the enormous strides made 
by the makers of steam engines and steam 
boilers, suction-gas plants, besides liquid- 
fuel combustion motors, are rapidly gain- 
ing ground because of the extraordinary 


saving in fuel insured by their use. Now 
the Deutz gas-motor factory, Cologne, 


advance to- 
ward reducing the cost of fuel by design- 
ing an improved gas producer for low- 
grade fuel which appears to combine sim 
plicity and safety of operation with dura- 
bility and reliability. This producer takes 
the very cheapest classes of fuel, such as 
anthracite dust, anthracite rubbish, 
smoke-chamber coal dust, etc., 
for which no satisfactory use was pre 


has taken a further step in 


coke 
rubbish, 
viously available. Though the first cost 
of such a plant is slightly higher than 
that of a plant for gasifying the usual 
kinds of fuel, the advantage is very great 
because of the extraordinary difference in 
the cost of the fuel. 

The consists of a 
rectangular pit with a step grate and a 


coal-dust generator 
circular fuel reservoir having an “over- 
flow” edge on which the hight of the active 
fuel bed depends; in the lower part is 
Both above and below the 
grate are slag doors; only the lower ones 
have to be kept open during operation. 
The fuel bed is kept at a constant hight 
by discharging, through the sump, the 
slag and ashes which accumulate in the 
lower part of the step grate. 

The mixture of steany and air admitted 
below the step grate can 
controlled as to its composition by a regu- 


a water sump. 


be accurately 


lating cock, the steam being generated in 
an exhaust-heat boiler by means of the 
exhaust the engine. This 
process avoids the drawback inherent in 


gases from 
the vaporizers fitted into the generator, 
of withdrawing heat from the gas-gen- 
erating It is likewise superior 
to steam generation from the heat of the 
incandescent 
this 


process. 


zone of the generator, as 
in the case of fuels containing large 
percentages of ash the present 
inadequate, and involves 
some risk of excessive heating and scori- 


(as in 
case) is quite 
fication of the grate. 

Fig. 3 illustrates the arrangement for 
Providing uniform distribution of the sup- 
plied air to the whole of the grate area. 
Experience has shown that in this type 
i enerator an excessive amount of air 
may pass along the wall, so that the 
Oxycen is not utilized sufficiently, while 


the formation of slag on the wall is as- 
Sist In order to do away with this 
dt ack, the overflow edge of the fuel 
re ir, on which depends the hight of 
the ‘el bed on the grate, has been so de- 
Sic 


as to bank the fuel higher on the 
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walls, thus offering to the passage of air 
along the latter a greater resistance than 
in the center of the grate. 
ment has in practice 
sults. 

In connection with tests recently made 
by Engineer Hildebrand at the suggestion 
of Professor Josse of the Charlottenburg 
Technical High School, there was used 
anthracite dust of from 3 to 8 millimeters 


This arrange- 
given excellent re- 








FIG. TI. DEUTZ GAS 


and a heat value of of 7300 calories 
(about 13,000 B.t.u. per pound), costing 
8 marks 1000 kilograms (about $2 
per ton). After issuing from the producer, 
the gases passed through a dust separator, 
a scrubber and a purifier of the type gen- 
erally used in connection with Deutz suc- 
tion-gas producers. 


per 


Those tests extended 
over three days, and only small quantities 
of slag discharged occasionally during op- 
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eration, without any reduction in the out- 
put of the engine. 

The weight of the ashes taken from the 
generator was about 10 per cent. of the 
fuel supplied. The consumption of anthra- 
cite dust was found to be 445 to 446 grams 
per horsepower-hour (about I pound per 
English horsepower-hour), the amounts 
of material withdrawn 
charging of 


during the dis- 
deducted. The 


being 


slag 





FOR LOW-GRADE FUEL 


cost of fuel thus worked out at 0.35 
pfennig per horsepower-hour (about 0.09 
cent per English horsepower-hour). 

In the case of coke dust, the cost was 
found to be even lower; a consumption 
of from 750 to 800 grams was obtained 
with coke dust of 5700 calories from the 
Stuttgart municipal gas works, the ma- 
terial withdrawn from the 


left unutilized. 


sump being 
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Especially remarkable results were ob- 
tained in connection with smoke-chamber 
coal dust taken from the smoke chambers 
of locomotives. This material, as used 
in connection with one gas producer of 
the above type in operation at Swinemiind, 
forms a reddish-brown sandy powder, con- 
taining 55.6 per cent. of solid carbon and 
having a heat value of 4500 calories. Of 
this was consumed about 0.75 to 1 kilo- 
gram per horsepower-hour, and in tests 
made on delivered work a consumption 
of 1.28 kilograms was registered for each 
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President Taft on Conservation 


Outlining the Government’s policy re- 
garding the conservation of the nation’s 
resources in an address of 45 minutes’ 
duration in Spokane, where he was the 
guest of the Chamber of Commerce and 
the people of the Inland Empire on 
September 28, President Taft said, in 
part: 

“When the Government became pos- 
sessed of its public domain and took meas- 
ures to secure its settlement by the pass- 
age of the homestead act and other acts 
offering, after certain steps prescribed, to 
vest title to a specific part of the public 
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kilowatt-hour, corresponding to a con- 
sumption of about 0.77 kilogram per brake 
horsepower-hour. 





At Yokkaichi, Japan, the electric-light 
company has installed a  750-kilowatt 
Westinghouse turbo-alternator in its Miye 
Ken plant, near Nagaya. The turbine 
operates at 200 pounds steam pressure, 
exhausting into a vacuum of 27 inches. 
Three-phase 60-cycle currents at 2200 
volts, for lighting and power purposes, 
are supplied by the new generator. 

Three 55-horsepower Westinghouse gas 
engines have been installed by the Fur- 
awaka Coke Works, of Tokio, to operate a 
coal-washing plant. These engines will use 
as fuel the surplus gas from the coke ovens, 
having an average calorific value of 460 
B.t.u. per cubic foot. 
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lands in individuals, the chief object of 
Congress seemed to be to secure develop- 
ment by inducing people to settle on 
public lands and acquire it for them- 
selves. 

“The thought of conserving the resour- 
ces which were thus opened to private 
acquisition hardly occurred to Congress. 

“The truth is that the needs of the 
country have developed so, and the de- 
mand for land has so much increased, that 
in order to secure a sensible, business- 
like disposition of the lands remaining 
in the public domain there must be an 
authoritative classification of lands by the 
proper bureau, so as to show whether 
they are agricultural lands, forest lands 
or lands available for water-power sites 
on the banks of rivers and other streams, 
or mineral lands, coal lands, oil lands or 
phosphate lands. 
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“Had this classification been male 
earlier it would have saved a gr it 
amount of litigation, and would ha.e 
saved to the Government millions of acr«s 
patented as one kind of. land when, in 
fact, it was another. 

“The classification is being rapidly cx- 
ecuted by the Geological bureau. 

“After classification legislation shold 
be, and doubtless will be, directed to tie 
means by which such lands should be dis- 
posed of, and the restrictions specified in 
the interest of the public on the tenure 
and use to which the owner is to put such 
lands. 

“As to water-power sites, there has 
been such a change in conditions that a 
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special provision should be made in the 
interest of the public for their transfer 
to private control. 

“The development of electrical appli- 
ances and the transfer of power through 
electric lines for long distances has made 
the use of water power to produce elec- 
tricity one of the most important sources 
of power we have in this country, and 
will so affect the cost of production in all 
the fields of manufacture and production 
of the necessities of life as to require the 
Government to retain control the 
use by private capital of such power when 
it can only be exercised upon sites which 
belong to the Government. 

“Such sites can be properly parte: with 
under conditions of tenure and compet 
sation, consistent on the one hand with 
reasonable profit to the private pital 
invested, and on the other with the right 
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of the public to secure the furnishing 
of such power at reasonable rates to 
every one. _ 

“There should be a condition of for- 
feiture if the owner of the power site does 
not, within a certain time, expend capital 
sufficient to develop the power, and after 
development shall not’ charge rates to the 
public beyond what is a reasonable profit 
on the capital invested in the improve- 
ment to be regulated by the Government. 

“The amount of compensation that 
ought to be charged by the’ Government 
for the use of the water-power sites 
might perhaps be left to readjustment 
every ten to fifteen or twenty years. 

“The compensation to be charged in the 
outset might well be purely nominal, but 
after the project has become a complete 
success and the profit has grown to a 
considerable percentage of the amount in- 
vested, then there would seem to be no 
reason why the public might not be bene- 
fited by sharing in the profits of the trans- 
action to an amount to be fixed upon 
arbitration or in some other method at 
the end of a stated period of fifteen or 
twenty years. 

“This is an arrangement toward which 
the tenure of all public utilities is tending, 
and I know of no reason why it should 
not be introduced into the Governmental 
disposition of such sources of continuous 
power as the water sites upon public 
lands are likely to be. 

“I know it has been the course in the 
past under the bounteous and generous 
disposition of the Government to give 
these water sites away under existing in- 
adequate acts; but we have reached a 
time now when the importance of these 
water-power sites has greatly increased, 
and there would seem to be no reason 
why it would interfere with a speedy de- 
velopment of the country to impose re- 
strictions upon the use of such water 
sites equitable as between the public and 
the investor. 

“This is a matter which Congress must 
take up. The water-power sites are now 
generally disposed of under the same kind 
of a procedure as that by which agri- 
cultural lands are taken up, and there is 
no power on the part of the secretary 
of the interior in the disposition of such 
sites to impose the conditions suggested. 

“This. matter has become so important 
that under the last administration large 
tracts of lands amounting to upward of 
4,000,000 acres were temporarily with- 
drawn from settlement in order to pre- 
vent the acquisition of water-power sites 
under the general land laws. 

. Chis amount has been reduced under 
U present administration to 450,000 
which include even more ascer- 


ed water sites than the original with- 
drawals. 


aCTes 


it should be understood that these 
‘hdrawals are temporary and can only 


justified as made in order to permit 


\ 
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Congress to legislate on the subject of 
water-power sites. 

“Should Congress conclude not to do 
so, it would be difficult for the executive 
to find the authority indefinitely to with- 
hold these lands from settlement under 
the general laws on the ground that they 
contain water-power sites. The legislative 
power is vested in Congress and not in 
the executive. 

“T shall, therefore, urge upon Congress, 
at its next session, the passage of a law 
authorizing the disposition of such water- 
power sites upon terms to be agreed upon 
by the secretary of the interior with the 
proposed purchaser of the character al- 
ready indicated. 

“It may turn out that restrictions of 
this sort are so burdensome as to dis- 
courage the investment of capital, and it 
may be necessary to modify the require- 
ments on this account. 

“But my own impression is that the 
demand for water power is going to be 














FIG, 2. 
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so great that these restrictions will not 
prevent the investment of capital but will 
ultimately‘ bring to the public coffers a 
revenue from an entirely proper source 
and will secure the development of a 
power for manufacturing industries that 
will probably in time exceed the utility 
and value become a_ sub- 
stitute for it.” 


of coal, and 





Wrecked but Nearly as Good as 
Ever 


By R. L. Evans 


The damage done in a recert engine 
wreck at De Ridder, La., is indicated by 
Fig. 1. The engine is a 22x30 and was run 
for four years and eight months at 140 
revolutions per minute under 130 pounds 
of steam, with an average load of 460 


indicated horsepower. 








THE WRECKED ENGINE 








HOW THE FRAME WAS REINFORCED 
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The connecting rod broke, and the other 
damage, caused by that, consisted of a 
broken cylinder and heads, piston junk 
ring and follower head. The frame was 
also cracked 14 inches, next to the cyl- 
inder. This crack made it necessary to 
reinforce the frame, which was done as 
shown in Fig. 2. We put in a new cyl- 
inder, both cylinder heads, piston and 
rod complete, and connecting rod. The 
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Designating Hoisting Engine and 
Boiler Parts 


There is often a confusion of ideas as 
to the proper term to use when referring 
to any part of engineering apparatus, be- 
cause a thorough knowledge of the ma- 
chine is lacking. Often a false term is 
coined to designate some part, because the 
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repaired engine was started up; that was 
six months ago and it has been going 
steady ever since, giving no trouble. We 
- reduced the speed to 130 revolutions per 
minute and took off about 60 horsepower 
of the load. It is showing 400 indicated 
horsepower with 120 pounds of steam at 
130 revolutions per minute. I think this 
is good power for a 22x30 slide-valve en- 
gine. 
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In Fig. t are shown the engine an 
boiler complete, with all visible part 
designated by their proper names. Fig: 
2 and 3, on pages 657 and 658, show mor 
of the parts in detail. In order that 
new part may be secured from the mak« 
of any ‘type of hoisting engine, the eng: 
neer should familiatize himself with tl 
correct names and then there will be n 
delay in getting the order filled withou: 
delay, instead of having to write severa! 
times. ! 

Generally, manufacturers have a printed 
list and the names of the parts are desig 
nated by numbers so that when a ney 
piece is required, all that is necessary i 
to write for the number corresponding 
the name of the part wanted. 





Low Pressure and Mixed Turbines 
By N. G. 


R. M. Neilson, in his article upon the 
low-pressure turbine, which appeared in 
Power of July 6 last, pointed out that 
the practical solution of the utilization of 
exhaust steam had been thought out by 
Professor Rateau, in connection with the 
employment of his accumulator. In his 
patents taken out in 1900, in different 
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FIG, I, NAMES .OF BOILER AND ENGINE PARTS 


true name is not known, different engi- 
neers coining different names for the 
same part. 

This applies to hoisting engines among 
other apparatus, and to assist the reader 
to know the correct terms to apply to 
the various parts of a hoisting engine and 
boiler the accompanying illustrations of a 
Lidgerwood hoisting engine of the double- 
drum type are presented. : 


\ 
Crank ee. 
Foot Brake Lever Pillow 


Block (Right) Power, N.Y 
showed the role which 
masses of great heat-absorbing capacity 


capable of condensing and regenerating 
the steam, according to the variations 1n 


countries, he 


the flow coming from the exhaust of 
the primaries, would play. With thir 


use it became possible to transform «an 
irregular, and consequently  unusa’ le, 


flow into a continuous flow capable of 
running a turbine at a regular rate. 
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Professor Rateau foresaw also the dif- 
ferent accessories necessary to render the 
low-pressure turbine completely independ- 
ent of the primary machine; among others 
an automatic valve, designed allow 
ihe exhaust steam from the primary ma- 
chine to escape directly to the atmosphere 
or to the condenser if the turbine did not 
absorb it, this valve being capable of be- 
ing regulated at will for a 
pressure. 


to 


determined 
He also foresaw and provided 
for the use of live steam at a reduced 
pressure as a relay, but if the insufficiency 
of exhaust steam is of 
the operation of the 
steam at low pressure 
cient. 


too long duration, 
turbine with live 
would not be effi- 
Professor Rateau must, therefore, 
have been led from the very first to the 
conception of the mixed.turbine, such as 
he indicated in his patents of 1901. The 
advantages of the low-pressure turbine, 
used in series with a turbine or piston 
engine at high pressure, were well under 
stood before that time, but the originality 
of the system consisted in feeding _ such 
a machine simultaneously with two sup- 
plies of steam ‘at different pressures, the 
low-pressure portion receiving from time 
to time not only the exhaust steam of 
other machines, but also the steam which 
had already worked in the high-pressure 
part of the turbine in such a way that 
these two supplies combined and worked 
together in the vanes of the low-pressure 
section. With the accumulator and the 
mixed turbine the practical solution of 
the problem of the utilization of exhaust 
steam is completely solved. 

Professor Rateau had even conceived 
as early as 1903 a turbine using steam at 
three different pressures, an idea which 
he put into practice in the first mixed 
turbine constructed, that of the Mines 
de La Réunion, of which more below. 

For the automatic control of the 
currents of arriving steam, Professor 
Rateau took out a patent in 1904 (United 
States patents 839,318 and 891,371) for a 
process of regulation, consisting of sub- 
mitting the admission valve to the sim- 
ultaneous although independent action of 
a speed regulator on one hand and of a 
piston or diaphragm controlled by the 
pressure of the accumulator on the other. 

The first installation of an accumulator 
made was that of the Mines de Bruay 
(Pas de Calais, France), in 1902. The 
accumulator comprises four vertical res- 
ervoirs of sheet iron, inclosing forty tons 


two 


of cast iron and about four tons of water. 
It receives the exhaust steam coming 
from a hoisting engine and blowers. The 
rescnerated steam is furnished to a low- 
Pressure turbine, which operates two con- 
tinvous generators mounted on the same 
shaft. The energy produced amounts to 
300 horsepower and serves in addition to 


the lighting to operate various machinery 
ut the mines. 
i the Mines de La Réunion, in Spain, 
“ 


accumulator was made from the shells 
ld cylindrical boilers inclosing 55 tons 
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of rails, which were procurable at a bar- 
gain. The exhaust steam comes from a 
hoisting engine and the steam pumps. The 
low-pressure turbines fed by this steam 
comprise two units of 300 horsepower 
each. They are peculiar in the respect 
that they are provided with a high-pres- 
sure section, fed by two other steam sup- 
plies, one at 43 pounds and one at 170 
pounds per square inch. 

The installation at de 
3éthune is particularly be- 
cause it contains the first high-pressure 
multistage turbo compressor has 
been put into service. This compresses 


the Mines 


interesting, 


which 
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ways less than that incurred by the instal- 
lation of boilers and their accessories. In 
all iron and steel works and mines employ- 
ing rolling mills, steam hammers and hoist- 
ing engines, it is generally preferable to 
retain the old piston engines, and to use 
exhaust for the production of 
electricity, rather than to put in an en- 
tirely new installation of reversible motors 
for driving the rolls and hoists, as has 
been recently proposed. If a central sta- 
tion is installed with turbines producing 
electric current for the of 
motors driving the rolls, etc., the steam 
consumption will amount to 12 to 15 kilo- 


steam 


operation 














60 cubic meters of air per minute, to a grams per horsepower at the electric 
pressure of 100 pounds per square motor. By combining the reciprocating 
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FIG. 2. 
inch absolute. The accumulator 
tains 36 tons of water and is fed by a 
hoisting engine, funning intermittently, a 
fan engine and a pump engine, the steam 
furnished by these three machines amount- 
ing to 13,230 pounds per hour, about. 

These examples of installations made 
by the company formed for the exploita- 
tion of the Rateau apparatus, or by its 
grantees in the different countries, could be 
much extended. The number exceeds to- 
day 200, and the horsepower is at least 
100,000, while at least 25 installations are 
in process of construction. All of the 
energy which they represent is obtained 
without the consumption of extra com- 
bustible and without other expense beyond 
that of the first installation, which is al- 


con- 


PARTS 
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OF ENGINE 


with low- 
pressure turbines, a horsepower can be 
obtained from the combination, with a 
consumption of eight kilograms per horse- 
power-hour. It should be remembered in 
this that the installation of 
reversible electric motors is exceedingly 
expensive. 


engines as they exist today 


connection 


that it is often 
convenient to group into a single station 
all the power service of an establishment, 
but on the contrary this concentration is 
not without inconvenience. In of 
a serious accident at the central station 
the service may be completely disorgan- 
ized so that it is of advantage to preserve 
the reciprocating engines, and to combine 
them with low-pressure turbines, produc- 


It cannot be denied 


case 
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ing either electricity or compressed air. 
The electricity will serve to replace small 
and inefficient machines by electric 
motors. 

In the mines the system is particularly 
adaptable because compressed air is need- 
ed while the hoisting engines are run- 
ning. Centrifugal compressors are destined 
to be much used in this connection di- 
rectly coupled to low-pressure turbines, 
run by the exhaust steam of the hoisting 
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utilizing the steam which has already 
served in the primary motors the coal 
consumption is not greater than that re- 
quired for gas engines, and the cost of 
installation and maintenance is much less. 
In round numbers, an installation of low- 
pressure turbines with accumulator costs 
one-half of the price of an installation of 
gas engines of the same capacity, while 
with the low-pressure turbine it is not 
necessary to have so many spares as it 
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FIG. 3. 


engine. The turbine can also be used to 
operate the centrifugal ventilator fans. 

In steel and iron works the use of ex- 
haust-steam turbines gives the means for 
producing cheaply the compressed air nec- 
essary for the blast furnaces, cupolas and 
bessemer converters. 

The low-pressure steam turbine can 
enter advantageously into the struggle 
with the internal-combustion motor. The 
system is more simple, more immediate, 
more dependable ‘and less costly. By 


‘Foot Brake Lever 
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PARTS OF CRANK AND DRUM SHAFTS AND FITTINGS 


is with the internal-combustion installa- 
tion. The cost of oil, which is very con- 
siderable in the case of the gas engine 
is very much reduced. 

The system presents advantages even in 
the case of a piston engine already run- 
ning condensing. Suppose for example 
that the machine consumes 6000 kilo- 
grams of steam when running noncon- 
densing. The application of the con- 


’ 


denser will effect a gain of 15 or 20 per 
cent., and make disposable 900 to 1200 
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kilograms of -steam at the boiler pr 
sure. By using this steam in a good « - 
dinary reciprocating engine condensi 
90 to 120 horsepower would be generat: 
If, on the contrary, the large engine 
run noncondensing and exhaust. ste. 
used in a low-pressure turbine, there \ 
be disposable some 4800 kilograms of d 
steam, for in the neighborhood of 2 
per cent. of the 6000 kilograms will have 
been condensed. These 4800 kilograr:s 
will give in the low-pressure turbine 3co 
brake horsepower instead of 90 to 120 
cbtained by the other arrangement. 

The economy resulting from the use of 
exhaust steam is indisputable. It arises 
not solely from the saving in coal and 
attendance, but also from the less cost of 
the first installation. In a mine working 
only ten hours a day the economy 
realized is sufficient to pay the cost of 
installation in two or three years. In the 
case of a steel and iron works the econ- 
omy is still greater, for the coal is in 
general more expensive and the machines 
usually work night and day instead of ten 
hours per day, with the result that the 
installation will pay for itself in one and 
one-half years. 

These figures, as well as the numerous 
applications which the low-pressure tur- 
bine has received, merit the attention of 
engineers and designers. Whenever it is 
desired to provide for additional power or 
to reduce the demand upon an existing 
installation, the possibilities of the use of 
exhaust steam in a low-pressure turbine 
may well be considered. 





A Glaze for Commutators 


The commutator of a dynamo or motor 
gives better results and wears less rapidly 
if it can be made to glaze over. As it 
is necessary in electroplating dynamos to 
use copper brushes, it is more difficult to 
glaze the commutator than when carbon 
brushes are employed. Owing to the low 
conductivity of carbon, they would have 
to be made much larger than those of cop- 
per to carry the same current. The fol- 
lowing composition, says the Brass JV orld, 
has been found excellent for glazing the 
commutators of electroplating dynamos: 
Dissolve 4 ounces of caustic potash in I 
pint of water, and then boil and add 1 
ounce of flowers of sulphur. Boil until 
the sulphur is wholly or partially dis- 
solved, making a yellow-colored solution. 
Then add lard oil and boil until a soap is 
made. Cool, and add a mixture of equal 
parts of flowers of sulphur and graphite 
(very fine, or that known as electrotypers’ 
graphite) until a thick paste is produced. 
This is applied to the commutator, but 
very little is needed to produce the de- 
sired results. 





The next convention of the Interna- 
tional Master Boiler Makers’ Association 
will be held at Niagara Falls, instead of 
Cincinnati. 
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DirectDrive Electric Elevators 


Description of Two Mechanically Controlled Machines Built by a 


Standard Company, Showing 


How They Are Made and Operated 





SY WitLia 


Two Haughton floor-type electric-ele- 
vator machines designed for mechanical 
control are shown in Figs. 31 and 32. The 
difference between two ma- 
chines is that the first one is not provided 
with the intermediate gears shown in 
Fig. 32. The object of these gears is to 
increase the lifting capacity of the machine 
when necessary. In many buildings it is 
necessary at times to lift extra-large loads, 
say from 7000 to 10,000 pounds, and this 
geared machine is used in such cases. The 
gears are generally not in use and are 
thrown out of service by the movement 
of the handle H near the brake stand E. 
Under these conditions the motor shaft 
is connected directly with the worm shaft 
and both rotate at the same velocity. If 
it is desired to lift a safe or other heavy 
object the bolts are taken out of the coup- 
ling that connects the armature shaft 
with the worm shaft, and the handle H 
is moved over, from the position in which 
it is shown, to the opposite side of the 
the back gears into en- 
gagement; then the motion of the arma- 
ture shaft is transmitted through the gear 
G, with the result that the worm shaft 
rotates at about one-sixth the rate of the 
armature shaft. If the machine is de- 
signed to lift, say, 2000 pounds when run- 
ning direct-connected, it will be able to 
lift 8000 or 10,000 pounds when driving 
through the back gearing, but in this case 
the speed will be reduced slightly more 
than the lifting capacity is increased be- 
of the increase in friction losses. 
It is an advantage, however, to have the 
speed reduced, because it makes it easier 
to control the starting and stopping of 
the car with its extra-heavy load. As the 
machine is not designed to run at full 
speed with such a heavy load, the brake 
and other parts are not capable of con- 
trolling the movement with such a load 
at high speed as well as when running 
under normal conditions. 

In both these illustrations of the Haugh- 
ton engine it will be noticed that the re- 
versing switch D is mechanically con- 
nected with the operating sheave A, the 
connection being made by spur gearing 
in one case, and in the other by sprocket 
Wheels and chain. By using this type 
of connection it becomes practically im- 
possible for the parts to get so disar- 
ranved that the movement of the revers- 
ing switch will not respond accurately to 
the movement of the hand sheave A, so 
tha: there is no danger of the operator in 


only these 


shaft, throwing 


cause 


M 


the car losing control of the elevator. 
The movement of the sheave A is kept 
within the proper limit by placing stops 
on the disk A’, at the side of the sheave, 
so that no matter how hard the operator 
may turn the operating wheel or lever, or 
how far he may try to move it, he will 
not be able to rotate the shaft so far as 
to injure the reversing switch D. 
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position as shown. The clutch B’ slides 
freely on the shaft, but is prevented from 
rotating by a feather which is also shown. 
The frame C of the stop motion can ro- 
tate freely around the shaft. When the 
elevator is running the bevel pinion P, 
mounted on the end of the drum shaft 
SS, rotates the frame C and thus the nut 
C’ is rotated; the rotation of this nut 

















FIG, 


The stop-motion machanism C as well 
as the slack-cable stop B can be fully ex- 
plained in connection with the line draw- 
ings presented in Figs. 33 to 57 inclusive. 
Fig. 33 is a section through the stop-mo- 
tion mechanism parallel with the shaft S. 
The operating sheave A and the disk A’ 
that carries the stops to limit the rota- 
tion of the shaft are firmly keyed in 


31 


causes it to travel along the shaft S, which 
has a thread cut on it at this point. At 
C” and C” are two nuts that are firmly 
clamped to the shaft S, so that when the 
traveling nut C’ reaches either one of 
them it carries it around and thus rotates 
the shaft. When the shaft S is rotated, ~ 
the gear K (or sprocket wheel, whichever 
may be used) rotates the shaft of the 
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reversing switch so as to return it to the 
central or stop position; all of which can 
be easily understood by reference to Figs. 
31 and 32. At the same time the crank K’ 
pushes down the brake rod and applies 
the brake. From this it will be evident 
that when the nut C” strikes either one 
of the fixed nuts C”, the reversing switch 
is returned to the central position so as 
to cut off the current that operates the 
motor, and at the same time the brake is 
applied to stop the rotation of the drum. 
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more than a foot and a half, while in 
very high-speed cars it may be 8, 10 or 
more feet. 

This Fig. 33 is 
called an automatic stop motion because 
it acts to stop the car automatically at 
both ends of its travel if the operator 
fails to move the car lever or wheel at 
the proper time. It is not an absolute 
necessity, because the operator can always 
stop the car 
lever, but he may neglect to do so soon 


mechanism shown in 


by moving the operating 
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FIG. 32 
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FIG. 33. 


One of the nuts C” and C” is so adjusted 
upon the shaft S that it will be struck 
by the traveling nut C’ just before the 
elevator car reaches the upper limit of 
travel; and the other nut is adjusted so 
that the nut C’ strikes it just before the 
car reaches the lower limit of travel. The 
distance from the floor level at which the 
car may be when the nut C’ reaches 
either of the fixed nuts C” depends on the 
speed at which the car runs. In low- 
speed elevators the distance may be not 


AUTOMATIC 
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PARTS ASSEMBLED 


enough to prevent the car from striking 
the overhead work or the bottom of the 
well. In mechanical stop 
motion, that is, one that is mechanically 
operated, is not used, and reliance is 
placed entirely upon switches that are lo- 
cated in the elevator well at points where 
they will be moved by the car itself when 
it reaches the proper point in its travel. 
Such devices cannot be used if the ma- 
chine is provided with a mechanically op- 
erated brake, because opening the switch 


some caseS a 
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will not apply the brake. In some ca-es 
elevators are provided with both ki: ds 
of stopping device, mechanical autom: tic 
stops and electrical stops, the latter je- 
ing generally called “limit switches,” as 
they limit the movement of the car by 
operating switches. If only one autom: tic 
stop device is used it is preferable that 
it be the mechanical stop motion, beca::se 
it is more certain to remain in proper ad- 
justment. 

The shaft S of the stop motion in lig, 
33 is carried in three bearings J,J,J, as 
shown in Fig. 32. The construction of 
the traveling nut C’ is clearly illustrated 
in Fig. 34, which shows that it is split; 
it is so made because it could not be put 
in position if solid. The fixed nuts ( 
are of the same construction as the nut 
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FIG. 34. TRAVELER NUT 


U 


UH)}_} 











JUU UU 


4 














Power, N.Y. 


FIG. 35. 


SLACK-CABLE CLUTCH 


C’ with the exception that they are 
provided with the end guides that 
on the ways in the frame C. The 
struction of the latter casting is 
shown in Fig. 36,*which shows a section 
parallel with the shaft and a transverse 
section; the letter A indicates the ways 
upon which the guides of the traveling 
nut C’ slide. At B” is shown the clutch 
end with which the clutch B’ of the slack- 
cable stop engages. The face P’ has gear 
teeth that mesh with the pinion P that is 
mounted upon the end of the drum shaft 
SS. 
The 


not 
run 
con- 
well 


slack-cable stop is a device that 


acts to stop the elevator motor if from 
any cause the lifting ropes become slack. 
The way in which this operates can be 
understood by the aid of Fig. 37, in which 
the stop-motion 


mechanism, the slack- 
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ile mechanism and the lifting drum are 
wn, the latter in broken lines. The 


lifting ropes R are represented wound 
around the drum 
distance upward. 
stop-motion shaft 


and running a_ short 
The clutch B’ on the 
is held from engage- 
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under the drum to the opposite side of 
the machine. On this shaft there 
two arms M and these carry between 
their ends a rod M’ that normally is held 
just low enough to clear the ropes R, 
wound on the drum. If the car when 


are 
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ment with the clutch B” by the lever B, 
Which swings around a pivot at L but is 
ret ned in position by the engagement of 
a pi at its lower end in a recess in the 
Upper side of the lever L’. This lever 
Is ved to a shaft L” which extends 


coming down should be stopped in any 
way the ropes would slack up and sag 
down as indicated by the broken lines R’ 
and their weight would depress the rod 
M’ to the position M” and thus rotate 
the shaft L” sufficiently to carry the lever 
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L’ down to the position shown in dotted 
lines, thereby freeing the pin at the lower 
end of the lever B, and leaving the latter 
free to be moved in the direction indi- 
cated by the arrow, by the 
the spring on the shaft S acting against 
the end of B’. As soon as B’ is thrown 
into engagement with B” the shaft S will 
start to rotate, because the box C is 
ing revolved by the pinion P on the end 
of the drum shaft, as shown in Fig. 33; 
therefore, as soon as the slack-cable stop 
comes into action and the lever B is re- 
leased, the shaft S will rotate and return 
the reversing switch to the stop position 
and at the same time apply the brake to 
stop the machine. 


pressure of 


be- 





Addition to Quarry Street Power 
Station, Chicago 


Plans for the east section of the new 
Quarry street plant of the Commonwealth 
Edison Company have been completed 
by Shepley, Rutan & Coolidge and figures 
for the work are now being taken. The 
building will ground area of 
approximafely 200x220 feet, will be two 
and three stories high, and without the 
machinery will cost about $400,000. The 
west section of this plant which was com- 
pleted about a year ago, is considerably 
larger than the one now to be erected, 
and cost nearly $700,000. The completed 
plant, which is at Quarry and Twenty- 
fifth river from the 
main plant at Fisk street and the river, 
west of the Halsted street bridge, will 
contain eight turbines altogether, and in- 
dependent of the machinery will represent 
an investment of about $1,000,000. 

The main plant, which was completed 
about 1902, has. ten and 
thought ample to meet the needs of the 
company’s for a 
years to come, but about three years ago 
it became that the capacity of 
the plant must be increased and, accord- 
ingly, the site of the present Quarry street 
plant was purchased and work on the 


cover a 


streets across the 


turbines was 


business good many 


evident 


first, or west, section was begun as soon 
as possible. 





Real Cause of Boiler Explosions 





William Sellers, the famous machine- 
tool maker, was not noted as a_ public 
speaker, but when he ventured to say any- 
thing at engineering meetings his words 
were remembered. At one time years ago 
Philadelphia was much excited on the sub- 
ject of boiler explosions, several accidents 

the 
one of 


to boilers having wakened natives. 


William Sellers 


meetings, and was asked to explain his 


attended these 
theory of the cause of boiler explosions. 
The reply came promptly: “Because the 
pressure inside is greater than the strength 
outside.”—Railway and Locomotive Engi- 
neering. 
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The Engine of Fulton’s “Clermont” 


From information obtainable from origi- 
nal documents there is little doubt that 
the engine of the first “Clermont” was 
built by Boulton & Watt, in England, and 
shipped to this country, and yet the fol- 
lowing statement is made in the Jron Age 
in its issue of September 23: 

“It is an interesting historical fact that 
Robert Fulton, who first made the steam- 
boat a commercial success, was not the 
designer of the engine which propelled 
the famous ‘Clermont’ on the Hudson 
river, ushering in the era of steam navi- 
gation. The engine was designed by Henri 
Frederic de la Frasse, who about 1803 
had a machine shop on Fair street, now 
Fulton street, New York, where he made 
models and did other work calling for 
the utmost precision. He was the only 
machinist of note then to be found in the 
city of New York. Capt. George W. 
Church, a grandson of Mr. Frasse, and 
who resides in Newark, N. J., has in his 
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in 1803, under date of August 6, Fulton 
wrote to Boulton & Watt, a letter, which 
is also in the possession of George 
Tangye, in which he states that if there 
were no law prohibiting the exportation 
of a steam engine to the United States, 
they were to make a cylinder of sufficient 
size to develop twenty-four horsepower, 
also the valve movement, air pump, piston 
reds and the condenser, with its parts, 
these apparatus to be sent to Brockhurst 
Livingstone, Esq. The letter in itself is 
an order for an engine. 

As a confirmation of its being authentic, 
Robert Fulton under date of November 
3. 1803, wrote to James Monroe, and the 
letter is at present in the Lenox library, 
New York City, to the effect that he had 
written Boulton & Watt, of Birmingham, 
to forward a steam engine, and also men- 
tioned the fact that they were unable at 
that time to export the engine without 
permission of the government. While 
there is no written proof that Boulton & 
Watt did ship an engine to Fulton, notes 
from Fulton’s notebook, which is in the 

















MODEL 


possession a small engine handed down 
from his grandfather, which he treasures 
as the model of the engine used in the 
‘Clermont.’ The accompanying illustra- 
tion is a reproduction of a photograph of 
this model. * * * * * * After the model en- 
gine was perfected it was taken by Ful- 
ton to England and followed in detail by 
Boulton & Watt, the result being the en- 
gine which served as motive power for 
the ‘Clermont.’ ” 

It is not claimed from any authentic 
source that Fulton built the engine that 
was used in the “Clermont,” let alone 
invent one, but that he applied the design 
of engine then in common use in England 
is a certainty. There is today in the 
possession of George Tangye, of Birming- 
ham, a letter written by Fulton, under 
date of November 4, 1794, to Boulton & 
Watt, asking for information regarding 
a steam engine to be placed in a boat. 
This shows that Fulton had in mind the 
purchasing of a steam engine, or the ap- 
plication of a steam engine to steamboat 
practice, several years before the “Cler- 
mont” made its first successful run. Again 


OF ENGINE DESIGNED BY FRASSE 


possession of Robert Fulton Ludlow, 
show that various sums of money were 
paid to Boulton & Watt for cylinders and 
parts of the engine, also a boiler, and'a 
fee to the treasurer for permission to 
ship the engine to America. 

There are also Fulton’s original draw- 
ings for a steamboat, which were sub- 
mitted to the commission appointed by 
Napoleon in 1803, which are now in the 
Conservatoire des Arts et Métiers, Paris, 
which conform very nearly to the design 
of engine found in the new “Clermont,” 
and which without doubt are reproduc- 
tions of the engine used in the first suc- 
cessful “Clermont.” 

As Fulton is known to have experi- 
mented with engines for steamboats for 
some years before his successful run up 
the Hudson, there is no reason to doubt 
that the model:shown herewith was the 
work of Henry F. Frasse and Fulton, as 
stated in the Jron Age, but that it is a 
model of the engine used by Fulton in the 
“Clermont” is not to be entertained, there 
being too many proofs to the contrary in 
the form of letters and original drawings. 
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Two Explosions in San Francisco 
By W. G. Ta.sott 


A sectional cast-iron heating boiler, | 
cated at 2151 Gerry street, San Francisco, 
Cal., exploded at 10:45 a.m., Monday, 
September 13. The boiler was connect« 
to a tank for the purpose of heating the 
water for the tub baths conducted by the 
Olympic Salt Water Company. Fuel « 
was used and the boiler was not equippe. 
with a safety valve, as it was intende 
that the boiler would not be under any 
more pressure while hot than while cold. 
Valves were evidently closed by mistake, 
allowing pressure to accumulate. 

The front and side of the building were 
blown out, a generator wrecked and a 
second generator of the same size and 
kind was blown out of position. Portions 
of the boiler and other débris were thrown 
across and into the street and a passing 
baker was seriously injured. <A _ horse 
tied in the street was injured so that it 
was necessary to kill it. The attendant 
happened to be immediately above the 
generator and the concussion wrecking 
the floor allowed a heavy bathtub to come 
down through the floor, carrying the at- 
tendant with it and breaking his collar 


aS eS 


bone. Workers in a laundry next door 
were slightly injured by falling glass, 
etc. There were several bathers in the 


establishment at the time, but fortunately 
all escaped injury. The possibilities for 
injuring a good many seems to have been 
great. The damages amount to probably 
$500. The.old generators are being re- 
placed by an approved boiler. It is evi- 
dently desired that the cause be announced 
as “one of those mysterious accidents.” 

On Monday, September 20, in the new 
home of the Pacific Gas and Electric Com- 
pany, a small Rudd hot-water heater ex- 
ploded. No damage was done outside of 
the heater and plumbing, although a man 
was present in the room at the time. The 
heater consists of brass-pipe coils, and 
was heated by illuminating gas. In this 
case, too, no pressure above that in the 
water mains was supposed to be able to 
accumulate. 





The Engineering Standards Committee, 
of Great Britain, has issued a standard 
specification for charcoal-iron lap-welded 
boiler tubes. The chief mechanical tests 
in connection with the specification are 
that the tubes should be annealed at both 
ends, and that strips cut from them should 
show a tensile strength between the limits 
of 19 and 24 tons per square inch, in- 
clusive, with a contraction of area of not 
less than 45 per cent. Samples of tubes 
should also stand bulging to a diameter 15 
per cent. greater when hot and Io per 
cent. greater when cold, than the normal 
diameter, while a piece of tube 2 inches 
long placed on end should stand hammer- 
ing down until it is 13 inches long 
without showing crack or flaw. 
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at Redondo 


Actual Operating Results at the Reciprocating-engine Station Which 
Earned the Largest Bonus That Was Ever Paid For a Power Plant 





OPERATING AND TEST RESULTS 


Our readers will recall the Redondo 
power station of the Pacific Light and 
Power Company as one for which recip- 
rocating engines were chosen at a time 
when practically nothing but turbines 
was being bought to drive large gen- 
erators, and as one which so far exceeded 
its guaranteed efficiency as to earn for 
its engineers and contractors the largest 
bonus ever paid upon a central-station 
plant. 

Much interest has attached to the con- 
tinued operation of this station. Asser- 
tions were made at the outset that the 
test results wotld not be maintained in 
commercial service, and rumors are rife 


moisture or otherwise, and as the oil 
was from the same wells as that 
in the official test a reduction to the 
standard of the guarantee would doubt- 
less have made a similar reduction in the 
results. 

According to this statement, the aver- 
age uncorrected economy of the station 
for the first sixteen months of its opera- 
tion in the hands of the owner was 220.59 
kilowatt-hours per barrel of oil. It will 
be remembered that the results of official 
tests of this station have been given in 
the Transactions of the American So- 
ciety of Mechanical Engineers.* The 
official 15-day test of a 5000-kilowatt unit, 


used 


mon to the average central station, gave 
an uncorrected economy of 224.80 kilo- 
watt-hours per barrel of oil; this result is 
equivalent to an actual oil consumption 
of 1.49 pounds of oil per kilowatt-hour; 
corrected according to the contract, this 
result becomes 1.37 pounds of oil per kilo- 
watt-hour, 25,349 B.t.u. per kilowatt- 
hour, and 243.76 kilowatt-hours per 
barrel of oil. Both of these official tests 
were on a power factor more favorable 
than that shown by the average for sixteen 
months. This table show the 
absolute operating economy of the 
Redondo plant, but merely its perform- 
ance relative to that as indicated by the 


does not 


official tests. 
The 








SIXTEEN MONTHS’ PERFORMANCE OF THE REDONDO STATION. monthly economy records given 
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by seaweed, a practical difficulty to which 
a beach plant in a southern latitude is 
subject to a degree to which engineers 
upon deeper and 
strangers. 





*Official 24-hr. test, complete plant. +On one 5000-kw. unit, without circulating pump. 








to the effect that the economy has fallen cooler 
off badly. The accompanying statement 


of the results obtained during sixteen 


except the circulating pump, showed an waters are 
uncorrected economy of 235.64 kilowatt- 


hours per barrel of oil; this result is The record for the month of August, 


ea yea 


aE UN SD 


ene 


months of continuous running will, there- 
fore, be gladly received. It is furnished 
by C. R. Weymouth, of Charles C. Moore 
& Co., engineers, the contractors, and 
verified by E. R. Davis, electrical engi- 
necr of the Pacific Light and Power 
Company. 

The guarantee was based upon oil hav- 
ing a thermal value of 18,500 B.t.u. per 
pound, moisture not to exceed one per 
cent, sulphur not to exceed one-half per 
cent., 334 pounds to the barrel. The figures 
given in the table are those of the oil 
ac'vally fired without any correction for 


equivalent to an actual oil consumption 
of 1.42 pounds of oil per kilowatt-hour ; 
corrected according to the contract, this 
result becomes 1.32 pounds of oil per kilo- 
watt-hour, 24,438 B.t.u. per kilowatt-hour, 
and 252.84 kilowatt-hours per barrel of 
oil. A similar test for one day on the 
complete plant of three units, including 
circulating pumps under an average head 
of about 35 feet, a deficient quantity of 
circulating water, and when operating a 
number of external auxiliaries not com- 


*Vol. 30, page 775. 


1909, shows if anything an improvement in 
economy rather than a falling off as 
It will be noted that the. un- 
corrected economy for five whole months 
has exceeded that for the complete plant, 
for the one day’s official test. It will 
also be noted that the average economy 
for the sixteen months is very close to 
that shown by the official test of the 
complete plant, in spite of the causes for 
falling off, as above indicated. These 
figures demonstrate conclusively that the 
intrinsic efficiency of the individual ap- 
paratus has not fallen off in the slightest 


rumored. 
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during this period of operation. This 
information is of material interest in 
view of the claim often made by tur- 
bine advocates that the economy of the 
reciprocating engine depreciates rapidly 
with wear. ; 

The plant, since it has been turned over 
to the customer, has not suffered a single 
interruption due to failure of the engines, 
notwithstanding the fact that there is not 
an iota of reserve capacity except the in- 
herent reserve due to the fact that there 
are four cylinders to each engine with a 
probability of damage to but one cylinder 
at a time, and the possible operation of 
the unit with the remaining three. 

The practical immunity of damage from 
water in the cylinders was demonstrated 
in the early days of breaking in the sta- 
tion when water was carried through the 
piping in quantities, owing to an improper 
connection to the superheater within the 
boiler. During this short period the en- 
gines were run practically on suds. The 
gridiron valves of the McIntosh & Sey- 
mour engines lifted to relieve the cyl- 
inders, the engines groaned a little, water 
shot out of the piston-rod packings in 
streams, but the enzines kept right on 
with their wort: 

Owing to the ineviiabie occasional loss 
‘of vacuum, it is gratifying to the owners 
to know that the engines are capable of 
driving the generators at their maximum 
load when running noncondensing as weil 
as when running condensing; the con- 
tractors maintain that such operation is 
possible only with reciprocating engines. 

To the results as furnished by Mr. 
Weymouth, we have added column 4, 
giving the results in pounds of oil per 
kilowatt-hour, based on 334 pounds per 
barrel. 

The load factors given in column 2 
are the net outputs for the several months 
divided by the product of 15,000 (the 
full rated capacity) and the hours in 
the month. Many stations define their 
load factor as the quotient of the aver- 
age divided by the maximum load. Since 
the peak load averages considerably over 
15,000 kilowatts, the average load factor 
upon this basis is considerably lower than 
that given in the table. 

No information is as yet available as 
to the separate efficiencies of the boilers 
and engines, and this is looked for with 
unabated interest. 





Throttling Steam to the Engine 
CuHartes N. Cross 


In a paragraph under the above title, 
A. A. Blanchard asks in the August 24 
number, page 321, whether an increase of 
speed will increase the economy of the 
engine. 

In a case like this, where so few data 
are given, several assumptions are nec- 
essary, some of which may not be true 
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for the actual conditions. 
is on the assumption I 
the governor is of the 
engine probably has an ordinary slide 
valve. The cutoff then is not less than 
50 per cent. of the stroke. The load is to 
be the same for both speeds, and the 
speed is to be increased from 156 to 200 
revolutions per minute. If some other 
speed, such as two or three times 156, had 
been chosen for the second value, the 
results arrived at might be far different. 
1 have also assumed diagrams nearly 
ideal, but that ought to be immaterial as 
far as the comparison goes, since all the 
conditions are the same for the two cases 
except the speed. If the load is constant 
when the speed changes, then the mean 
effective pressure mist change, for in the 
formula: 


The following 
have made: Since 
throttling type, the 


— PLAN 


W 
33,000 


(1) 


where 
W = Horsepower, 
P = Mean effective pressure, 
L=Length of stroke in feet, 
A = Area of piston in square inches, 
N = Number of strokes per minute, 


Tressnve, Pounds per 
Square Inch ( Absolute) 
S 
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THEORETICAL DIAGRAMS TO DETERMINE EF- 
FECT OF THROTTLING 


if W, L and A remain constant and N 
varies, then P must vary also. 

For the diagram I have assumed that 
the clearance equals 11.85 per cent. of the 
stroke, cutoff 56.8 per cent., compressiom 
12.5 per cent., expansion to be hyperbolic, 
and the back pressure to be 14.7 pounds 
absolute. 

Of course if these values are not the 
same as those from an actual diagram of 
the engine to which Mr. Blanchard re- 
ferred, the final results will be different. 

I have also assumed the steam pres- 
sure given, viz., 35 pounds, to be gage 
pressure, so the absolute pressure is about 


14.7 + 35 = 49.7 
pounds. 

Then I have drawn 
gram, abcdef. By means of the planim- 
eter I find the mean effective pressure 
to be 29.8 pounds. Substituting in equa- 
Hon (2): 


29.8 X #2 & 153.9 X 156 
33,000 


an assumed dia- 





= IV = 39.75 (2) 


This would be the horsepower of one 
end of the cylinder at 156 revolutions per 
minute. 
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Now in 


P 33 x 153-9 x 200 
33,000 





= Se 5 


P= 39.75 x 33,000 = 22.2 (3) 
44 X 1539 a 200, °° 4 


or, the same result can be obtained thus: 





156 
29.8 — = 23.24. 
9.3 X a 3-24 
Therefore, 23.24 is the mean effective 


pressure when the speed is 200 revolu- 
tions per minute, and the load the same 
as for 156 revolutions per minute. 

To get a diagram showing a mean ef- 
fective pressure of 23.24, the initial pres- 
sure must be lowered by throttling. Thus 
by trial I constructed diagram ghmdef 
so that its mean effective pressure is 
23.24. It actually is 23.27, but that is 
quite close enouch for the purpose. This 
gives the initial pressure as 42 pounds 
absolute. 

Now we can determine the diagram 
water rate from the following formula: 


OR 5 i ae see —— ; 
W oa (C+ E)We—(H +E) Wal, (4) 
where 

W = Weight of steam per indicated 
horsepower per hour, 

M =Mean effective pressure, 
pounds per square inch, 

C = Proportion of stroke completed 
at cutoff, 

H =Proportion of stroke during 


which compression takes place, 
E = Proportion of clearance, 
We=Weight of one cubic foot of 
steam at cutoff pressure, 
Wh=Weight of one cubic foot of 
steam at figuring of compres- 
sion. 
The last two are taken from the steam 
tables. 

The values from the diagrams and 
steam tables substituted in equation (4) 
are as follows: 

For 156 revolutions per minute, 

Wan [(0.568 + 0.1185) 0.1181 — 

(0.125 -+ @.1185) 0.0376] = 38.45; 


for 200 revolutions per minute, 


ba I 3750 
W= _— [(0.568 + 0.1185) 0.1009 — 
<< om] 
I 


(0.125 + 0.1185) 0.0376]. 
W = 41.48. 

From this theoretical consideration of 
the matter it is seen that the steam con- 
sumption will be increased. This is true 
only if the conditions I have assumed are 
the same as are found in the actual en- 
gine; but this method of investigating the 
problem is perfectly applicable, and the 
results found would be an indication of 
what might be expected from a test of 


the engine. Since the temperature range 


for the smaller diagram is less, the cyl- 
inder condensation would be cut down 
and consequently the actual water rate 
would be smaller than for the larger dia- 
gram. 
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Use of the Indicator in Gas 
Engine Operation 





By PETER EYERMANN 
Referring to L. J. Buschman’s letter in 


the August 31 number, I call attention to 
some points which might be of interest 


i. ee 
B A 
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FIG. 2. 
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FIG. 6. REPRODUCED Power, N.Y. 


Load, 100 Amperes 








Power, N. ¥. 
ric. 7. 
in connection with steam engines as well 
gas engines. 
'n general I find Mr. Buschman’s notes 
On mixtures and igniter adjustment to be 
K., but the readers of Power will prob- 
lv criticize the absence of the atmo- 
ieric line in the diagrams, which were 
as. i ’ 
le with the high-pressure spring. On 
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absence of this line it 
is impossible to analyze the diagrams, and 
the impression given to gas engineers is 
that the engine in this case must have 
been of very old make, as the diagrams 
show hardly any compression. If his dia- 
grams are reproduced my remarks will be 
more clearly understood. Fig. 1 cannot 
be considered a good diagram of a gas 
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account of the 
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engine. Mr. Buschman’s remark concern- 
ing Fig. 2 is correct, but the thick part 
of the diagram proves that the gas en- 
gine must be a gas eater. 

Both 20-pound spring diagrams (Figs. 
5 and 6) show the cam setting all right, 
but there is no reason for missing the 
upper lines of the diagrams. These lines 
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are just what we want to see, tiie bogin- 
ning of the falling-off of the exhaust line. 

I submit some diagrams of my own. 
These were taken from a Du Bois tandem 
“gas engine, direct-connected to a 50-ki!o- 
watt generator. All of these were made 
with a 120-pound spring, which is general- 
ly used on steam engines. The diagram 
in Fig. 7 was taken with a half 
load, that in Fig. 8 with a full load, that 
in Fig. 9 with an overload. 

The governing with loads was 
qualitative only, and in the diagrams the 


shown 


these 
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13 


round which Mr. Buschman men- 


tions are shown, but my engine has high 


tops 


compression while his had low compres- 
sion. I also show some diagrams, Figs. 
1o and 11, that were taken 20- 
pound spring, but which nevertheless show 
These were taken under 
the other diagrams. 


with a 


the upper lines. 


the same load as 
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Compare these with Figs. 5 and 6 sub- 
mitted by Mr. Buschman. I consider these 
better diagrams because they more cor- 
rectly show the rapid falling-off of the 
expansion line. 

I also submit diagrams in Figs. 12 and 
13. These were taken with 8-pound 
springs and show the cam settings much 
better than if a 20-pound spring were 
used. I suggest that readers think over 
the matter of the vacuum in the exhaust 
line of this gas engine. 





High Initial Pressure on the 
Crank End 


By A. C. WALDRON 








In the September 14 number, A. C. 
Browne shows indicator diagrams with 
the crank end the higher and wants to 
know why. 
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lished which 


diagrams have been _ pub- 
have shown perfect con- 
ditions as regards valve setting, and 
yet the only trouble that worried 
the engineer was that one end showed a 
higher initial pressure than the other. 
Nor was this defect confined to a par- 
ticular type. It is rarely that an engineer 
need fail to distinguish the crank end 
from the head end, if he is familiar with 
the underlying principles, because it is an 
established fact that with engines having 
a direct valve motion, in which the ec- 
centric does not follow the crank but 
leads it, the crank end will measure the 
highest, while with indirect valve mo- 
tion, such as piston valves taking steam 
in the center and exhausting over the 
ends, if no reversing rocker arm is used 
it follows the crank. The defect, though 
not entirely obliterated, is greatly im- 
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proved, except where the connecting rod 
is very short compared with the length 
of the crank, which causes the angular 
effect of the connecting rod to be more 
in evidence, as shown by Figs. 2 and 3. 
The angularity of the connecting rod is 
the cause of the piston moving more slow- 
ly on leaving and approaching the crank 
end, and traveling faster on leaving and 
approaching the head end. It is this slow 
movement on the crank end which enables 
the pressure to assume a higher plane, 
because it surely takes time to attain 
boiler pressure. We also have the area of 
the piston, which takes up so much room, 
making less space to fill and more time 
to fill it because of the slow movement of 
the piston. 

An eccentric is really a crank and is 
subject to distortional movements the 
same as the connecting rod, only in a 
less degree. The action of the eccentric 
causes the valves to move very irregu- 
larly, as the crank does the piston. When 
the head end is taking steam the valves 
are moving very slowly, while on the other 
end the conditions are reversed. With the 
piston starting on the crank end and the 
eccentric moving on its head end with 
great rapidity, is another reason for get- 
ting so high an initial pressure in the 
crank end, because when the piston moves 
astest the valves move the slowest. 

If there is a reversing rocker arm be- 





2 


tween the eccentric and valve, the angu- 
larity, as affecting the hight of the dia- 
gram, practically equalizes the initial pres- 
sure on both ends, causing a fast-moving 
valve when the piston moves fast and 
a slow-moving valve when the piston 
moves slowly. Figs. 2 and 3 show how the 
angular effect increases as the connecting 
rod decreases in proportion to the length 
of the crank. 

Suppose we place the crosshead in the 
center of its travel, which would be at 4, 
and use the rule of making the connect- 
ing rod the length of A to C. If we 
place the crank on the half stroke, or 90 
degrees from the head end, and try to 
connect the rod to the crank pin, it will 
follow the arc D and be too short, ne- 
cessitating advancing the crosshead from 
A to B to meet the crank pin. Hence, 
while the crank turns half a stroke the 
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crosshead has to move more than half a 
stroke, as shown by the distance A to B, 
consequently the crosshead has to travel 
a longer distance from the head end for 
the crank to make half a stroke than for 
the crank to complete the rest of the 
stroke. This is why it travels faster in 
the first part, or from the head end, as the 
crank turns at the same speed all the 
time. In Fig. 3 the same idea is shown, ex- 
cept that the connecting rod is made only 
two cranks long. The angular effect is 
increased as shown by A and B, Fig. 3, 
which is nearly three times that of A-B, 
Fig. 2. 

There is a type of connecting rod and 
crosshead combined (Fig. 4), which would 
remedy the angular effect as far as the 
piston travel is concerned, but where the 
valve is operated by an eccentric, we 
would get the slight effect due to the ec- 
centric-rod angularity. 

In Fig. 1 the full line A _ represents 
ideal conditions because of equal cutoffs, 
equal areas and equal hights on both the 
head and crank ends. I often wonder 
how others get them, because in measuring 
numerous diagrams from a large num- 
ber of engines, having different valve 
gears, with speeds ranging from 50 to 
300 revolutions, I have invariably found 
from 1 to 5 pounds higher pressure on 
the crank ends except where the rem- 
edies mentioned have been applied. If 
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through ignorance of these defects we try 
to get equal cutoffs, we will get the line 
B, Fig. 1, which with the increased hight, 
and full expansion line is sure to produce 
a greater area for the crank end, and 
since we have the area of the piston rod, 
which decreases the square inch at this 
end, the effective work on each end is 
practically balanced because the higher 
initial pressure makes up for the loss in 
piston-rod area. Hence the absurdity 


of the common practice of subtracting thie 
area of the piston rod in computing the 
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rsepower of the engine. From Fig. 1 
it is apparent that equal cutoffs and equal 

reas, and equal steam lines to the point 
of cutoff, rarely exist in actual practice. 

It is true that the expansion line may 
depart from the theoretical expansion 
either above it, due to leaking 
steam valves, or below it, due to leaking 
piston or exhaust valves, or, excessive 
condensation may to a certain extent make 
up the unequal card areas. If we hope to 
get equal diagram areas we must cut off 
sooner to make up for the higher initial 
pressure as shown at c, Fig. 1, and this 
would unbalance the work done by each 
end to that due to the piston-rod area. So 
we arrive at the conclusion that it is 
not a bad feature to have a higher initial 
pressure on the crank end, as the piston 
rod takes up piston area (which is not the 
case on the opposite side of the piston), 
allowing the head end to do as much on 
less initial pressure, if the angular effect 
of increasing the hight of the crank end 
is not too great. 


curve, 





Safety Telltale for Signal Lamps 
By R. H. FENKHAUSEN 


There are many locations about a power 
house where incandescent lamps are used 
for signals and water-level indicators, and 
to illuminate dark corners, etc. In case 

















FIG. I 


one of these lamps burns out unknown to 
the power-house attendants, the desired 
signal or alarm will not be transmitted 
and service delay may occur. 

Fig. 1 shows a device designed original- 
ly to notify the man in the pilot house in 
case one of the running lights should 
go out aboardship. The device may be 
used to advantage in power-plant work 
to notify the attendant, should any signal 
lamp burn out, or the wiring become open- 
circuited. 

Two magnets, Fig. 2, are arranged in- 
side the gong of an alarm bell, the mag- 
net 4 being in series with the signal lamp. 
When the signal lamp is lighted the mag- 


et 4 attracts its armature and opens the 
Contacts 2. If the signal lamp burns out, 
th 


magnet A will drop its armature, 
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closing the contacts 2 and completing the 
circuit through the lamp C and alarm bell 
B which rings and attracts the attendant’s 
notice. The double-throw switch D is then 
thrown over, putting the duplicate signal 
lamp in circuit, and the burned-out lamp 
is replaced when convenient. The ap- 
paratus may be tested at any time by open- 
ing the switch D, which should light the 
lamp C and ring the bell until the switch 
is closed on one of the two sides. 





Compression Outside the Main 
Cylinder 





By WILLIAM WESTERFIELD 


I noticed something under the above 
caption on page 485 of the September 21 
number, by S. Kirlin. As I read this 
contribution, I thought of that old fellow 
who said: “There is nothing new under 
the sun,” and the thought occurred to me 
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steam from the boiler. In making this 
statement I have the satisfaction of hav- 
ing with me every designer and builder 
of steam that I know of, for 
their engines are designed with a view 
to accomplish 


engines 


just this thing. If the 
device described is better than compres- 
sion obtained in the usual manner, it is 
reasonable to suppose that some builder 
would have adopted it long ago. 

This device is merely an adaptation of 
the-“air spring” used so long on printing 
presses that all the patents have expired, 
so that no one fear of 
suits for infringement of patent rights if 
he desires to apply it. 


need have any 


It may be admitted that “if the exhaust 
valves were allowed to remain open until 
the piston had reached the end of the 
stroke, or nearly so, practically all of the 
wrecks due to water in the cylinder would 
be avoided,” yet it may be said, too, that 
with intelligent design water in dangerous 
quantities will not be likely to get into 
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also that the saying does not apply to the cylinders while running. It will be 


this age, for this idea is certainly new. 
Whatever may be thought of the utility 
of the device described, I am sure that 
no one will dispute its gracefulness. While 
it is not universally conceded “that com- 
pression obtained in the usual manner, 
by closing the exhaust valve when the 
piston is yet several inches from the end 
of the stroke, is economical or desirable 
if the same results could be obtained 
otherwise,” I believe that this is so nearly 
the case that there will be a very limited 
application of the device, if it is put on 
the market. Those best informed seem 
to agree pretty generally that it is better 
to fill the clearance space by compression 
than completely to exhaust the cylinder 
and have the same space to fill with live 


impossible for many long years yet so to 
install power plants that ignorance or 
carelessness cannot damage or wreck, but 
with good design and skilful operating 
the dangers from water in the cylinders 
need cause no nightmares to the engi- 
neer. 

In this connection, I may say that I 
have seen many plants that were apparent- 
ly designed with a view to getting all 
the water possible into the cylinders of 
the engines. In such places we have a 
right to look for trouble, for it is as cer- 
tain to come as the sunset and the sun- 
rise. This is a condition that can be cor- 
rected only by having power-plant equip- 
ment installed under the close supervision 
of men who understand the work. 
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I think that it is pretty generally agreed 
that compression represents just so much 
negative work done in the engine cyl- 
inder, in the case of a steam engine. I 
think that is about the most generally 
admitted fact of all that have been con- 
sidered in connection with the discussions 
of compression. While this is the case, 
it is also pretty generally conceded that 
the power absorbed in compression is 
practically paid back in expansion of the 
steam compressed into the clearance 
spaces. Then, as is agreed, compression 
is required to bring the reciprocating parts 
of the engine to rest without shock or 
jar. Now: in getting compression in this 
manner in the main cylinder of the en- 
gine, we derive power from the steam 
compressed. In the case of the device 
described by Mr. Kirlin, we would get but 
little if any benefit. 

In regard to the claim that with this 
device clearance might be safely reduced, 
I think the engineering world will desire 
better proofs than are offered before ac- 
cepting the proposition. Let us see in 
case of a loose piston what the result 
would be. In case we have compression 
and lead in the main cylinder, as soon as 
this occurs a noise will occur in the cyl- 
inder due to the piston being driven back 
and forth between the nut on the end of 
the rod and the shoulder, but compression 
coming before the end of the stroke is 


reached will prevent the piston from hit-* 


ting the head until the nut had probably 
allowed the piston to come off the rod. 
In case the compression was outside the 
main cylinder this would allow the pis- 
ton to hit the head as soon as the nut 
had slacked a very little, as there would 
be no compression acting on the main 
piston. ; 

In a general sense, I do not think that it is 
likely that the clearance in high-grade 
engines will be reduced much below pres- 
ent practice. One of the factors that de- 
termines safe clearance between piston 
and cylinder heads is the character of the 
attendance the engine is likely to have. 
Hence on the high-grade engines that are 
to be installed where the attendance is ex- 
pected to be high-grade, the clearances 
are less than in engines designed for saw- 
mill service, where the fireman and the 
engineer are the same, and both may be 
green from the plow. 

It might be mentioned, too, that in 
those engines having the greatest amount 
of clearance, the trouble is not due to 
the space between the piston and cylinder 
heads, but that embraced in the steam 
passages between the steam chest and 
cylinder.. In the Corliss engines this is 
generally much less than in engines of the 
slide-valve type. The efforts of engine 
designers during the past few decades 
have been directed toward reducing the 
clearances in the steam passages, seeking 
to make the passages as direct as possible, 
and as short, rather than to reducing the 
clearance between the piston and cylinder 
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heads, seeming to have come to the con- 
clusion that the safe limit has been 
reached some time ago. 

Let me say that it is not my desire to 
throw cold water on the spirit of investi- 
gation. I think though that efforts to- 
ward simplicity and away from complica- 
tion will be better for the public and the 
engineers, and worse for the makers of 
packings and lubricants. 





Use of Gas Engines for Boosting 
Gas Pressure in Transmission 


Pipes 


An installation of Westinghouse gas 
engines for boosting the pressure in its 
illuminating-gaspipe lines, has recently 
been contracted for by the Public Service 
Corporation of New Jersey. At its 
Hoboken and Passaic plants, four 13x12 
Westinghouse vertical gas engines, equip- 
ped with special regulating mechanism, 
will be employed to drive direct-connected 
Root blowers delivering gas at pressures 
varying from 34 pound to 4 pounds per 
square inch, as desired. 

The delivery of gas by the blowers is 
automatically made to conform to the de- 
mand on the gas lines by increasing the 
speed of the engines as the pressure in 
the mains tends to fall. To accomplish 
this, a special controlling valve has been 
added to the engine equipment, which 
throttles the fuel admitted to the engine, 
adjusting its speed between 290 and 125 
revolutions per minute, as the demand for 
gas varies. The controlling valve is op- 
erated by a piston, to which pressure from 
the gas-reservoir line is admitted, and 
which moves against the compression of a 
helical spring to close the fuel valve as 
the line pressure rises. 

The controlling valve is fitted with a 
positive stop so adjusted that even though 
the line pressure reaches its full value, 
the fuel valve cannot close beyond a point 
where the engine will continue to turn 
over on light load, thus avoiding the ne- 
cessity of restarting the engine when the 
blower pressure is again required. While 
it is estimated that the minimum demand 
on the pipe lines will probably absorb the 
delivery of the blower at its lowest speed 
(125 revolutions per minute), any pos- 
sible abnormal rise in pressure is pre- 
vented by the provision of relief valves 
which automatically open a bypass around 
the blower, enabling the engine to run 
light while performing no other work 
than circulating the gas in its local circuit. 

A standard governor device has also 
been supplied with these engines, designed 
with considerable play or backlash, so 
that the governor does not control the 
gas admission until the engine speed ex- 
ceeds 250 revolutions per minute. Above 
this, the governor travel takes up the 
backlash, throttling the gas and prevent- 
ing any possibility of overspeeding in case 
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the pressure in the transmission line 
should suddenly be relieved. 

The location of the boosting equipment 
dictated the use of a magneto generato: 
driven from the main engines, for suppl) 
ing the ignition current. In order to ob 
tain approximately constant speed for th« 
ignition generator driven from an engin 
of widely varying speed, a Holtzer-Cabo 
magneto equipped with a governor pull 
is employed. The magneto is the typ 
used for automobile service, giving low 
voltage direct current. It is driven b 
friction contact with the side face of th 
flywheel rim, which varies in speed fro: 
125 to 290 revolutions per minute, th: 
governor acting to withdraw the pulle 
momentarily when its speed exceeds nor 
mal rating, so that whatever the speed of 
the engine, the magneto runs at approxi- 
mately constant speed. 

The engines are each of 90 brake-horse- 
power capacity, and use illuminating gas 
from the supply lines, with a heat value 
of approximately 600 B.t.u. per cubic foot. 
The engines are direct-connected to the 
blowers through flexible couplings. 

A Westinghouse single-phase alternat- 
ing-current motor drives a 3x4-inch belted 
air compressor supplying storage tanks 
from which air is taken to start the en- 
gines. 





American Electrical Engineers in 
Argentina 


Consul-General R. M. Bartleman of 
Buenos Aires reports concerning the op- 
portunities in the Argentine Republic for 
American electrical engineers: 

There certainly is an opening for first- 
class electrical engineers, as well as 
structural engineers, and they will be suc- 
cessful if they conform with the customs 
of the country to a certain extent, but 
they must remember that electrical and 
other engineers in Argentina are paid 
fully 20 per cent. less than the usual pay 
of engineers in New York. 

The principal difficulty to be encount- 
ered by American engineers in getting a 
foothold in the important constructions 
lies in the fact that these constructions 
are almost wholly financed by English, 
German or French capital, and naturally 
the important posts fall to the engineers 
of the countries furnishing the capital. 
This does not mean that there is no room 
for American engineers, whose training 
and methods of work are acknowledged 
to be the best in the world. Already the 
matter of building construction after the 
styles and methods employed in_ the 
United States has received good impetts 
in two or buildings, now nearly 
completed, which have been erected after 
the designs and methods used in the 
United States, the structural steel and 
ornamental ironwork having been fwr- 
nished and erected by American firms 
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from Practical Men 


Don’t Bother About the Style, but Write Just What You Think, 
Know or Want to Know About Your Work, and Help Each Other 





WE PAY FOR USEFUL 


A “Perfect’’ Handhole Plate 





A few years ago two new 72-inch by 
18-foot return-tubular boilers had been 
running but a short time when one of the 
back hand plate gaskets blew out. 

I found that the handhole had been cut 
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So near to the outside of the head the plate 
came in contact with the round part of 
the head, where it was flanged to fit the 
shell and, the plate being flat, prevented 
It irom touching the head at the ends. 

T rounded the bottom edge of the plate 
to "t the flange on the head and had no 
further trouble. 


‘terward had a set of patterns made 





for a new handhole-plate outfit, which 
the accompanying sketches will explain: 

Fig. 1 represents the plate. This I had 
cast solid, and a %-inch hole drilled with 
a deep countersink on the back side. I 
chipped a groove through the counter- 
sink, and had the stud turned and driven 
into this hole, and riveted, which insured 
a tight job, the groove in the counter- 
sink preventing the stud from turning in 
the plate. 

I put two nuts on the stud, one thin, 
made by cutting a regular nut in halves. 
The object of the thin nut was to hold the 
plate in place before the crab was put 
on, by screwing the thin nut with the 
fingers up against a U-shaped strap, Fig. 
2, slipped over the stud and against the 
boiler head, holding the plate in position 
so that it could be seen that everything 
was right before putting on the crab. 

This strap was made of !4-inch square 
iron, and the thread on the stud was cut 
far enough to allow the nut to pinch it. 
The crab I made like Fig. 3, the slot 
through it being large enough to go over 
the strap easily. When the crab was put 
in place and the outside nut screwed up, 
the strap dropped out, the nut holding 
this strap being only screwed up with tne 
fingers, as stated. 

The pocket for the outside nut was 
made large enough to get a wrench on 
easily. After screwing up the nut the 
pocket was filled with asbestos, completely 
covering the nut, which prevented the nut 
from burning. 

Leon H. WILLIAMS. 

Philmont, N. Y. 





Eccentric Strap Repair 





The accompanying sketches show a 
repair made on a large eccentric strap. 
It is somewhat different from the one 
usually made on this particular part of 
an engine. Two plates were bent to con- 
form to the shape of the strap and were 
screwed and brazed fast. The brazing 
prevents the screws from working loose. 
When these plates were in place, as shown 
at M, Fig. 3, the halves of the strap were 
placed together, bolted, put in the lathe 
and the sides turned away, the section 
of the strap being like that shown in 
Fig. 1. The overlapping shoulders were 
turned away and the section B, Fig. 2, 
shows how two pieces were riveted on 
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each side at E E by a through rivet, which 
when in place formed the overlapping 
shoulder. These rings are shown in Fig. 
4. They were made from wrought iron 
turned and riveted in place on the ec- 
centric strap, leaving a slight finish at D, 
so that a finishing cut could be taken in 
the lathe after the whole had been riveted. 
Then this was finished in the lathe. The 





Power, N.Y. 


FIG, 2 

















FIG. 4 


two rings were of steel, solid in the cir- 
cular form, and necessary 
liners in the jaws of the eccentric strap. 
It was then necessary to saw these rings 
apart, which was done with a hacksaw, 
then finished with a file, when the job was 
complete. This made a strong repair. 
C. R. McGaney. 
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A Handy Die Holder 





The following description is of a die 
holder for use in constricted spaces, where 
the stocks will not swing; or, if there are 
no stocks, this little tool can be made in 
a few minutes to fit the dies. 

Here is one for my 1%-inch dies. Two 
pieces of 1x%4-inch steel (A and 4’ in 
sketch) are cut, each 4% inches long. In 
A are drilled two 3-inch holes, one % 
inch from one end and the other 2% 
inches away from it. In A’ two cor- 
responding %-inch holes are drilled. Get 
two %-inch bolts, cup-headed preferably, 
4% inches long under the heads and 
threaded about one-third of their length. 
Make them tight fits in the holes in A 
and ream out the holes in A’ so that the 
strip will slide on the bolts. The width 
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DETAILS OF A HANDY DIE HOLDER 


of my 1%-inch dies is 2% inches overall, 
but other sizes must be made accordingly. 
By taking light cuts the dies can be turned 
by hand, but if there is room to use it, 
a tommy-bar can be put through the 
S-inch holes CC* drilled in AA’ as 
shown. 
Joun S. Leese. 
Manchester, England. 





Engine-Room Record Holding 


Device 





For some time I have been using a 
device for holding engine-room records 
that I think will interest some of your 
readers. I use for the required blank, a 
finished 7-inch board of the proper size, 
that has a strip across the end to prevent 
warping. Across each end of the board 
cut a groove 4% inch wide and of the 
same depth. Take a piece of new tin 
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2% inches wide and the length of the 
board, and wire it along each side with 
¥g-inch iron wire, making a loop across 
each end of the tin. Bend these loops so 
that the strip will engage the grooves in 
the ends of the board and the tin clear 
the paper. This device gives the engineer 
a sliding rest for his hand, so as to write 
without soiling the paper. The paper 
can be fastened to the board with thumb 
tacks. : 
H. K. Wison. 
Edgartown, Mass. 





Running a Wormout Pump 





Instances are not rare where it is nec- 
essary to run pumps which should have 
been consigned to the scrap heap long ago. 
Conditions will not always admit of the 
operator’s resorting to the use of a ten- 
pound sledge hammer, as his inclination 
prompts him to. : 

There are times, also, in the practical 
engineer’s experience, when it would be 
worth almost anything to him to be able 
to make certain pumps run. 

With the ordinary duplex steam pump 
for handling water, for instance, it is 
quite customary to “set the valves.” Gen- 
erally the trouble is not in the steam end, 
but in the water end. Being assured that 
the water end is O. K., however, the worn- 
out pump will frequently get balky spells 
and have to have “the valves set” again. 
This is probably resorted to by two or 
three different men, until it would not run 
if it were a brand-new pump. 

A couple of instances of this kind come 
to mind. Both pumps were worn out but 
had to be run, as emergency required. As 
the second dilemma was overcome by what 
was experienced in the first case, I will 
tell it. The pump was used to circulate 
water over ammonia condensers. There 
was no duplicate pump. What seemed to 
be mysterious was that the pump would 
run for a day or two and then balk, some- 
times giving plenty of trouble. The 
“valves” had been “much set,” but evi- 
dently not set right. After the pump had 
had a thorough going over as to the 
water end, and was put in as good condi- 
tion as possible, the steam-chest bonnet 
was removed and the “valves set” as nearly 
as possible like one would set the valves 
on an unworn pump. 

When given steam the pump refused to 
run more than half a dozen strokes and 
then stopped. After starting it up several 
times, by tapping one of the valve-stem 
connecting rods, I noticed that it always 
stopped at the same place. Accordingly I 
took the bolt out and lengthened the valve 
rod by simply turning it in the gland 
leaving the bonnet in place. 

After several experiments the proper 
lead was struck. The old pump ran all 
the rest of the season. 

This is what a carpenter would call a 
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“try-up” rule, but it is pretty sure t 
work, and that is what most of us ar 
after. Running is running. 
Epwarp T. BInns. 
Philadelphia, Penn. 





Kerosene in Boilers 





Kerosene is not listed as a scale solven’, 
and an analysis of the feed water is al 
solutely necessary in order to treat 
successfully. By this I don’t mean to say 
that kerosene is of no use in keeping 
boilers clean, because if that were so, 
there has been a large quantity of good 
oil wasted. Most everybody uses it as a 
cure for rust, on other iron, therefore | 
don’t see why it won't cure the same 
thing, although called corrosion, on the 
inside of a boiler. 

We used to put kerosene in our boilers 
in homeopathic doses. But we started to 
sell steam for heating purposes and the 
customers complained of the odor, so we 
discontinued the practice. We now use 
a compound made to fit our case. 

First in the list of the impurities that 
cause scale or incrustation are sediment, 
mud and clay. The remedy for these is 
filtration or blowing; and let me add here 
that sometimes one can blow down until 
the operation costs more money than a 
filtration plant, and not get as good re- 
sults. 

Second come bicarbonate of lime, iron 
and magnesia scale. The remedy is a 
good heater, adding caustic soda, lime or 
magnesia. 


Third, take sulphate of lime scale; add 


carbonate of soda or barium chloride. Be 
careful not to get in too much soda or 
it will cause foaming; the addition of 
barium chloride will prevent this. 

Fourth, sulphate of magnesia will cause 
rust or corrosion; the remedy is 
bonate of soda. 

Fifth, mine waters contain acids and 
will cause corrosion; alkali should be 
added. 

Sixth, the dissolved carbonic acid that 
the editor says is a good thing to have 
in the smokestack will cause corrosion in 
the boiler when combined with the life- 
giver, oxygen. The remedy is a good 
heater, caustic soda and slaked lime. 

Seventh, oil, animal or vegetable, will 
cause corrosion. We generally get it 
from the engine exhaust. The remedy 
is slaked lime and filtering carbonate of 
soda or kerosene oil. Here is where 
kerosene is good; and in no other place. 

Eighth, sewage causes foaming and cor- 
rosion. The remedy is to treat it with 
alum or ferrous chloride, and filtering. 

A word of advice: If one starts to use 
a compound to take off the scale and pre- 
vent foaming, do not wait a month before 
opening the boiler or boilers to apply the 
treatment. 


car- 


ALFRED GRISWOLD. 


Adams, Mass. 


CAR alot. WS 


mw a Bieta es ig a aa 
ER VARA 


¥, 


de ia 


poe 





hot 


an¢ 
aft 
in 

for 


sat 
an 
bri 
sat 
set 
loz 
lar 


evi 
toc 


op 


sai 


shi 
pie 
the 
m 
so 
co 
tin 


thi 
fe 
fal 
no 
th 
pa 
be 
ha 
O: 


be 
ch 
ar 
th 
tr 
Io 








tvs aches OTA 


Gee 


She eee. 


3 


BBN MRA aaa 





PERE 6M 5. < 


ee SAS 


EL Dh dear ei Se 


MSs. yctenik & 


Kiet a A NB 


te Le td eh 


October 19, 1999. 


A Motor Repair 





This is how we repaired a 220-volt 15- 
horsepower direct-connected motor. It 
flashed very badly, burned the brushes 
and roughened the commutator, so that 
after a time flat spots appeared. The man 
in charge could only stop the flashing 
for a short time. He adjusted the brushes, 
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Power, N.Y. 
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HACKSAW FOR REPAIRING MOTOR 


sanded the commutator, then took it out 
and turned it down and put on softer 
brushes, but in a few days it would be the 
same old story. A good motor man was 
sent for and said the machine was over- 
loaded, but the firm did not want to buy a 
larger one, so the operator settled down 
to sanding and putting on new brushes 
every few days. Each machine operator 
took care of his own motor. One Sun- 
day morning I happened along, and this 
operator asked me to help. I told him to 
saw the mica between the bars down to 
1/32 inch and to break a hacksaw into 
short pieces and insert the saw in a short 
piece of wood. He did this and assembled 
the machine and the next morning the 
motor ran absolutely sparkless, and does 
so to this day, about a year later. Of 
course, it has had proper care in the mean- 
time. 
Cuartes L. JUNEAU. 
Milwaukee, Wis. 





What Exploded the Air Chamber? 





In a plant situated in a gulch 3000 feet 
broad at the bottom are two pumps 25 
feet below the surface in a pit 75x100 
feet. They are triple-expansion pumps, 
one 7,500,000-gallon 280-foot lift and one 
11,500,000-gallon 150-foot lift. One night 
the water in the gulch overflowed into 
the boiler house, extinguishing the fires 
and filling the space above the header be- 
tween the wall and the ground, the pit 
there being about 10 feet wide by 100 
feet long; it broke the wall, making it 
fall inwardly on top of the pumps, but 
not doing any damage beyond breaking 
three of the suction pipes and a few minor 
Parts of the valve gear. The pumps had 
been shut down just before the accident 
happened. Now comes the strangest part: 
One of the air chambers of the 11,500,- 
000-gallon pump, situated on the discharge 
between the high and intermediate pump 
chambers, exploded with a loud report 
and landed on top of the wall, breaking 
the corrugated-iron side of the house and 
traveling for 25 feet at a hight of about 
10 fe-*. Then the same thing happened 
to one of the air chambers of the 7,500,- 
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ooo-gallon pump, it landing in the boiler 
room behind one of the boilers, also 
breaking through the side of the house. 
The metal in the neck of the air cham- 
ber, where it broke, was 1% inches thick 
and showed a new break, there being no 
flaw to be seen. The size of the cham- 
ber was 14 inches in the neck, opening 
out to 2 feet, by 5 feet long, and it 
weighed between % and 34 ton. What I 
want to know is what caused the ex- 
plosion ? 

W. ELLERBROCK. 
Honolulu, H. T. 





Air Compressor Troubles 





We were having a good deal of trouble 
trying to keep up air pressure for our 
cranes and ice elevators. All kinds of 
reasons were given, but here is my rea- 
son, which I think is right: When the 
men are on watch and the ice pullers are 
stopped to wait for water, the air com- 
pressor is shut down by the oiler or engi- 
neer, as either happens to be around. He 
comes along, closes the throttle and that’s 
all. The drips are left closed. And the 
man holds a license at that. When the 
water is high enough in the tank he 
starts the compressor in this way: With 
drips closed he yauks the throttle open, 
and if it is on center he gives the fly- 
wheel a pull, and she’s off until next 
time to stop. All the water that was in 
the cylinder comes through the stuffing 
boxes, gaskets and wherever. They see all 
this, but pay no attention. 

In our case, after a while they blew 
the gasket on the jacketed head and of 
course the jacket water leaked through 
into the compressor to the receiver. It 
wouldn’t be long before the receiver would 
be half or three-quarters full of water, 
and of course when a lot of air was taken 
out of the receiver the pressure would 
drop. It would not be so bad when lift- 
ing ice out of the tank, but when running 
the elevator it would raise it only half 
way. 

The water took up so much room in the 
receiver that there was not enough air 
stored up to keep the pressure from drop- 
ping too much. I went to blow the re- 
ceiver out, as I occasionally do, and it 
took 4 or 5 minutes to drain out the 
water and oil, whereas it should have 
taken only a few seconds. The head was 
taken off the compressor and just as I 
thought, the gasket was leaking. They 
will fix it up but will they ever “get wise?” 

Our valves give us trouble by sticking 
or hanging up frequently, and their meth- 
od of fixing is to take a heavy hammer 
and give the valve bonnets some good 
healthy wallops until they do work. 

If about once a week they would lubri- 
cate the compressor with soapsuds for a 
whole day, much better results would be 
obtained than by the present crude meth- 
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od. By the way, never use kerosene. The 
flash point is low and the compression will 
surely ignite it and—. 
Epcar G. SCHINDLER. 
Roxbury, Mass. 





Natural Gas 





Ohio natural gas, according to Gill, 
has 980 B.t.u. per cubic foot. Some au- 
thorities give it 1000 B.t.u. per foot. It 
is therefore evident that 27.95 cubic feet 
contains 27,950 B.t.u. 

A boiler horsepower is the evaporation 
of 34.448 pounds of water per hour, from 
a temperature of 212 degrees Fahrenheit 
into steam at 212 degrees Fahrenheit. It 
is also generally conceded that it requires 
065.7 B.t.u. to evaporate a pound of water 
from 212 degrees into steam at 212 de- 
grees. Now, it is evident that the total 
heat units required to generate a boiler 
horsepower will be the product of 965.7 
and 34.448. (“Power Catechism”) or a 
sum total of 33,266.4336 B.t.u, and since 
there are available in the fuel 27,950 B.t.u., 
the combined efficiency of the furnace and 
boiler will be : 

33,266.4336 -- 27,950 = 119 
per cent. 
E. H. Lane. 

Kansas City, Mo. 





A Steam Chest Repair 





A cracked steam chest in the 700-horse- 
power Atlas engine in the Conway Com- 
pany’s sawmill here was repaired, as 


shown in the sketch, by putting on straps 
























































TEAM-CHEST REPAIR 


B, the clamp D and studbolts C. The 
straps were shrunk on, thus closing the 
crack A. Each studbolt was tapped into 
an interior shelf or web over the slide 
valve which forms the intake port. This 
shelf stays the top casting, in which the 
crack A is 9 inches long on the outside 
and longer on the inside. 
T. A. KNow tron. 
Conway, N. H. 
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Pound in an Engine 





The engine in question is an old Atlas, 
working at a pressure of 80 pounds, and 
she knocks horribly as soon as the throt- 
tle is closed. The knock appears to be 
at the crosshead and the engineer thinks 
that there is too much play between the 
crosshead shoe and the guide. The en- 
gine is running under, which is wrong in 
the opinion of the engineer, who says that 
the shoe is driven downward against the 
bottom guide at each forward stroke. If 
this is the case why doesn’t the engine 
pound as hard when working under steam 
as it does after the steam is shut off and 
the engine is running under its own mo- 
mentum, which it does not? It seems 
logical to suppose that the pound would 
be more pronounced when the engine is 
working under pressure than when it is 
not, if the cause of the pound is as the 
engineer believes. 

In my opinion the wristpin brasses need 
taking up, as I think the wristpin is 
thrown violently against the brasses at 
each stroke as soon as the pull on them 
is relieved by shutting off the steam, and 
the piston becomes a dead weight. The 
momentum of the flywheel drives the 
brasses alternately against the wristpin, 
which has too much lost motion in the 
brasses. 

Which reason for the pound seems the 
more plausible? 

Le Roy Scott. 

East Jordan, Mich. 





A Boiler Experience 





I had an experience recently with a 
battery of two boilers which were supposed 
to be 52 inches by 16 feet, and were 
bricked in a common furnace. They were 
supplying steam for an 18x36-inch slide- 
valve engine and a number of pumps 
driving a woodworking plant. I was not 
at all satisfied with the service the boilers 
and engine were giving, for I figured that 
with the grate surface and heating surface 
of the boilers, the size of the engine 
and the amount of machinery it was driv- 
ing, the shavings and waste from the mill 
should be sufficient fuel, but it was nec- 
essary to burn 1% tons of coal per day. 
‘I made up my mind that the engine was 
in bad condition, and determined to give 
it a thorough overhauling during the holi- 
days. When examined, the engine was 
found in as good condition as it was pos- 
sible to make it. I then turned my at- 
tention to the boilers, and found that I had 
instead of two boilers 52 inches by 16 
feet, one boiler 52 inches by 16 feet 
and one 52 inches by 12 feet, so I saw 
the cause of my trouble at a glance. The 
boilers being different lengths, in one fur- 
nace, with the: short boiler next to the 
stack, the combustion was invited to 
the rear of the short boiler, even from 


POWER AND THE ENGINEER. 


directly under the front of the long boiler, 
so there was no heat returning through 
the tubes of the long boiler. This also 
explained why it was So difficult to keep 
water in the short boiler when we rarely 
ever had to put water in the long one, 
notwithstanding that they were connected 
by a 2-inch supply pipe at the bottom and 
a 5-inch steam header at the top. 

I called for a brickmason and had built 
a two-brick-wide wall, beginning at the 
middle of the grates, stepped to the rear, 
and I closed the rear of, the combustion 
space of the short boiler to the same 
length as the long one. The result was all 
that could be desired, and in the course 
of ten days we were advertising shavings 
for sale and had cut out the coal bill 
altogether. 


W. A. GarriGus. 


Chattanooga, Tenn. 





Felling a Smokestack 


The accompanying view is of a 140- 
foot smokestack which was struck by 
lightning three times. The last time the 


bolt cut a furrow 4 inches wide from the 
top to the square base, 125 feet. 


This 











FELLING A SMOKESTACK 


made it unsafe and it was decided to 
pull it down and build a new one. Three 
courses of brick were taken out at the 
bottom for a little more than half way 
around, and 4x6-inch timbers were driven 
in their place. When ready to fell it, 
these 4x6-inch timbers were set on fire. 
As they burned out, and with the aid of 
three sets of falls attached to the top of 
the stack, she came down without doing 
damage. 


Oaxs KyYGER. 
Danville, Ill. 
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An Emergency Wrench 





It was necessary to tighten a 5-iich 
locknut, but I could not find a wreich 
large enough for the job, therefore >ne 
was made follows: _ 

Two pieces of flat iron, one piece b«in 
2 feet long and the other 7 inches Jon 
were obtained. 


as 
g 
1g, 


Two holes were drilled 
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DETAILS OF EMERGENCY WRENCH 


in each piece 6 inches apart and _ bolts 
slipped through, connecting the two pieces. 
Then two pieces of iron, 5 inches long, 
were cut and placed between the drilled 
pieces, tightening down on the nuts. This 
wrench did the work very nicely. 
WALTER C. Epce. 
Philadelphia, Penn. 





Lubricator Trouble 





We have three Lunkenheimer sight-feed 
lubricators, attached to three wet-vacuum 
pumps, that had been working 
factorily for about four years. They were 
of the single-connected type and latterly 
the steam valve had started to leak, mak- 
ing the job of refilling a pretty bad one, 
so a short nipple and an ordinary valve 
were placed between the lubricators and 
the steam pipe. It was quite a surprise 
that the three refused to keep up their 
good record, and they puzzled us for some 
time before we got them working right 
again. 

We blew them out with steam, think- 
ing that the inside piping might be stopped 
up, but without any result. We filled the 
sight glass with soap water, but that did 
no good; in fact, we tried everything we 
could think of, but only got the satisfac- 
tion of seeing them work for about five 
minutes after refilling, when no coaxing 
of any kind would bring results; so we 
had to use the ordinary oil cups on the 
steam chests. 

The trouble was at last traced to the 
fact that the short nipple (the threads not 
being cut absolutely straight) had forced 
the lubricators to lean at a slight angle 
from the steam pipe. By turning the 
valve and nipple half a turn we got them 
to lean the opposite way and they have 
been working all right ever since. 
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Throttling Steam to the Engine 


The horsepower constant of Mr. 
Blanchard’s engine, on page 321 of the 


August 24 issue, is 
22 
5g % 14° )X 


With equal 


a 
33,000 9000" 
cutoffs, let the engine be 
run at 156 and 200 revolutions per minute, 
equivalent to 312 and 400 strokes per 
minute. Assume I cubic foot to be the 
volume open to steam-chest pressure up 
to cutoff, which is approximately half 
stroke. With this cutoff and 35 pounds 
per square inch steam-chest pressure, as- 
sume a mean pressure, from an indicator 
diagram, of 25 pounds per square inch. 
Then at the lower speed (312 strokes per 
minute ) 


H.P, = 25% 312 % 77 





= 663. 
9000 
At 400 strokes per minute: 
> oy 
663 —PX. x goo X% 77. 
gooo 
. go000 200 
= 2000 _ x 2 = 19} 
400 X 77 3 


pounds per square inch mean effective 
pressure. 

With the above cutoff, a mean pressure 
of 19'4 pounds per square inch would 
represent between 28 and 24 pounds per 
square inch as the initial pressure. Then 
(a) the volume of 1 pound of steam at 28 
pounds per square inch 14.38 cubic 
feet. (Prof. Pullen’s tables) ; 


I 
". 1 cu.ft: = — lb.; 
4.38 
-". 400 cu.ft. = ee = 27.83 


(b) The volume of 
1 pound of steam at 24 pounds per square 


pounds per minute. 


inch 16.62 cubic feet; 
: 400 
.» 400: cu.ft. == 16.60 7 24-97 


pounds per minute. (c) The volume of 


I pound of steam at 35 pounds per square 





inch = 11.66 cubic feet: 
I 
*. 1 cu.ft. = — lb. 
11.66 
312 
. 312 cu.ft, = = 26.2 
i 11.6 5 
pounds per minute. 

Th sult from (c), 26.75 pounds per 
minute, is the economy at 156 revolu- 
tions minute. If run at 200 revolu- 
tions 


minute, for the same economy, 


OUT YOUR 


i.e., 26.75 pounds per minute, the initial 
pressure is got thus: 





400 
= 14.95 
26.75 4-95 
cubic feet = volume (approximately) of 


I pound of steam at 27 pounds per square 
inch. 


Hence, for load and steam 


consumption : 


constant 


Initial pressure = 35 lb. per sq.in. 


Speed = 156 r.p.m. 
Initial pressure — 27 Ib. per sq.in. 


Speed = 200 r.p.m. 

If, in the second case, the initial pres- 
sure is above 27 pounds per square inch, 
the engine is not so economical as at 
the lower speed, but if it is less, the en- 
gine is more economical. 

Of course, the figures given above are 
only the writer does 
not know the mean pressure, cutoff, etc., 
on the engine at present. If Mr. Blanchard 
will work the problem out from his own 
indicator diagram by the above method 
he will, having assumed a speed, deduce 
an initial pressure lower than which it 
will be more economical to run his en- 
gine. I have purposely overlooked the 
effects of cylinder condensation and the 
like, also of relative operating 
tenance economies for the two 


approximate, as 


and main- 
speeds, be- 
cause, being ignorant of the details of 
Mr. Blanchard’s engine, it would be futile 
to go into an assumed case. 
Joun S. 
Manchester, England. 
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Heater or Receiver? 


In regard to the question by J. E. Ter- 
man, in the September 14 number, con- 
cerning locating a feed-water heater be- 
tween the engine and condenser, I should 
say his advisers are all wrong. A heater 
so placed is practically a small surface 
condenser. Within certain limits we may 
increase condenser capacity by using 
either colder water or water, 
both. Neither colder water nor an in- 
creased quantity of cooling water would 
ever lessen the capacity of a surface con- 
denser. 

If we have a condenser too small for 
its work, the addition of a heater, or the 
circulation of more and colder water 
through one already in place, might add 
somewhat to the vacuum effective in the 
cylinder. The same might be true, also, 
in the case of an engine with a long 


more or 


IDEAS 


reach of 


denser. 


pipe between it and the 
In such pumping more 
or colder water through the heater might 
add slightly to the capacity of the en- 
gine; but under favorable circumstances 
the addition would not be large. If the 
condenser is of ample capacity, it is im- 
probable that any change possible in the 
normal of the heater would 
increase the vacuum or the capacity of 
the engine. 


con- 


cases, 


operation 


But under no circumstances 
could the engine capacity be lessened as 
claimed by the “engineers” and “con- 
denser men” mentioned by Mr. Terman. 
My belief is that under most circum- 
stances the only effect on capacity would 
be found in and _ that 
there it would be very noticeable. 


the boiler room, 
I have an idea as to the mistake these 
“experts” made, though 
an error that it would 
would make it. 


it is so grotesque 
seem no engineer 
But we all run up against 
funny things sometimes, and perhaps this 
is one of the times. I remember, on one 
occasion, an engineer acquaintance called 
on me at the power house where | was 
employed, and | him the 
plant. The main engine, a large cross- 
compound, was so badly overloaded that 


showed over 


the condenser could hardly do the work, 
and we had run a pipe across to connect 
to the condenser of a spare engine and 
we were running both condensers. The 
extra condenser was near the high-pres- 
sure cylinder; and to this day that “en- 
gineer” speaks of the “high-pressure con- 
” and the “low-pressure condenser 
Another engineer happened in one day 


” 


denser 


when we had just broken the piston rod 
on the low This man reported to 
several of my friends that we had broken 
the high-pressure piston rod and had the 
high-pressure side all stripped. I could 
hardly believe this until I had called on 
him and engaged him in conversation and 
heard the’ bull from his own lips. He 
evidently thought the large cylinder was 
made for the higher pressure. Probably 
will put in the “mechanical 
fakir” class for submitting these stories, 
but I can prove them if called upon. | 
have introduced them, however, to serve 
as buffers for what seems to me a pos- 
sible mistake made by Mr. Terman’s ad- 
visers. May it not be that these men 
mixed up in their minds a heater in the 
exhaust pipe and the receiver between 
the hight and low cylinders? 
Wittiam E. Drxon. 


side. 


some me 


Hudson, Mass. 
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Economical Compression 





In my letter entitled “Economical Com- 
pression” on page 460 of the September 
14 issue, the typsetter has made me say, 
in next to the last paragraph, that the 
railroad people “make money by com- 
pressing.” This should have read: “make 
money by compromising.” 

E. G. TILpven. 

Downers Grove, IIl. 





Remarkable Condenser Perfor- 


mance 





In the September 28 issue, in an article 
entitled, “A Remarkable Condenser Per- 
formance,” page 524, it is stated that in a 
Wheeler condenser installed in the Wil- 
liamsburg power station of the Transit 
Development Company, Brooklyn, N. Y., 
the coefficient of thermal transmission in 
a test made November 27, 1908, amounted 
to between 800 and goo B.t.u. per hour 
per square foot of condensing surface 
per degree of difference in temperature 
between the steam and the water. The 
authority for the statement in the article 
is not given. As chief of the testing 
bureau of the Transit Development Com- 
pany, and the one who conducted the test, 
I am unable to confirm these high figures 
or to agree with the method by which 
they were apparently calculated. The 
equation for this coefficient as derived 
by Cecil P. Poole, in an appendix to the 
article of H. L. Hepburn on “The Trans- 
fer of Heat from Steam to Water through 
a Partition,” printed in Power for Decem- 
ber, 1901, page 18, is: 

S{H—wN Ts — To 

wales (= pa Ta) loge (7 — tT) 

The symbols in this equation have the 
following meanings: 

U =Thermal coefficient transmis- 
sion as defined above, 

S =Hourly steam delivered to the 
condenser in pounds, 

A =Condensing surface in square 
feet, 

H =Total heat per pound of steam 
delivered to the condenser, 

N =Heat of liquid of the hotwell 
water, 

Ts = Temperature of steam in de- 
grees Fahrenheit, 

Ta= Intake temperature of circulat- 
ing water in degrees Fah- 
renheit, 

To= Discharge temperature of cir- 
culating water in degrees 
Fahrenheit. 

By using the hourly average tempera- 
tures, as measured by thermometers, of 
the steam in the condenser and the in- 
take and discharge circulating water, the 
value of U varies from 329 to 378 B.t.u. 

H. Le H. Smiru. 

Brooklyn, N. Y. 
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Cylinder Lubrication 





I beg to submit the following data for 














May, 1909, from the Hotel Rochester 
plant, on cylinder lubrication: 

Engine. No. 1. No. 2. | No. 3. 
PE Si wis atone d4 15x14 19x16 | ivi2 
i Ames Ames | Amts 
Average load per | 

hour........) 56 kw. 101 kw. | 38 kw. 
Numberdaysrun 

during month. 29 26 31 
Number hours 

eae 178 153 413 
At per day- 

ae 64 5.9 34 
OH used)... «..0 Capitol Capitol | Capitol 
Amount, quart, 

ar 10 17 12 
Number feet pis- 

ton travel per 

quart oil.....| 527,827 | 331,117 | 1,197,700 
Steam pressure, 

pound........ | 100 100 100 








WILLIAM J. BEDARD. 
Rochester, N. Y. 





In regard to cylinder oil I should say 
that it seems to me a very live and in- 
teresting subject and one that is not given 
the study that it deserves. 

I am using a medium-weight, light- 
colored oil on a 17'4x16-inch piston-valve 
engine running noncondensing at 220 
revolutions per minute, with a gage pres- 
sure of 80 pounds. 

The cylinder and valve are inspected 
at stated intervals and the surfaces are 
found with a rather dull polish and quite 
greasy, with no signs of excessive wear 
or deposit of any kind. The oil is fed 
by a Detroit lubricator at the rate of two 
drops per minute. 

My requisition for cylinder oil was filled 
a few months ago with an oil with the 
very best of reputation, and, in fact, I have 
used the same brand with perfect suc- 
cess under different conditions, but it 
was a total failure under my present con- 
ditions, as I could not get enough through 
my lubricator to prevent the engine call- 
ing for more. The amount used was from 
ten to twelve drops per minute and after 
ten days’ run the cylinder was opened and 
found to show practically no trace of oil. 
The surface had brightened up consider- 
ably and some fine iron dust was present, 
showing undue wear, but no scoring had 
taken place. This oil was returned and 
a supply of the former oil received, which 
has since been used with perfect satis- 
faction. 

}.. B. Bias. 


Searsport, Me. 





We have a 14x1I4_ Robb-Armstrong 
automatic engine running 10 hours per 
day at 260 revolutions per minute on 125 
pounds steam pressure carrying an ap- 
proximate load of 150 horsepower. For 
two years I have used 1% pints of 
“600 W” oil per day on this engine, and 
the cylinder and valves are in perfect 
condition. I feed the oil with a Detroit 
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lubricator, with the feed pipe projecting 
to the center of the feed main and ll, 
with the opening toward the throttle. 

We .also have a 13xI7-inch encine 
(name and make not known), runnin. 8 
hours per day at 105 revolutions per miin- 
ute on roo pounds steam pressure. On 
this engine I use one pint of the same 
oil, fed with a force-feed lubricator, and 
the engine runs smoothly and without ap- 
preciable wear. 

W. C. Macer 
West River, N. B. 





I have read about running engines 
without cylinder lubrication. Anyone at- 
tempting to do such a thing should use 
care and judgment. On engines with 
balanced valves there might not be much 
danger, but most engines with unbalanced 
slide valves surely need plenty of good 
cylinder oil, especially if the engine is 
worked hard. The writer has charge of 
such a machine. Carrying a heavy load 
at high piston speed it is hardly safe to 
put in a new lubricating glass without 
shutting down. The valve has at three 
or four different times started cutting 
and, once started, would continue to cut 
until the valve was taken out and both 
valve and seat thoroughly cleaned by oil- 
ing their faces. The oil and grit are then 
carefully wiped off. 

Having done this I then~ paint with 
white lead, wipe again and then paint 
with lead again and put together. On 
this valve I keep the edges slightly 
rounded by scraping to prevent possi- 
bility of the sharp edges carrying the 
oil off the seat. 

E. M. Crawrorp. 
Saginaw, Ore. 





The following data give the size and 
speed of engines and the amount of cyl- 
inder oil used for my plant: 

Triple-expansion, 20 and 34 and 52 by 
60, 65 revolutions per minute, 5 gallons. 

Compound, 24 and 44 by 60, 65 revolu- 
tions per minute, 4% gallons. 

Compound, 18 and 34 by 48, 85 revolu- 
tions per minute, 3% gallons. 

Simple pair, 30x72, 58 revolutions per 
minute, 4% gallons. 

Simple single, 16x42, 75 revolutions per 
minute, I gallon. 

Simple automatic single-valve, 15'2X1I4 
275 revolutions per minute, 1 gallon. 

These are all Corliss engines, except 
the single-valve, which is an attomatic 
Fitchburg. The oil costs us 28 cents per 
gallon, and the amount used is for one 
week of 58 hours. 

T. N. KELseyY. 


Lowell, Mass. 





On a 24x42 noncondensing engine run- 
ning at 93 revolutions per minute on 120 
pounds steam pressure we use about 12 
gallons of 6o-cent oil per 26 ten-hout 
days. On a toxi2 Atlas engine running 
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at .10 revolutions per minute we use half 
a pint of oil per day of eleven hours. On 
q 12x21 Buckeye engine running at 165 
revolutions per minute we use a pint of 
oil per day. This engine requires more 
oil than it should, possibly on account of 
its distance from the boilers and not hav- 
ing an attendant. We get along nicely 
with 0.49 pint of good cylinder oil per ten 
hours on a 14x36 Corliss engine running 
at So revolutions per minute. 

I believe that more oil is wasted on 
direct-acting steam pumps than on en- 
gines. We have receiver pumps on our 
heating system that get no oil and there 
does not seem to be any undue wear. 
Gas engines use about the same quantity 
of oil as steam engines. 

I believe that a good oil pump is better 
than a lubricator and- in most cases it 
will pay for itself in a short time. We 
use a good grade of oil. We have stand- 
ard gas engines and never have trouble; 
we also use the same oil on air com- 
pressors. 

J. O. BENEFIEL. 

Anderson, Ind. 





We use an average of one gallon of 
Matchless cylinder oil each twenty-four 
hours’ run. It costs 42 cents per gallon. 
Our equipment is as follows: One en- 
gine, 18 and 36 by 30, 150 revolutions per 
minute, 150 pounds steam; one engine, 15 


‘ and 30 by 30, 150 revolutions per minute, 


150 pounds steam; two engines, 7x8, 400 
revolutions per minute, 80 pounds steam; 
two feed pumps, 7 and 4% by 10; two 
hotwell pumps, 6 and 6 by 6; two oil 
pumps, 44% and 154 by 4; one 500-kilowatt 
Curtis turbine; two jet condensers, 11 and 
16 by 18, 75 to 100 feet piston speed; one 
jet condenser, 14 and 20 by 24, 75 to 100 
feet piston speed; two Westinghouse 
stoker engines. 

We run one main engine, one exciter 
(7x8), one condenser, one feed pump, 
one hotwell pump and one stoker engine 
all the time, day and night. For from six 
to eight hours each day we run two units, 
usually the 18 and 36 by 30 engine and 
turbine, with their auxiliaries. During 
that time we generally run the motor- 
generator exciter unit, but sometimes use 
the two steam exciters. Our station out- 
put averages 225,000 kilowatts per month. 
Our boiler pressure is 150 pounds sat- 
urated steam from Stirling boilers. 

Howarp GLuys. 

Richmond, Ind. 


We have a 24 and 42 by 48-inch tandem- 
compound Corliss engine running at 65 
revolutions per minute with 110 pounds 
steam pressure. 

We ‘sé on an average one quart of 
cylinder oil in the high-pressure cylinder 
‘véry eighteen or twenty hours: in the 


low-pressure cylinder a quart lasts from 
"pn ‘0 twenty-two hours. So far as 
am a! 


ow le to judge the cylinders are well 
ubricated, as the valves work smoothly 
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and one man can easily handle all eight 
valves. 

The cost of the oil I do not know, but 
am sure that it is under 45 cents per gal- 
lon. It is a compounded oil of rather heavy 
body. 

This plant runs 24 hours per day, six 
days per week. It is used in connection 
with a water-power plant and the steam 
pressure used varies from 50 pounds at 
some seasons of the year to 110 pounds 
at others. I find that it is necessary to 
use more oil with the low than with the 
higher pressure. : 
W. A. FYIELp. 
Anoka, Minn. 





Our engine is a 14x14-inch, running 
at 280 revolutions per minute. We use 
three drops of “Model” cylinder oil per 
minute. 

CuHarLes B. MINER. 

Conneaut, O. 





Expert Advice 





In the September 28 issue there are a 
few more words with reference to expert 
advice. Mr. Chandler’s words are very 
interesting, and I think the readers would 
be very glad to hear of the practical work 
in his plant and the improvements that 
were suggested by the experts that would 
cost the company all its profits, and how 
this was proved. Also what the improve- 
ments were which were carried out under 
his suggestions, and which are to result 
in a saving of $3485 per year. It would 
seem as though Mr. Chandler was count- 
ing his chickens rather early. 

With reference to Mr. Samuels’ letter, 
if the operating engineer of today in New 
York is qualified to such an extent as 
outlined by Mr. Samuels, he has no busi- 
ness being an operating engineer, for such 
qualifications, if complete, would enable 
him to be one of the most called-upon 
consulting engineers of the country, and 
soon enable him to command an income 
many times in excess of what he could 
obtain as an operating engineer, at the 
same time enabling him to be free to do 
work when and where he saw fit, and not 
be confined to the operation of one plant. 
It is not always the good fireman who 
develops -into a good engineer, and it is 
not necessarily the good operating engi- 
neer who is a good designer, or a good 
man to make changes in a plant. A man 
may be very expert in the operation of en- 
gines and boilers, and yet lack the neces- 
sary theoretical training and practical ex- 
perience which will enable him to lay out 
and pipe up a plant properly, although he 
might be able to operate it very success- 
fully after it was done. 

With reference to Mr. Samuels’ experi- 
ences with consulting engineers and their 
willingness to accept all the credit of im- 
provements, I should like to ask if these 
improvements which were made under 
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the direction of the consulting engineer 
and possibly through the codperation and 
suggestions of the operating engineer, had, 
not been in part offered to the plant 
owner by this engineer and they had re- 
fused to accept his advice. If this were 
so, it would show that the consulting en- 
gineer was entitled to some credit, al- 
though not the full credit, for the changes; 
and also that the operating engineer 
should be willing to allow a part of this 
credit to go to the consulting engineer, 
for was he not the gainer from the work 
being done, and if he had already sug- 
gested these things, was not his standing 
with the manufacturer enhanced? 
Henry D. JAcKSON. 
Boston, Mass. 





What Caused the Air Pressure? 





The exact cause of the trouble de- 
scribed by Louis B. Carl, in the Septem- 
ber 21 issue, cannot be definitely traced, 
since he does not show the general con- 
struction of the pump, beyond the fact 
that it was caused by air being trapped 
in the pump when priming. If only the 
pipe leading to the suction had been used 
for priming, the trouble would not have 
occurred. Generally, the pump casing is 
provided with a petcock to allow the air 
tec escape when priming. As it was, the 
water flowing into the discharge pipe 
undoubtedly cut off the escape for air and 
consequently the air in the pump casing 
was compressed by the incoming water. 

Joun B. Sperry. 

Aurora, IIl. 





How Should Boilers Be Run ? 





Milton Heglin’s course of procedure as 
related in his letter in the issue for 
September 21, page 498, seems to me to 
have been the proper one under the cir- 
cumstances. If it was not possible to 
separate the two boilers, although one 
was not used to its capacity, a fire under 
each was more logical than to fire one 
only, when we consider the fact that the 
other boiler with its brickwork would 
have to be raised to practically the same 
temperature as the working boiler any- 
way. 

With a connection through the mud 
drum as well as through the steam drum, 
there would be developed a state of af- 
fairs sure to result in more or less injury 
to the boilers if one were worked while 
the other was not. In the first place the 
dead boiler would act as a kind of con- 
denser with cold water at the bottom and 
hot steam in the upper part, and this 
would serve slowly to circulate the water 
into the working boiler, until they be- 
came of practically the same temperature. 
In this process I have no doubt the fuel 
consumption would exceed that of the 
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simultaneous firing of both boilers, while 

the damage from uncharted expansion 

would probably make itself evident later. 

. L. F. Witson. 
Chicago, III. 





Will a Centrifugal Pump Do the 
Work 


Noting L. Corwin’s quest for informa- 
tion in regard to centrifugal pumps, on 
page 499 of the September 21 issue, the 
writer’s experience in a quite similar case 
may be of use. For more than a year I 
ran two two-stage centrifugal pumps of 
a capacity of about half a million gallons 
each per twenty-four hours under a suc- 
tion lift of from 20 to 25 inches of vac- 
uum against a head of 140 feet. I had 
no trouble at all about the high suction. 
That I was lifting the water out of a 
dozen wells, while Mr. Corwin gets his 
supply as stated, would not seem to make 
any difference, providing he will go to 
some little extra expense and rig up an 
arrangement such as I was using. Where 
the 10-inch suction line entered the pump 
house, we had a check valve, followed by 
a short run into a suction chamber 36 
inches in diameter and about 6 feet high. 
From near the bottom of this chamber 
the suction pipes led to the pumps. From 
the top of tle vacuum chamber a 1%- 
inch connection ied to a small vacuum 
pump. The air that leaked into the suc- 
tion or was liberated from the water ac- 
cumulated in this chamber and by pump- 
ing out this air once in a while we kept 
the water level in this chamber always 
a foot or two above the intake openings 
to the pumps, thereby assuring a_ solid 
body of water for the pumps to work on. 
A gage glass on the chamber indicated 
when it was time to start the vacuum 
pump, which in this case was run at in- 
tervals of from half an hour to an hour, 
depending on the condition in the suction 
side. Another small pipe from the air 
pump ran to the top of the centrifugal- 
pump cdsings, providing a convenient way 
of priming the pumps. 

As Mr. Corwin is pumping under con- 
siderable head, also, it is a small matter 
quickly to reprime a pump rigged up in 
this way, should it lose its suction, while 
running, from a leaking stuffing box 
(which is the only way it could happen 
unless the water is allowed to run low in 
the vacuum chamber). By simply con- 
necting a 2-inch pipe from the pressure 
side of the system to this vacuum cham- 
ber, the chamber can quickly be put under 
pressure and the pump reprimed while 
running at full speed, the large check 
holding the water back from the suction 
side. 

It is not necessary first to fill the vac- 
uum chamber, as this fills immediately as 
the pump stops delivering water. 

R. CEpERBLOM. 

Gary, Ind. 
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I beg to express the opinion that the 
centrifugal pump would be just the ticket 
for the work described. I am not in- 
terested in the sale of centrifugal. pumps, 
but I believe that there is nothing which 
will ‘compare with them in efficiency on 
just such work as Mr. Corwin describes. 
The United States Government has had 
surprisingly good success with the centrif- 
ugal in suction-dredge work, and if the 
readers of Power can name any work 
to which pumps may be subjected which 
exceeds this in rigorousness, I bow to 
their superior experience. I have seen 
boulders of a diameter only slightly less 
than that of the suction pipe come up to 
the pump when the strainer was left off. 
As a matter of fact the sucticn of the 
centrifugal pump be expected to 
equal that of any class of pump, the only 
difference being that the centrifugal will 
lose its suction easier. 

Almost any class of pump will raise 
water to the limit as prescribed by at- 
mospheric conditions; the advantages and 
disadvantages which go to make one pump 
better than another are computed along 
other lines. As to the two-stage idea, it 
would seem that the advice of the pump 
people as based upen the particular con- 
ditions of this installation had better be 
followed. Two and _ even three-stage 
centrifugals are used either against heavy 
heads or on difficult suctions. If the work 
is to be in very dirty water, however, the 
simpler the pump the better. 

I suggest that.in case Mr. Corwin de- 
cides to install the centrifugal pump, he 
keep the reciprocating pump connected up 
for emergency use; not that it is the bet- 
ter or more trustworthy device, but con- 
ditions as he describes them would seem 
to call for this precaution. 

| a 


may 


WILSON. 
Chicago, Ill. 





I am not a centrifugal-pump salesman, 
but I can assure Mr. Corwin that the 
centrifugal will produce as great a vac- 
uum as the reciprocating pump; in fact, 
I have frequently run them when the 
vacuum gage showed as high as 28% 
inches. 

As to the advisability of replacing the 
pump mentioned with a centrifugal pump, 
and as the possibility of air leakage is 
merely an assumption, it would be better 
to install the pump, and if it failed to 
maintain its priming, then means of in- 
stantly repriming could be arranged with 
little difficulty. I know of instances where 
automatic primers been installed, 
but for this case probably the simplest 
would be a bypass from the tank to the 
suction line. 

Single-stage pumps will care for as high 
suction lift as will multistage pumps. 

Joun B. Sperry. 


have 


Aurora, IIl. 





“Under 
I have had 


I should say to Mr. Corwin: 
these conditions, don’t do it.” 
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considerable experience with the centri.) 
gal pump and while I realize all th-ir 
good points, I can assure Mr. Cory in 
that in his case it would be far better .o 
retain the old pump and still contii ie 
to repair its worn parts. 

If it would be possible to place ie 
centrifugal pump at the water’s edge it 
would be a different proposition, anc | 
should advise its installation by all mezis 
but where you have a long suction pipe 
and high lift and want something depend- 
able, keep the old pump. 

The centrifugal-pump salesmen do jot 
exaggerate when they say that it is pos- 
sible for the centrifugal pump to take 
water from as great a depth as the recip- 
rocating pump, only it is the exception 
rather than the rule. Conditions must be 
perfect for a centrifugal pump to operate 
successfully on a 24- to 26-foot lift, and it 
would be well to remember that when 
water is getting low in the supply tanks 
and the centrifugal pump fails to throw 
water the engineer is there to take the 
brunt of it while the salesman is miles 
away. 

~L. C. Tucker 
Newburyport, Mass. 





Criticism of Indicator Diagrams 


The indicator diagrams of a triple-ex- 
pansion engine submitted by J. O. B. La- 
tour, September 14 number, page 4509, 
show very bad division of the load be- 
tween the three cylinders. In the high- 
pressure diagram the cutoff is too late, 
especially on the left-hand end, and re- 
lease is also late, while compression be- 
gins too early. In the intermediate dia- 
gram cutoff is late, which if made earlier 
would raise the back pressure on the high- 
pressure cylinder, thus reducing the mean 
effective pressure of the high-pressure 
cylinder; and having a late cutoff on the 
low-pressure cylinder, to reduce the back 
pressure on the intermediate cylinder 
would reduce the second receiver pres- 
sure, thus reducing the amount of work 
done in the low-pressure cylinder and in- 
creasing the work in the intermediate cyl- 
inder. 

The left-hand diagram from the in- 
termediate cylinder shows much later cut- 
off than the right-hand end, and _ also 
shows the valve to be leaking quite badly. 
In the low-pressure cylinder it is hard 
to determine the point of cutoff, but it 
should be quite late to keep the second 
receiver pressure down, reducing the back 
pressure on the intermediate cylinder and 
increasing the mean effective pressure of 
the same cylinder. Release on the low- 
pressure diagram is not early enough, 
especially on the left-hand end, and lead 
is a little late on both ends. There seems 


to be more compression on the left-hand 
diagram of all three cylinders than on the 
right-hand end. 
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The first receiver pressure should be 
about 60 pounds and the second about 5 
pounds. All the diagrams show evidence 
of leakage. 

J. C. Hawkins. 

Elyria, O. 





Interesting Pump Experience 


\lr. Wadsworth’s “Interesting Pump 
Experience” was very likely due to his 
new pump having more liberal clearance 
in the water end than the old one. 

With the plunger at one end, the air 
contained between the end of the plunger 
and the bottom of the valve is sufficient 
to fill the entire water space in the cyl- 
inder under a vacuum of 20 inches. This 
being the case, the effort of the pump is 
entirely spent in expanding and compress- 
ing the same air over and over. 

Similar trouble is experienced in at- 
tempting to make air compressors deliver 
a higher pressure than they are designed 
for. As the pressure gradually goes up, 
the volume delivered decreases until a 
pressure is reached where the air in the 
clearance spaces expands to atmospheric 
pressure and no air flows in on the suc- 
tion stroke. 

H. R. HApFIeE;p. 

Newark, O. 





Transfer of Heat under Opposite 
Conditions 


I have noticed considerable discussion 
in recent issues, as to whether a hot body 
in a vacuum bottle would take more or 
less time in cooling on a cold day than 
a cold body in warming up on a hot day. 
If the figures assumed by Melvin E. 
Weil in a late article be taken (viz., that 
a body at 212 degrees Fahrenheit cools 
to 32 degrees for one case, and that a body 
at 32 degrees Fahrenheit heats up to 92 
degrees for the other case), the answer 
seems quite simple and hardly in ac- 
cordance with Mr. Weil's. 

The temperature of the hot body must 
fall 180 degrees while that of the cold 
one must rise 60 degrees. Everyone will 
admit that it takes a liquid as long to 
cool off from 60 degrees above the air 
temperature as it takes it to heat up from 
60 degrees below the air temperature. 
But the hot liquid starts at 180 degrees 
above the surrounding air. It must there- 
fore reach a point 60 degrees above its 
sutroundings on the way down, and no 
one can deny that this change would 
consume time. But, when this point is 
reached it will take as much additional 
time to cool the remaining 60 degrees as 
it would take the cold liquid to heat up 
60 degrees. It is thus very evident that 
the hot liquid will stay hot longer than 
the cold one will remain cool, although 
the opposite statement is often heard. 

H. G Hus Je 


Philadelphia, Penn. 
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Some Erroneous Ideas 


In the September 14 number, on page 
450, appears an article headed, “Some 
Erroneous Ideas.” It starts out by say- 
ing that unbalanced pressure on the back 
of an engine valve depends 
size of the valve but on the area of the 
ports covered by the valve. The writer 
then goes on to say that, “if a valve could 
be conceived under which there were no 


not on the 


ports no degree of pressure would press 
it to its seat.” 

Strange how we've been plodding along 
all these with the mistaken idea 
that steam under pressure will exert this 
pressure on all surfaces exposed to it. 
Engine builders have used balance plates, 
piston valves and whatnot, thinking that 
they were 


years 


overcoming something, and 
now we are told there is nothing to over- 
come. 

Let us consider a valve, as this writer 
suggests, that is doing nothing in the port- 
closing line, but is ground to a ‘perfect 
bearing on its seat. We will say that the 
area of contact of this valve with its seat 
is 100 square inches, and there is steam 
pressure of 100 pounds per square inch; 
making a total pressure of 10,000 pounds 
on the valve. 
steam pressure we were to put a weight 
of 10,000 pounds on it, does the writer 
of the article referred to contend that it 
could be moved on its seat as easily as 
before it was weighted? I have the er- 
roneous idea that it could not. 

If there is any difference between the 
two cases cited, in so far as the pressing 


If instead of exposing it to 


of the valve to its seat is concerned, I 
should like to have it pointed out. Again, 
anyone who has had experience scraping 
or grinding two surfaces to a_ bearing 
knows that it requires considerable force 
to separate them when the contact is 
perfect. This is due to atmospheric pres- 
sure on the surfaces opposite those in 
contact. 

Or, is this another erroneous idea? 

J. B. CLApper. 
Cleveland, O. 





A Useful Method of Wiring 


In the issue of August 1o, F. H. Stacey 
shows “A Useful Method of Wiring,” being 
a method of supporting the wires’ and 
drops on iron-wire supports between long 
spans. 

I have a method for doing this class of 
work that I have used for the past fifteen 
years in buildings of mill construction 
where I can jump from one truss to the 
other. In most of these buildings the 
trusses are spaced about 20 feet apart and 
a circuit of ten lamps will run from 3 to 
5 spans. If the trusses are of wood, I 
fasten one end of a No. 12 iron wire at 
one end of the run either by wrapping 
around the timber or by the aid -of a 4- 
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inch lag bolt; the other end is carried 
down the length of the run and before 
making it fast, the proper number of No. 
5 knobs corresponding to the number of 
lamps required are slipped over the wire. 
I secure this end by screwing a 4-inch 
lag screw in the under side of the lower 
timber; just before I get it entirely 
screwed up I pull up the No. 12 wire 
with connectors and take about three 
turns around the bolt and by holding the 
wire and at the same time screwing up the 
lag bolt a few more turns I can give the 
iron wire as.much tension as is necessary. 
The circuit is run along about 3 inches on 
either side of this wire and supported 
at each truss by knobs, and at the same 
time a knob or a staple is used to support 
the iron wire. 

Wherever a lamp is required, the knob 
is set, the cord fastened in the groove 
and the ends made fast to the lines as 
shown in the accompanying sketch. 

When the building trusses are of iron 
I dead-end one end in the usual manner 
and with a small set of blocks pull up and 
make the other end fast around the angles 
without the need of any bolts. I have 
used bolts but do not consider 
them of any advantage, as I can put up 
just as good a job without them 


screw 


and 


~Knobs 





_ Lag Bolt f 


Drop fastened 


to Knob 





No. 12 Iron 
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METHOD 


—Timber of Truss 


A USEFUL WIRING 


with less time and expense, and it has 
been my experience that after a job of 
this kind is once put up, it is not gone 
over and pulled up as it rarely needs it. 
It is a very cheap method of installation 
and in my experience has been very re- 
liable for spans of 15 to 20 feet. Of 
course, where it is necessary to run a 
span of two or three times this length 
some means should be taken to support 
the line wires properly, and Mr. Stacey’s 
scheme of blocks is very good for long 
runs. 
G. S. SPRAGUE. 
Geneva, Neb. 





Three employees of the Penn Iron and 
Coal Company, Canal Dover, O., were 
crushed to death in the cylinder of a 160- 
ton blowing engine. The inside of the 
cylinder was four feet in diameter and 
the men were working 
against the piston end. 

The piston was being 
brake against the 30-ton 


with their feet 
held back by a 
flywheel. Sud- 
denly the brake slipped and the wheel, 
impelled by a many-ton counter-balancing 
weight on one side, turned over. The 
piston crushed the three men into a 
space three inches deep and four feet 
in diameter, between the piston and cyl- 
inder head. 
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Engine Speed Regulation and 
Tungsten Lamps 





The fact that the relatively new 
tungsten incandescent lamp is consider- 
ably more sensitive to voltage variation 
than the old carbon-filament lamp is well 
known to electrical engineers, but either 
the fact itself or its relation to recipro- 
cating-engine performance seems to have 
escaped the attention of some designers of 
such engines, not to mention consulting 
engineers, architects and others concerned 
more or less directly with the installation 
of engine-driven electric-lighting plants. 

A corporation decided to build a large 
office building in a certain inland city, and 
employed metropolitan architects to make 
the plans and supervise the entire con- 
struction. The plans and _ specifications 
covered the electric-light plant, which was, 
in a measure, modified to meet the desires 
of the man who was to be chief engineer 
of the building. He was familiar with a 
certain make of engine, and the change 
was only such as would let in this par- 
ticular engine. The features called for as 
to the engines were a speed of 200 revolu- 
tions per minute; speed variation not to 
exceed two per cent.; flywheels of a cer- 
tain weight, and operation to the satis- 
faction of the chief engineer of the build- 


ing and the architects. Just what the 


specifications as to the electric generators 


were we do not know, but the machines 
were multipolar generators of 100 kilo- 
watts capacity, designed to run at 200 
revolutions per minute. 

The contract was let by the owners to 
a large contracting concern, and they 
sublet the contracts for engines and gen- 
erators to separate companies. This was 
at a time when tungsten lamps were just 
beginning to be used, and nothing was 
said in the specifications about them. The 
engine builders having seen but a few 
of the lights supplied from generators 
driven by their engines had no reason 
to think there was anything peculiar about 
them. When the plant was erected and 
the lamps then commonly used were put 
in no complaint was made, but as soon 
as tungsten lamps were put in they 
flickered to such an extent as to be a 
source of complaint, and the plant has 
not been accepted by the engineer and 
architects. 

The electric-light people claimed that 
the fault was in the engine governors, 
but when the indicators followed a con- 
stant line for three minutes, that claim 
was rejected. Then it was claimed it was 
due to insufficient flywheels, but these 
proved to be 25 per cent. heavier than the 
specifications called for; besides, a similar 
engine with a flywheel very much lighter, 
but with a different generator, gave steady 
light at 200 revolutions. 

But now a new card was played by the 
electric company’s agent. One engine was 
disconnected, and a motor set up to drive 
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its flywheels and generators; this gave a 
steady light. Consequently, the buyer's 
representatives claim it is up to the envine 
builders to give a steady rate of tu: ing 
at the engine shafts. 

The electric people have filled their -on- 
tract (so they claim) ; the engine bui' Jers 
have filled their contract (so they claim): 
but the chief engineer and architects won't 
accept the plant. Hence, neither get their 
pay. 

The mysterious feature of the case js 
that nobody seems to have discovered 
that the source of the trouble is not 
speed regulation but changes, within each 
revolution, in the velocity of the flywheel 
rim, which no governor can correct or 
control, and which no steam-engine indi- 
cator can indicate. 

The moral, however, is that if you 
want to supply high-efficiency incandescent 
lamps from a generator driven by a recip- 
rocating engine, the “angular variation” 
in the speed of that engine must be 
smaller than would be allowable with 
low-efficiency lamps. 





Detroit’s Boiler Inspection and En- 
gineers’ Examination Law 


The common council of Detroit is 
wrestling with an ordinance providing 
for the inspection of boilers and the ex- 
amination and licensing of engineers. We 
understand that the form which was some- 
what critically discussed in our issue of 
September 7 has failed of adoption and 
we have before us another draft  intro- 
duced by Alderman A. J. Walsh, which 
instead of endeavoring to cover engineer- 
ing details, provides for a Board of 
3oiler Rules, similar to that existing in 
Massachusetts, which shall provide rules 
for the conduct of the boiler-inspection 
department, subject to the approval of 
the common council. 

This appears to us to be a wise pro- 
cedure. The establishment of a set of 
rules, compliance with which will safe 
guard the public and still not be onerous 
upon the owner, operator or manufacturer 
of boilers, is a task for specialists, and 
such rules may much better take the form 
of a departmental code than be wovel 
into the fundamental law. The _ history 
of the Massachusetts department has 
shown that a workable set of rules is 
arrived at only after frequent revision, 
and it would seem to be wiser to place 
the boiler-inspection department under 
such rules, revisable by a board 0 
specialists, than to lumber the body of the 
ordinance with technical detail which ca" 
only be modified by the cumbersome 
process by which an ordinance is amended. 
The proposed Board of Boiler Rules co™ 


sists of one mechanical engineer, 
boiler manufacturer, one operating 
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under the ordinance, as regards examin- 
ing and licensing engineers, as well as 
inspecting boilers. 

Instead of imposing upon this board 
the task of compiling a set of rules, the 
ordinance adopts the Massachusetts rules 
in their entirety. We are glad to see 
this. A lot of brains and money have 
been spent by Massachusetts in working 
out this code. It has had the advantage 
of several years of operation, and has 
been molded to meet the rugosities of 
practice. A boiler which is safe in Massa- 
chusetts will be safe in Detroit, and any- 
thing that is required to make a boiler 
safe in Massachusetts will be just as es- 
sential in Detroit. Should local condi- 
tions develop the necessity for new rules 
ot modifications of the old, they can 
readily be effected, but it is difficult to 
think of necessary differences between 
the practice of two cities or States, and 
the indorsement and adoption of the 
Massachusetts work by Detroit is a step 
in the direction of uniformity: which we 
are glad to see taken. 





Marine Producer Gas Power 


The publication of our brief comment 
on this subject in the issue of October 
5 has brought out the statement from 
one of our readers to the effect that a 
Boston concern has several boats equipped 
with gas producers and engines, and that 
therefore the three boats mentioned in 
that editorial do not embody fhe only 
attempts made in this country to build a 
practical gas-power boat. We hope the 
information is true; in this case we 
should be actually glad to find ourselves 
in error, if the Boston efforts have been 
really successful. 

Mr. Hasbrouck, to whose boat “Gloria” 
we referred, has also sent us some in- 
formation. On July 2, this year, he tells 
us, the boat made a run to Poughkeepsie 
and back in 13% hours, carrying twelve 
passengers. The total coal consumption 
was 288 pounds. This, like the report of 
the run made by Mr. Aldrich’s yacht to 
Albany, is interesting and encouraging, 
but it is not complete information. Mr. 
Hasbrouck kindly offered to put his boat 
at our disposal and allow us to carry out 
any tests we wish to make; it is scarcely 
necessary to say that we have neither the 
time nor the facilities for making such 
tests, much as we should like to embrace 
the opportunity. 

Within the past few days rumors have 
been drifting around to the effect that 
somebody with the courage of his con- 
Victions is going to build a producer-gas 
freight boat for ocean service. We hope 
there is a basis of truth for the rumor. 
While we do not feel sanguine about 
50,000-horsepower producer-gas battleships 
and ocean “greyhounds” being put in 
comission next year, there is no engi- 
heering reason why gas-driven boats of 
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a few thousand horsepower should not 
be successful if built in the light of ex- 
perience already available. 

By the way, when the producer-gas 
boat “arrives,” as it surely will some 
day, will it be called a “gasser” in small 
sizes and a “gasship” when of large pro- 
portions? These terms are anything but 
euphonious. 





The Educational Value of Adver- 


tisements 


What percentage of the readers of 
Power are also students of its advertising 
pages? 

This question, which is often asked in 
one form or another by the advertiser and 
others interested in publicity,, can best 
be answered by the readers of the paper, 
and in this regard the following is an 
expression from one of them: 

“IT should no more think of laying aside 
any of my mechanical journals, as being 
read through, without going over the 
advertising pages than I should think of 
leaving a Christmas dinner before the 
arrival of the pudding. In either case 
there would be a sense of having missed 
something. As a matter of fact there is 
scarcely a page of any issue of the cur- 
rent mechanical papers that will not give 
a thinking reader some information. It 
may be something wholly new to him and 
to the world, and it may be an old idea 
presented in a new light. In any event 
the reader adds to his store of useful 
knowledge. But if he neglects the book 
notices, the notices of new catalogs and 
the advertising, he misses the dessert to 
his intellectual meal. 

“Modern advertisements are full of in- 
formation to the engineer. They are 
largely pictorial in their makeup, but 
instead of the old wood cut or cheap en- 
graving, there are fine halftone illustra- 
tions and line cuts that represent ac- 
curately and correctly the appearance and 
construction of the devices or 
advertised. 


articles 
For this reason they convey 
correct and valuable ideas to the reader. 

“The reading matter accompanying the 
illustration often information 
that can be used, and still more often 
contains statements that will set an in- 
telligent engineer to thinking. For ex- 
ample, pick up any recent number of 
Power and observe the advertisement of 
almost any well known oil filter. With- 
out exception there will be found some 
statement concerning the 
bills, or in the quantity of oil used. Lubri- 
cating oil is so generally used in every 
engine room that no engineer can read 
the statement without a desire at least 
to investigate its truth, and since many 
of the filter manufacturers permit a trial 
of their devices to demonstrate their ef- 


contains 


saving in oil 
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ficiency, an engineer can readilly deter- 
mine whether he has discovered a new 
way of practising engine-room economy. 

“But this is not the extent of the bene- 
fit to be derived from a careful reading 
of advertisements. There was a time 
when manufacturers were very reticent in 
regard to the management of their busi- 
ness, and the construction and operation 
of their devices and appliances. That 
day is long past, and now the very op- 
posite is true. Many of the large con 
cerns maintain publicity departments, the 
duty of which is to spread among engi- 
neers a knowledge of the construction 
and application, as well as the perform- 
ances in respect to economy and effi- 
ciency, of the various products. This 
information is usually got out in the shape 
of circulars, pamphlets or catalogs, and 
here is where the live engineer may fall 
heir to a vast amount of valuable data 
for a mere song. Most of these catalogs 
are mentioned in the advertisements, and 
the reader is invited to send for them at 
no expense except the cost of a postal 
card, or, at the most, a few 
stamps. 


cents in 
There is thus opened up a field 
of information covering every appliance, 
supply or machine used in a power plant. 
Sectional views are presented which make 
the construction and the method of op- 
eration perfectly clear, and for this very 
reason often save considerable time in 
locating defects in an apparatus practically 
inclosed, such as a heater, pump or for 
that matter an engine. The information 
given is thus useful in more ways than 
one, and for the greater part is accurate 
and reliable. For who should know the 
good and bad points in the construction 
of a device better than manufacturers 
who have spent years in producing a sat 
isfactory type? Or, who should under- 
stand better what constitutes a good oil, 
belt or than the 
of these products? 


grease manufacturers 
Not only that, but 
many catalogs are in reality valuable treat- 
ises on various phases of power-plant en- 
gineering. So, in the perusal of this 
and succeeding numbers of your favorite 
journal, do not neglect the 
ments.” 

It is evident that this particular reader 
has made special study of the advertising 
pages, and thoroughly appreciates their 
value as an educational medium. There 
is practically no other way to keep in 
touch with the latest practice, and engi- 
neers who skip entirely this department 
of the paper, or give it only casual atten- 
tion, are neglecting one of their best 
opportunities to become the leading and 
best-informed men in the profession. 


advertise 





The Next A. S. M. E. President 


George Westinghouse will be the next 
president of the American Society of Me- 
chanical Engineers. 
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Power Plant Machinery and Appliances 


Original Descriptions 
No Manufacturers’ 


Cuts 


oT 


of Power 


Write-ups 


Devices 


Used 





MUST BE NEW OR 


‘Te Bayer Soot Blower 


The Bayer soot blower is a system for 
cleaning the tubes of water-tube boilers. 
In Fig. 1 is shown the elevation of the 
rear water leg of a water-tube boiler with 
the system in place. The lower header 
carries the nozzle for blowing the tubes 


REAR VIEW OF SYSTEM 


ATTACHED TO A WATER-TUBE 


A and B, Fig. 2, about three minutes, let- 
ting them operate in conjunction. While 
they are going, open C and D for about 
twenty seconds, several times during the 
operation, in order to stir up the accumu- 
lations which have been blown into the 
space between the headers. 

The system is easily installed and does 
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FIG. 2. 


between the upper and lower baffles. The 
upper header is used to agitate the dead 
spaces known to exist at the point where 
the jets come through the water legs. Fig. 
2 shows a side elevation of the system 
as applied to a water-tube boiler. 

When operating the system, it is only 
necessary to open the controlling valves 
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SIDE ELEVATION OF SYSTEM APPLIED TO WATER-TUBE BOILER 


not require the cutting of holes in the 
boiler setting, or altering it in any way. 
All that is necessary is to make a steam 
connection on the header or some other 
convenient source of steam supply and at- 
tach the blower by means of an ordinary 
union. The jet extends into the hollow 
stays flush with the ‘uside of the water 


INTERESTING 


leg, and is thereby from 


heat. 


protected 


mq ° . ,2% 
This system is manufactured by the 
Bayer Soot Blower System, 207 Pine 
street, St. Louis, Mo. 





Bonar Feedwater Heater and 
Purifier 


A semi-sectional view of the Bonar feed- 
water heater and purifier is shown in the 
accompanying illustration. 

The water supply is introduced at the 














BONAR FEEDWATER HEATER AND PURIFIER 
top through a balanced valve to a spray- 
ing device. The water then falls on the 
circular pans, passing downward in a zig- 
zag manner from pan to pan. The lowerf 
pan, located immediately above the ex 
haust inlet, is so arranged that the steam 
is conveyed up through the center of the 
heater below the center line of the pans, 
thereby causing a thorough mingling © 
the steam and water, and preventing any 
possibility of the steam from passing ott 
of the exhaust outlet without coming i 
direct contact with the water. The pans 
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re revolvable and may be readily cleaned 
by opening the door on the shell of the 
heater. 

On the exhaust-steam connection is 
placed an oil separator which entrains 
the oil contained in the exhaust steam 
before entering the heater. 

\ surface overflow is located at. the 
blowoff connection, on the water level; 
the water level being maintained by a 
float regulating the balanced valve on the 
supply line. 

On the water outlet is a hood extended 
above the water level and below the water 
outlet, open at the top and bottom. This 
prevents any of the surface impurities 
from entering the pump, at the same time 
making a seal so as to prevent the water 
in the heater from being siphoned. 

The heater is of the simplest form and 
is throughout of strong cast-iron con- 
struction. 

It is manufactured by James Bonar & 
Co., Frick building, Pittsburg, Penn. 





Improvement in the Davis Steam 


Trap 


An improvement has been made in the 
Davis steam trap, manufactured by the 
G. M. Davis Regulator Company, 144 
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“King Bee” Clamp 


A pipe clamp known as “King Bee,” 
manufactured by the King Bee Clamp 
Company, Washington and Mound streets, 
Dayton, O., is illustrated and described 
herewith. 

The clamp consists of three parts, as 














SHOWING REMOVABLE SEAT BUSHINGS IN 
THE DAVIS STEAM TRAP 


Milwaukee avenue, Chicago, IIl., by equip- 
ping it with removable seat bushings and 
having the valves made of Tobin bronze 
in place of steam metal, 
formerly used. 


which was 





Danubil Sheet Packing 


Danubil sheet packing is made of Para 
tubber, Canadian asbestos and secret com- 
ponents which enable it to resist great 
Pressure and heat, and its resistance to 
superheated steam is practically unlimited, 
it is claimed. 

It does not need any following up after 
putting in, and the engineer need not 
bother about the gasket again ‘until he is 
ready to break the joint, it is claimed. 
Another advantage is its great pliability. 
It is manufactured by the Danubil Com- 
pany, 253 Broadway, New York City. 
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FIG, 2. 























a 





ai 








Power, NV. 





“KING BEE” CLAMP LOCKED IN 


POSITION 


shown in Fig. 1, the first being a sectional 
ring A, having long teeth on one side of 
the ring and a beveled inner edge on the 
other. Another ring of practically the 
same design, shown at B, is placed on the 
pipe and clamped together so that its 
teeth face the teeth on ring A. The piece 
of metal packing D, shown next to the 
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flange, is placed in position and the ring 
A fitted snugly to it. The clamp ring C 
is then placed in position on the pipe and 
secured and the ring B driven around on 
the pipe so that as it revolves the ring A 
is forced up against the packing, due to 
the difference in thickness of the rings 
between their smallest portion and widest 
parts. 









































SHOWING PARTS OF “KING BEE” CLAMP 


ig. 2 shows the clamp in position and 
illustrates how the device is applied to a 
leaky joint. 





A. O. S. E. Ladies’ Night 


Old Colony Council No. 14, A. O. of 
S. E., observed ladies’ night Saturday 
evening, September 25, by a banquet and 
reception at Odd Fellows hall, Rockland, 


Mass. Among the guests were Supreme 
Chief Engineer Frederick Markoe, of 


Abington, Penn.; Supreme Trustee W. 
R. Smith, of Coplay, Penn.; Past Supreme 
Chief Engineer E. H. Naylor, of North 
Abington, Mass.; and Senator Melvin S, 
Nash, of Hanover, Mass. 

Supper was served at 8, covers being 
laid for fifty persons. After the spread, 
Chief Engineer Charles A. Scott, of Old 
Colony Council, who acted as toastmaster, 
welcomed the guests. Supreme Chief 
Markoe and Supreme Trustee Smith 
spoke interestingly of the work of the 
order. Senator Nash gave an address 
on “The Massachusetts Legislature.” 
Soprano solos were rendered by Miss 
Alice Garvey, of Waltham, Mass., and 
piano selections by Miss Mary Mahoney, 
of South Weymouth, Mass. 
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October 5 one man was badly scalded 
and considerable damage was done to a 
section of the plant of the Auburn (N. 
Y.) Heat, Light and Power Company by 
the bursting of a water heater. 





The next meeting of the National Gas 
and Gasoline Engine Trades Associa- 
tion will be held at the La Salle hotel, 
Chicago, Ill, November 30 and December 
1 and 2. Several papers treating of the 
gas- and gasolene-engine industry are 
being prepared. 





The United States Civil Service Com- 
mission announces an examination on 
November 24, to secure eligibles from 
which to make certification to fill a 
vacancy in the position of miller and engi- 
neer, qualified to operate a sawmill, at 
the Uintah and Ouray Indian agency, 
Utah, at $900 per annum. 





Obituary 


George A. Rollins, president of the 
Rollins Engine Company, died September 
30 at Nashua, N. H., aged 82 years. He 
was born in Dedham, Mass. He learned 
the machinist trade at Manchester, N. 
H., and removed to Nashua, where he 
founded the business which bears his 
name. The Rollins engine attained a 
high degree of development under his 
direction. He was a director of the White 
Mountain Freezer Company, of Nashua. 
He took an active part in the public life 
of the city. 





Business Items 


The Alaska-Yukon-Pacific exposition has 
awarded grand prizes for insulated wires and 
cables to the General Electric Company and 
the John A. Roebling Sons Company. 

The Hill Clutch Company, of Cleveland, 
Ohio, manufacturer of power transmission 
machinery, announces the appointment of 
G. W. Hoffman as sales engineer in charge 
of its Chicago office, at 610 Marquette 
building. 

Thurlow E. Coon, 1809 Ford building, De- 
troit, Mich., has been appointed agent for the 
American Radiator Company for the sale of 
Bundy traps and separators im the State of 
Michigan. Also, the Philip Carey Company, 
27-Ilavana-Apartado 658, Havana, Cuba, will 
handle Bundy traps and separators in that 
locality. 

F. W. Dean, mill engineer and architect, 
Beston, is regularly inspecting two large 
pumping engines now being built at the 
Seranton works of the Allis-Chalmers Com- 
pany. Each engine is to have a capacity of 
100,000,000 gallons, each 24 hours, and is of 
the triple-expansion type, with three hori- 
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zontal cylinders with a vertical shaft. The 
centrifugal pump is below the engine. 


The Ford Motor Company, of Detroit, Mich., 
ordered sometime ago, from the Riverside En- 
gine Company, of Oil City, Penn., a_ two- 
cylinder, 35x48 tandem gas engine, to run at 
100 revolutions per minute, rated at 1400 
horsepower. The company has now con- 
tracted for a second of these units and is 
talking of a third. Each of the engines is 
direct-connected to an alternator and crank- 
connected to a two-stage air compressor. 
Hughes producers, furnished by the Wellman- 
Seaver-Morgan Company, are being used with 
bituminous coal, the gas-cleaning plant being 
by Gustav Saaler. 

The C. O. Bartlett & Snow Company, of 
Cleveland, O., reports recent orders as fol 
lows: Kelly Island Lime and Transport Com- 
pany, Cleveland, Ohio, one elevator, capacity 
1000 tons of ciushed stone an hour, and one 
elevator, capacity 600 tons of crushed stone 
per hour. It is believed that these are the 
largest elevators of the kind ever constructed. 
Winding Gulf Colliery Company, Cincinnati, 
Ohio, one Greene self-dumping car haul and 
complete outfit, through F. C. Greene, mining 
engineer, capacity 2500 tons of coal in eight 
hours. William A. Clark, Butte, Mont., cne 
ore dryer. American Smelters Securities 
Company, New York City, one ore dryer for 
mines at Santa Barbara, Mex. 

The Bristol Company, Waterbury, Conn., 
has established a branch office at Pittsburg, 
in the Frick building annex, and one of the 
company’s experts will be located there to 
cojperate with customers whose plants are in 
the immediate vicinity of Tittsburg. The 
company is making a specialty of studying 
the application of Bristol’s recording in- 
struments in different industries. For in- 
stance, it has specialized in recording in- 
struments for blast furnaces. Besides the 
blast furnaces in the Pittsburg district there 
are many other processes in connection with 
which Bristol's recording instruments are 
used and the company is prepared not only 
to recommend and furnish the most suitable 
recording instruments, but also to have its 
own representative superintend the installa- 
tion of them. 





Help Wanted 


Advertisements under this head are in- 
serted for 25 cents per line. About six words 
make a line. 

WANTED—Good draftsman familiar with 
Corliss engine work. Box 44, POWER. 

WANTED—Good mechanical designers And 
detail draftsmen for machinery manufacturer 
located in Wisconsin. Box 98, POWER. 

WANTED—tThoroughly competent steam 
specialty salesman; one that can sell high- 
grade goods. Address “M. M. Co.,” POWER. 

AN ENGINEER in each town to sell the 
best rocking grate for steam boilers. Write 
Martin Grate Co., 281 Dearborn St., Chicago. 

AGENTS WANTED to sell Burgmann cele- 
brated engine packings in territories not yet 
covered. See our advertisement on page 80. 

WANTED—Draftsmen: large company re- 
quires at once, men familiar with general en- 
gineering work; prefer’ those familiar with 
mining plants and machinery. Address Box 
49, POWER. 

WANTHD—Young man as steam engine 
salesman; only replies giving full details of 
past experience, training and remuneration 
will receive consideration; all replies confi- 
dential. tox 43, POWER. 
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Situations Wanted 


Advertisements under this head are in- 
serted for 25 cents per line. About six word: 
make a tine, 

M. E. GRADUATE, experienced, solicits 
drafting evenings; heating, steam piping, 
pairs, installations. A. H., Box 32, Power. 

A FIRST-CLASS machinist with ten years’ 
experience wishes a situation as an oiler or 
assistant engineer in New York or New Jer 
sey. Box 47, POWER. 

WANTED—Position by mechanical engi 
neering graduate; four years’ experience i: 
power-plant design and construction; refer 
ences. Box 50, POWER. 

ENGINEER who has handled such plants 
in New York as the Hudson Terminal Bldg., 
lark Row Bldg., Ansonia and Manhattan ho 
tels, licensed for 27 years, desires position. 
Box 45, POWER. 

POSITION WANTED as superintendent or 
master mechanic of power or manufacturing 
plant; am at present connected with large 
manufacturing plant, but desire a change; 
am highly capable and can produce results. 
Box 46, POWER. 

MECHANICAL ENGINEER, with thorough 
practical experience and complete technical 
training (Cornell), in power plant building 
and operation, and allied branches, wishes to 
obtain position as manager, superintendent, 
ete., in power plant, pumping plant or manu 
facturing firm, or as consulting engineer for 
any project. Address Box 51, POWER. 

MECHANICAL ENGINEER, experienced in 
the design and construction of blowing en- 
gines, Corliss engines, reversing engines, 
pumps, air compressors, power transmission 
machinery, ete., wants position; could take 
charge of engineering office, design engines, 
make tests or act as salesman. Box 4k, 
VOwER. 


Miscellaneous 


Advertisements under this head are in- 
serted for 25 cents per line. About six words 
make a line. 

PATENTS secured. C. L. Parker, Solicitor 
of Patents, 4 McGill Bldg., Washington, D. € 

NEED the part-time services of draftsmen 
and designers? Years of experience on steam 
and power pumps, gasolene engines, hoists. 
ete., at your command at reasonable prices. 
S. S. Engr. Co., Elgin, IIL 

ANY FIRM or engineer in charge of a 
steam plant that is troubled with scale in the 
boilers can get absolutely free, the best indi- 
eator and reducing wheel made, with velvet- 
lined mahogany case. For particulars, ad 
dress Great Lakes Chemical Works, Manito- 
woc, Wis. 

AUTOMOBILE auxiliaries pay large pro 
fits; we have something every owner should 
have; liberal commission: any serious-minded 
energetic man who would look after our in 
terests can add considerable to his income. Ily 
draulic Oil Storage Company, 602 Penobscot 
Bldg., Detroit, Michigan. 


For Sale 


Advertisements under this head are in- 
serted for 25 cents per line. About six words 
make a line. 

FOR SALE—20x48 Wheelock engine and 
two 72”x18’ high pressure tubular boilers in 
good condition cheap. Address “Engineer.” 
Box 2, Station A, Cincinnati, Ohio. 

FOR SALE—500-horsepower tandem com- 
pound Fleming single valve, automatic; also 
two small engines, cheap for cash. Scott 
Manufacturing Co., 1801 Third National Bank 
Bldg., St. Louis, Mo. 

FOR SALE—250-horsepower Lane & Bod- 
ley Corliss engine, 18x42 cylinder; engine too 
small for our work and will be replaced soon 
with one of greater power. Wm. A. Coombs 
Milling Co., Coldwater, Mich. 

FOR SALE—One 75-horsepower engine. 
slide valve, Nordberg cutoff, in perfect order: 
three rope drives complete, A. & F. Brown 
make; one open heater, 75 horsepower; on¢ 
oil separator. All above replaced by larger 
power plant. Est. S. H. Condict, 26 Law 
rence St., Newark, N. J. 
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and Brakes 


Various Types of These Important Devices as Used in Hoisting- 
Showing How They Are Constructed and Applied 


engine Practice; 
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In hoisting-engine practice two of the 
important parts which must operate with 
certainty at all times are the friction drum 
and brake. When very heavy material 
is being hoisted, the engineer and all 
others concerned with the work want to 
be sure that the brake on the hoisting 
drum is going to hold when it is applied. 
In order that he may know that the brake 
and friction drum are in. working order, 





























FIG. I. 





FIG, 2. 


it is advisable for the operating engineer 
to become familiar with the construction 
of various types. 

In Fig. 1 is shown a friction drum 
which consists of blocks of seasoned hard- 
wood fitted and secured to a projecting 
tim on the gear wheel. On the drum 
flange is cast a rim having a beveled sur- 
face on the inner side to correspond to 
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the bevel of the wood pieces with which 
it engages when thrown into contact. 
The drum is fitted to turn freely on the 
shaft, and also have a slight lateral move- 
ment on the drum shaft, sufficient to make 
contact on the friction drum with enough 
force to hold the strain of any load the 
engine can hoist. The drum is moved by 
means of a lever, attached to a screw, 
which makes contact when thrown into 
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FLORY FRICTION DRUM 


FRICTION DRUM 


gear with a steel pin, two steel plates and 
one of bronze, the latter being placed in- 
side the friction nut. These plates are in 
oil receptacles which should be kept filled 
with lubricating oil. 

The movement to release the friction 
is effected by connecting the end of the 
friction screw to the drum by means of a 
rod and yokes which, by a reverse move- 


ROGERS 


ment of the friction lever, will positively 
disengage the friction under all circum- 
stances. As an auxiliary, a recoil spring 
is placed on the shaft between the gear 
wheel and the drum, the pressure of 
which against the drum produces a 
gradual release. This friction drum is 
used on the hoisting engines made by the 
S. Flory Manufacturing Company. 

A cone type of friction drum is shown 
in Fig. 2. It is lagged with either wood 
or mineral-tan leather. The spur wheel 
which carries one member of the friction 
is keyed against a shoulder upon the 
drum shaft. At the opposite end of the 
shaft is a collar threaded and secured to 
the shaft by a set screw, the end thrust 
when applying the friction being taken by 
the collar. A flange sleeve having an 
external thread of coarse pitch is placed 
between the collar and the drum hub, the 
flange and the sleeve having a number of 
holes spaced on a _ concentric circle. 
Through one of these hubs a screw passes 
and screws into the side frame to pre 
vent the sleeve from rotating. The wear 
on the friction is adjusted by turning the 
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FIG. 3. BAND FRICTION CLUTCH 


sleeve in the proper direction a sufficient 
amount, and the sleeve is then secured by 
means of the bolt placed in a hole in the 
frame that coincides with the hole in the 
flange. 

On the sleeve is a hub with a lever for 
rotation. When rotated in one direction 
the friction is applied; rotated in the 
other direction the friction is released by 
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the recoil spring. A loose-fitting stationary 
hub is placed between the operating sleeve 
and drum hub, and is provided with an 
extending arm to prevent rotation. This 
stationary hub is made in halves so as to 
be removable for relagging the friction 
if necessary. This friction drum is made 
by the Exeter Machine Works. 

Another type of friction, or clutch, is 








FIG. 4. 


shown in Fig. 3. The clutch runs loosely 


on the drum and is fitted with a band 
friction clutch consisting of a disk keyed 
to the shaft which is fitted with two arms 
carrying a steel band, lined with remov- 
able basswood blocks and having a suit- 
able means of adjusting the friction band 
by means of bolt and nut, as shown. 


One 
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Fig. 4 shows the application of the fric- 
tion which is fitted to the hoist put out 
by the Wellman-Seaver-Morgan Com- 
pany. The illustration also shows the 
band brake which is operated by an in- 
dependent hand lever. The band is at- 
tached at one end to the foundation, and 
at the other to the hand lever, the con- 
nection being such that a continuously 
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and shaft, as shown in Fig. 6. These 
arms are connected by means of rings jo 
the clutch sleeves that slide on the drum 
shaft. On the outer end of the sleeve js 
a groove which engages the clutch fork, 
and is in turn operated by the clutch lever 
at the operator’s stand. As the clutch 
sleeve is moved toward the gear, the link 
forces the ends of the long lever out- 



























































APPLICATION OF BAND FRICTION TO DRUM 


increasing force is applied to the brake, 
while the operator pulls with uniform 
strength on the lever. 

Another type of friction clutch is shown 
in Figs. 5 and 6, which show both sides 
as it appears when applied to a gear 
wheel. It consists of two steel bands, 
lined with a special material to take up 
the wear instead of having it come on the 
steel bands. These bands encircle the 
clutch drum, which is made a trifle small- 









FIG. 5. DENVER FRICTION CLUTCH 





arm is bolted to the disk, and the other 
fulcrumed from it, and receives its mo- 
tion from a combination toggle connection 
and rockshaft, which is operated by a 
hand lever. In this type of friction the 


clutch is locked in either the on or off 
position and end thrust of the shaft is 
eliminated. 
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FIG. 6. ANOTHER VIEW OF THE DENVER CLUTCH 





ward, which actuates the bell crank so 
as to draw all four ends of the clutch 
band together. This clutch is self-locking, 
whether open or closed. 

In Fig. 7 is shown a type of post brake, 
consisting of two beams placed vertically, 
each partially encircling the brake ring 
on opposite sides. The beams carry a 
large wooden wearing block, the side next 
to the brake rim conforming to a circle 
30th brakes are controlled by hand levers. 



































er in diameter. The ends of the clutch 
band are connected to a pair of bell 
cranks mounted on the rockshaft, which 
passes through bosses cast on the rim of 
the main-drum gear, as shown. On the 
opposite ends of each rockshaft, carrying 
the bell crank, is forged a lever arm that 
reaches to opposite sides of the gear hub 





ONE TYPE OF 


POST BRAKE 

The types of brake shown in Figs. 5, 6 
and 7 are made by the Denver Engineet- 
ing Company. 

A cork-insert friction is illustrated in 
Fig. 8 and is made by the Lidgerwood 
Manufacturing Company. The gear wheel 
of the drum is fitted with a friction flange 
as shown, in which are fitted cork im 
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serts which are allowed to project about 


i/32 inch above the wooden-flange rim, 


and although contrary to what one would 
suppose, as the wood of the friction wears 
away the cork retains its original amount 





FIG. 8. CORK INSERT FRICTION 


of projection, the wear seemingly being 
proportional. As cork will not burn as 
readily as wood, and does not slip as 
easily, the cork is very durable. Another 
feature is that oil does not affect its hold- 
ing power and trouble from slipping is 
practically eliminated, even though oil 
should get on the friction drum. 

In Fig. 9 is shown the design of the 
friction pin used for this type of friction 
drum. It consists of a coase-pitch screw 
to which is attached the lever for operat- 
ing it. The screw when turning comes in 
contact with a friction pin which is placed 
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into the oil, and the pin and screw are 
kept clean; at the same time sufficient 
lubrication is always provided. 

A friction of the double V-type is shown 
in Fig. 10, and is made by the Clide Iron 
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FIG. 9. LIDGERWOOD FRICTION PIN 
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and present a large area of friction sur- 
face across the grain. Owing to the 
angle of the friction and friction block a 
very slight movement of the drum along 
the shaft is sufficient to engage it, which 
makes it a positive and powerful friction. 

The friction engagement is accom- 
plished by means of a forged-steel lever, 
friction screw and nut, placed at the end 
the drum shaft between the drum and 
motion to the drum by means of a tool- 
steel pin crosskey and collar. This fric- 
tion arrangement is so efficient that a 
very slight pressure on the lever is suffi- 
cient to hold the drum in gear against any 
load the engine may handle. 

The release of the friction is automatic 
when the pressure is removed, due to the 
heavy steel spiral spring, which encircles 
the drum shaft between the drum and 
gear wheel, and the end pressure against 
the thrust members exerted by this spring 





Power, N.Y. 


FIG, 10. CLIDE V-TYPE FRICTION CLUTCH 





FIG. IT. 
man oil box, and being submerged in 
oil climinates what would be serious fric- 
tion losses, as well as any possibility of the 
pin and serew becoming welded, due to 
dirt and friction. As the oil box is inclosed, 
foreign matter is prevented from getting 
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DRUM AND BRAKE OF OTTO GAS ENGINE HOIST 


Works. It is composed of long segments 
of hardwood bolted to the spur wheel 
and turned to fit the faced friction sur- 
faces in the drum flange with which they 
engage when in gear. These friction 
blocks are arranged with the grain radial 


is relieved when the drum is thrown off. 
The spring is confined by a steel check 
bolted to the gear wheel to allow for ad- 
justment when needed. This spring-check 
device removes all resistance to free un- 
winding of the drum, and at the same 
time prevents the spring from exerting 
a pressure on the thrust member. 

In Fig. 11 is shown an outline drawing 
of an Otto gasolene mining hoist. The 
thrust collar which takes up the thrust 
when the friction clutch is thrown in is 
screwed to the drum shaft. The friction 
surfaces are inclosed in a box filled with 
oil or grease which protects them from 
dust and dirt. 

The brake is of the differential type, 
and the load tends to tighten it after it 
has been applied. The brake bands are 
lined with blocks of hardwood and are 
made in two sections, joined by a. bolt 
with nuts to adjust for wear. 

The load is hoisted by throwing the 
drum in gear and lowered by applying the 
band brake. As shown, the operating 
levers are mounted in a rack and so ar- 
ranged that the operator faces the shaft. 
The clutch lever is connected to a speed- 
changing device, the speed of the engine 
being automatically reduced when the 
hoist is not in actual operation or when 
the load is being lowered. 
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An Unexplained Accident 
By W. H. WAKEMAN 


The power plant of a certain small 
but very busy mill consists of the fol- 
lowing equipment which is operated under 
stated conditions. Steam is generated at 
80 pounds pressure in a tubular boiler, 
the shell of which is 50 inches in diam- 
eter, containing 52 tubes 3 inches external 
diameter, and 13 feet long. As this ac- 
counts for approximately 600 square feet 
of heating surface, the boiler would be 
rated at 50 horsepower, allowing 12 
square feet for each horsepower. The 
water level is indicated by three gage 
cocks and an ordinary water gage. These 
form the trimmings of a plain cast-iron 
water column without either high- or low- 
water alarms. With this column located 
high enough to carry the water level 3 
inches above the tubes, and barely appear 
in the glass, it is impracticable to carry 
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KEY AFTER ACCIDENT 


FIG. I. OUTLINE OF 
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CARD TAKEN WHEN ENGINE WAS 
RACING 


FIG. 2, 


more than two gages of water, as any 
more is liable to cause excessive priming, 
and three gages is sure to make a danger- 
ous quantity pass over into the engine. 
As a safeguard against such action, a 
horizontal separator with a large res- 
ervoir provided to take care of a sudden 
rush of water, in installed in the main 
steam pipe. The boiler is supplied with 
water by a direct-acting steam pump 
which is too small for the duty required, 
hence it is run at a high speed which 
is regulated by hand. 

Steam is supplied to a 12x24-inch en- 
gine, the speed of which is regulated 
under normal conditions at 125 revolu- 
tions per minute by a shaft governor that 
moves the cutoff eccentric across the shaft 
to reduce the travel of the valve, which 
is of the piston type. The exhaust. valve, 
also of the piston type, is operated by a 
separate eccentric. Each end of the cyl- 
inder of this engine is fitted with a good 
water relief valve, originally set to open 
at 140 pounds pressure, but reset by the 
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engineer at 90 pounds and kept in good 
order. The load is frequently so heavy 
for short periods that with full pressure 
on the boiler the point of cutoff is ex- 
tended to one-half stroke. 

One day the engineer was obliged to 
leave his plant for a few minutes in 
charge of a helper about the mill, who 
had frequently watched the engine and 
boiler under similar conditions. When 
the engineer had been absent for a very 
short time, the engine began to pound 
badly, causing the helper to rush to the 
engine room door, but he was afraid to 
enter because water was spurting into 
the room through joints at both cyl- 
inder heads, and at other points. Hearing 
an unusual noise in his otherwise quiet 
engine room, the engineer hurried back 
and with the instinct of a true engineer 
sought to save his engine from damage 
without regard to his own safety. Not- 
withstanding the loud noises, which 
warned him of probable wreck, and the 
steam and hot water which filled the 
room, he rushed directly in line with the 
cylinder to the throttle valve and closed 
it. 

Immediately after closing the throttle 
valve he went into the boiler room to 
note the water level and found it at the 








Power, N.Y. 
FIG, 3. THROTILE PARTLY CLOSED 
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second gage, where he carries it for a 
greater portion of the running time with- 
out trouble or apparent danger. Ex- 
amination of the separator showed that 
it was not full of water. Having drained 
all the water out of the steam chest, cyl- 
inder and exhaust pipe, and as there ap- 
peared to be no reason for further delay, 
the engineer proceeded to start up again, 
but a loud knock warned him of trouble 
with the key which fastened the piston 
rod in the crosshead. He proceeded to 
shut down and remove the key which 
was forced out with much difficulty. Fig. 
I is a tracing of this key, showing its 
exact form and giving an idea of the 
great strain put upon it when water 
entered the clearance which is only 1/16 
inch in this case. A new key was fitted 
and driven in tightly, proving a complete 
remedy for the lost motion at this point. 
As no other part was damaged, the plant 
has run full time since the new key was 
put in. 

For some time before and after the ac- 
cident this engine would not regulate 


perfectly fer short periods, then would 
run in a satisfactory manner for hours. 
During one of these periods of racing 
and slowing down, the indicator was ap- 
specimen 


plied, and Fig. 2 illustrates 
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diagrams taken under these condition 
The above mentioned accident probabl 
happened during one of these unsatis 
factory periods, although there is n 
positive proof of it. 

When diagrams like these are presented 
the casual observer of such matters usual 
ly remarks that the cutoff mechanism is 
not correctly adjusted, but this is not nec 
essarily true, and in the writer’s estima 
tion constitutes no proof whatever either 
for or against the above assertion, unless 
all conditions are known and measures 
have been taken to produce positive re- 
sults. 

In this case the engineer considered it 
unsafe to run the engine with the throttle 
valve wide open, as there was danger of 
excessive speed causing a wreck, hence 
he throttled the pressure and while run- 
ning under these conditions the diagrams 
shown in Fig. 3 were taken. They do not 
indicate an economical condition of af- 
fairs, but their evidence is in direct op- 
position to Fig. 2 so far as adjustment 
of the cutoff mechanism is concerned. 
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GOVERNOR GIVING 
CUTOFF 


FIG, 4. LONGEST POSSIBLE 


Another point to be considered in this 
connection is the claim commonly made 
to the effect that when an engine is run- 
ning under conditions shown by Fig. 2, 
the boiler is much more liable to prime 
than it would be if an equal volume of 
steam were taken for both ends of the cyl- 
inder. The philosophy of this argument is 
that when the cutoff valve on one end is 
held open longer than the other, it creates 
a sudden demand for steam that causes 
water to come with it. It is possible for 
this theory to be realized in practice if 
the cutoff took place at about one-half 
stroke on one end, and one-eighth on the 
other, or at least it would be more liable 
to cause excessive priming than if the 
same load were equally distributed. But 
why is it that nobody seems to believe 
that water would come over in large 
quantities if the same engine carried a 
load that called for cutting off at one-half 
stroke on both ends of the cylinder? Sure- 
ly if such action on one end 
trouble, the same condition on both ends 


causes 
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ld result in more trouble, but it 
dues not, hence there is good reason for 
believing that it does not cause priming. 

\n explanation of the conditions which 
produced the diagrams shown in Fig. 2 
should be both interesting and instructive. 
Fig. 4 illustrates the governor of this 
engine in the position that it takes to 
give the longest possible point of cutoff. 
With this type of engine the point of cut- 
off is changed by shifting an eccentric 
across the shaft, or in other words, by 
varying the throw of the eccentric. There- 
fore, when the engine is at rest the ec- 
centric takes a position directly opposite 
to Fig. 4. 

The point to be noted is that while the 
governor wheel and the eccentric re- 
volve together, their relative positions 
change every time that the load varies. 
It follows that there is more or less 
movement of the parts although the swift- 
ly revolving governor wheel does not per- 
mit it to be observed. This movement 
causes friction, and unless the rubbing 
surfaces are lubricated, there will be 
enough friction to prevent free operation 
of the governor. This is exactly what 
caused trouble in this case, for although 
the engineer is careful, he did not oil the 
rubbing surfaces above mentioned until 
the governor failed to operate properly. 
The reason for this omission is found 
in the fact that these parts are not 
readily seen unless the machine is taken 
apart. In this connection it will not be 
out of place to say that while special oil 
cups and other devices for holding and 
feeding oil may serve a useful purpose 
in many cases, it is a good idea to use a 
common squirt can for oiling a_ shaft 
governor, as it is then possible to know 
that the bearings are oiled, while some 
of the complicated devices that are used 
for excluding dust, etc., exclude oil also, 
hence are unprofitable and unsatisfactory 
in service. 

As already stated, Fig. 4 is in position 
to give the longest point of cutoff, and in 
order to keep it there strips of wood 
are fastened in place at A and B. If 
steam is now admitted to the cylinder and 
when full speed is attained by the fly- 
wheel, sufficient load is put on to admit 
of opening the throttle valve wide with- 
out greatly exceeding the normal speed, 
diagrams may be taken with an indicator. 
If these show that the point of cutoff is 
the same for both ends the evidence is 
conclusive, but if not, adjustments that 
will make them even ought to be made 
without delay. 





or ascertaining the setting time of ce- 
ment, a “needle” has been designed. This 
vice weighs 2% pounds and the point 
a flat end exactly 1/16 inch square. 
e cement is considered to be set when 
needle fails to make an impression on 
plying its point gently to the sur- 
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“LYIN’ UPON MY BACK AND BRACIN’ MY FEET, I PULLED IT BACK 


AND THEN LET IT SPRING 


By F. R. Low 

He was a thin, nervous-looking in- 
dividual, and I tried to figure out, as he 
sat opposite me at the writing table in 
the little country hotel, whether it was 
his bright eyes and young-looking fea- 
tures, or his snow-white hair which was 
telling the truth in their contradictory 
story of his age. Once when I raised my 
eyes from my writing I caught him look- 
ing full at me. 

“Boiler inspector?” he asked. 

I nodded “yes.” 

“Many a report like that I’ve made out 
myself.” 

“Been in the business, eh?” 

“Yep.” 

“Got something better now?” 

“Well—sumthin’ different, anyhow. 
Say, is old Griffin still on the job?” 

Griffin had been our chief inspector for 
years and was still “on the job.” I told 
him so. 

“Put in there that Charlie Evans is 
here and says ‘Hello,’ will yer?” 

I added his message to the letter which 
I was writing and sealed it up with my 
report. Seeing me free he offered me a 
cigar—he was smoking a pipe himself— 
and went on talking of the days when he 
was in the business. He had covered 
some of my own territory and knew a 
lot of my boilers and the men who ran 
them. Finally my cigar’ ran out and, 
with the thought of buying some more, I 
nodded toward the little barroom and 
said: 


AGEN THE BOILER HEAD” 


“Will you have something?” 

“Nope,” he said, with almost a scared 
look. “I don’t tech it. And say, if you 
don’t mind a bit of advice from one who's 
bin there, you better let it alone your- 
self. It don’t go with boiler inspectin’.” 

“Oh, I don’t drink any to speak of,” 
I said, going to the desk instead of to the 
bar for my cigars, “and I never touch it 
on duty.” 

“No, neither did I, neither one,” he re- 
turned, putting the cigar which I offered 
him into his pocket and refilling his pipe; 
“but 1 got bit just the same.” 

He puffed away a few minutes re- 
flectively, then turned to me suddenly: 

“Say, will you take a tip from me that 
may save your life sometime?” 

“Sure,” I assented. 

“Always take the manhole plate into 
the boiler with you.” 

“What for?” 

“Then some chump won’t put it on and 
shut you in.” 

“You don’t think anybody could get a 
manhole plate on without my stopping 
him, do you?” 

He pointed significantly to his blanched 
hair and said: 

“See that? They did it to me and that’s 
what done it. Yes, Sir. Made an old 
man of me in an hour; but the longest 
hour and the damnedest hour that a man 
ever spent.” 

“Had a grudge against you?” 

“Nope. You see, I was a young feller 
like yerself. Never drinked much and 
‘never on duty,’ as you say. P’raps that’s 
the reason that what I drinked that night 
went agin me so. I was lonesome around 
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the hotel and I sat in with some of the 
boys to a little game. The game kep’ 
up till pretty late, and by the time I'd 
drinked up all the booze we played for 
and smoked all the cigars, I felt a bit 
groggy. Not so bad when I went to bed, 
though. I remember that my feet felt, as 
though they ‘was raisin’ up after I’d laid 
down; but in the mornin’-—ugh!—I 
couldn’t raise my head without gettin’ 
dizzy, and goin’ sick to my stumick, an’ 
everythin’ turnin’ black on me. 

“Well, I fit it off the best I could, and 
after a little I got down to the mill and 
into the boiler, but, Lord! I was sick. 
I had to come out two or three times 
and heave up. I stuck to it, but when 
I was workin’ on the front head braces 
my hammer slipped out of my hand and 
went rattlin’?’ down between the shell and 
the tubes and I was discouraged-like and 
said: ‘T’ell with it,’ and laid my head 
down on my arm to sort’er fight off a 
dizzy spell and get myself together. 

“T don’t know how long it would have 
becn after that but I woke up with a 
stifled feelin’, strugglin’ for my breath. 
The candle had gone out and there was 
the gurglin’ and lappin’ sound of runnin’ 
water among the tubes below. I scrambled 
for the My God! The manhole 
was closed tight. I was bottled up and 
‘they was fillin’ the boiler. 

“Well, pardner, I ain’t bin treated the 
best in the world, but I’ve got nuthin’ 
agin any man that would make me 
want ter see him go through what I went 
through then. I screeched and yelled like 
a madman. I kicked and pounded agin 
the shell but my _ soft and fists 
didn’t make no noise to speak of. My 
hammer was gone and I hadn’t brought 
my tool bag in. I laid down on the tubes 
and felt down at the side. The water— 
hot water—was more than half way up 
of the tubes and risin’ fast. The only 
hole between me and outdoors was the 
one through the pet cock of the water 
gage, and out of this what little air I 
had left was oozing as the water drove 
it out. I put my mouth to the steam 
connection of the gage and yelled like 
mad. Bangs and scraping agin the fire 
sheet told me that they was puttin’ in 
a fire. I should be boiled like a_ live 
lobster. Not merciful and quick like them, 
but slow and lingerin’. 

“T laid down and cried like a kid. I 
thought of the things I had read—men 
boiled in soap vats, fellers slippin’ into 
big lard tanks and all that. I wondered 
what they would think had become of me. 
Would they guess that I was in there and 
open me up, or would they think I had 
run away and go on makin’ steam of me 
until some other inspector came and found 
what was left of me? Gee! what a re- 
port he would have to make out. What 
a story there would be in the papers. I 
thought of my folks and wished I had 
been better to them. I wondered how I 
could meet It when the end come. Wasn’t 


dome. 


shoes 


_rear. 


POWER AND THE ENGINEER. 


there some way I could end it all before 
it got. too bad? How would it come? 
I would get up there on the braces out of 
the scalding water—but the steam—ah! 
I should. be suffocated before that. 

“I felt agin for the water. It was up 
to the second row of tubes. It would 
soon show in the gage glass and then 
they would light her up. I began to lose 
my senses. I scampered around like a 
caged monkey gone crazy. I yelled and 
cussed and prayed and cried. 

“All of a sudden there was a rattlin’ 
noise among the tubes, as a chisel that I 
had been usin’ on the brace pins clattered 
through. What a fool not to have thought 
of it. With that I might have tapped the 
shell hard enough for them to hear. And 
now even that was gone. 

“But it put an idee into my head. I 
had been workin’ on a pin brace that was 
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felt good when I heard the bang of 
wrench on that manhole and some- 
body commence to back off those nut 
There was never anythin’ felt better 
anybody than that first breath of fre: 
air when the manhole plate come in an 
you bet yer, I wasn’t long a-follering ; 
it out. 

“Well, it upset me quite a bit. They 
kep’ me in a hospital for a speel afterward 
and they tell me now that I mustn’t thir 
about it, but seein’ them report blank: 
and knowin’ you was liable to get ketche« 
the same way, I wanted to forewarn yx 
‘T always sets my nerves on age to think 
about it.” 

I answered with a shudder that my own 
nerves were pretty well strung up, too. 

“Well, if you’re still minded to have 
that drink you mentioned, it might do 
us both good,” he suggested, getting up 





“THERE WAS NEVER ANYTHING FELT BETTER THAN THAT FIRST BREATH OF FRESH AIR” 


loose when my hammer dropped and had 
driven out the pin. If I 
right it wa in the front 

was the front head? I was in a swirl 
and had to figure it out. Safety valve 
I felt along the top to the first 
nozzle that I came to. It was the steam 
outlet. I followed along to the head and 
groped in the dark for my loose brace. 
By this time I was fightin’ for my breath. 
My heart was pumpin’ like a steam drill 
and I was stranglin’ for air. I tried a 
dozen before I came to it; some of them 
two or three times, maybe; but I struck 
it at last. Lyin’ upon my back and bracing 
my feet I pulled it back and then let it 
If it made 


remembered 
head. Which 


spring agin the boiler head. 
as much noise outside as it did in I was 
saved. If it didn’t—well, the water was 
pretty near to the top of the tubes as I 
laid on my back on them and I knowed 
that they would be lighten the fire. 

“Say, old man, can you imagine if I 


and leaning toward the barroom. “I 
don’t ordinarily tech it, and don’t advise 
it, specially ‘on duty,’ as you say; but it 
seems to be the only thing to steady your 
nerves when you get to thinkin’ about it.” 

And when we reached the little bar, 
the keeper handed Charlie down a bottle 
of red liquor and asked me what I would 
have. 





Both the new American “Dreadnoughts,” 
of 26,000 tons for which 
contracts were recently awarded, are to 
be equipped with Parsons turbines. ‘The 
New York Shipbuilding Company, which 
is to construct the “Arkansas,” was noti- 
fied some time ago that turbines would be 
installed. Decision as to the motive powet 
for the “Wyoming,” to be constructed 
by the Cramps, was postponed tempo- 
rarily, but the decision has been mac: 
the Parsons 


displacement, 


to use turbine. 
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A Modern Ice Plant in Chicago 


An Interesting Description of the Model Edgewater Plant of the 
Knickerbocker Company, with Cost Data and Other Plant Records 
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Ot all the industries which have come lakes and rivers in the winter, and then 


to the front so rapidly in the last twenty 
years, not one has made such rapid strides 
as that of making ice by machinery. Be- 
fore plants were installed to freeze water 
artificially, ice had to be obtained from 
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stored in ice houses for summer use. This, 
however, could be done only in colder 
zones, for in this country, below the 
Mason and Dixon line, the weather never 
gets cold enough for any length of time 
to freeze rivers and allow ice to be pulled. 
As a consequence ice in the South has al- 
ways been hard to get and extremely ex- 
pensive. The only way, heretofore, of 
getting ice into the Southern States, was 
to send it down from the North, but the 
extreme waste due to melting, the large 
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cost of shipping on account of the distance 
and great weight, and the difficulty - of 
keeping it, made this not only a very 
expensive scheme, but also a very im- 
practicable one. Since the invention of 
refrigerating machinery, this problem has 
readily been solved. Ice-making stations 
are rapidly being erected throughout the 
country, and especially in the South, where 
‘such an industry proves very profitable. 

Inasmuch as this process is as yet very 
young, large advancement has already 
been made in the development of these 
refrigerating and, although it 
cannot be said that any of the plants are 
out-of-date, still there are a few 


stations, 


which 
do not possess all of the modern equip- 
ments of the which have been 
lately installed. One of the most modern 
ice plants in the country is the Edgewater 
plant of the Knickerbocker Ice Compa» 

of Chicago. The plant was built in the 
early part of 1907. The York Manufac- 
turing Company furnished all the refrig- 
erating machinery and supervised the en- 
tire erection of the station, while Messrs. 
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Postel and Linn, Chicago consulting en- 
gineers, designed the plant. The building, 
which is two stories high and more than 
half a block long, is located on Evanston 
between Foster and Berwyn 
avenues, and faces west. The first pro- 
vision in selecting a site for this plant 
was to get it located near to a railroad in 
order that coal might easily be obtained 
and the ice shipped away. As a conse- 


avenue 
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manufactured from the exhaust steam of 
the engines and pumps. The main object 
of the Knickerbocker Ice Company in its 
process is to get the ice as pure as it is 
possible to get it. On account of this the 
water is filtered and refiltered and soft- 
ened, in order to get as good results as 
possible under the conditions existing in 
the plant. The sweet water which is 
used in making the ice is tested daily 
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the purpose of removing all the grease and 
oil from the exhaust steam, obtained fron 
the cylinders of the engines. From the 
separator the exhaust is piped to tw: 
Worthington surface condensers, each of 
which has 500 square feet of condensing 
surface. The average temperatures at 
which the cooling water enters and leaves 
these condensers are 78 and 120 degrees 
Fahrenheit, respectively. The steam afte: 









































THE FREEZING ROOM 


THE COOLING 


quence the station was located on the 
Chicago, Milwaukee & St. Paul railroad, 
from which three tracks run into the yard. 
The entire plant is built of brick, with 
cement floors, both in the boiler and en- 
gine rooms. The most noticeable feature 
of the plant is its simplicity. 


MANUFACTURE OF THE ICE 
All of the ice made at this plant is 


TOWER 


by the chief engineer for ‘hardness, 
causticity and alkalinity, and if his results 
prove unsatisfactory abnormal, the 
charges of lime and soda in the Kennicott 
water softener are changed. 

The exhaust steam from the engines and 
pumps is piped to a main underneath the 
main floor, from which it is brought to 
the mezzanine floor through a specially 
designed York oil separator, installed for 


or 


THE COAL ELEVATOR 
THE ASH TOWER 


being condensed is drained to a float trap 
or oil skimmer, from which a 5% and 
434 by 5-inch Snow pump forces the sweet 
water to the reboiler. The reboiler room, 
30x16xg feet, is on the floor above tlie 
mezzanine, and contains the reboiler. This 
is a large metal-lined tank 24 feet lon 
and 4 feet wide fitted with steam coils an 
supplied with a patent regulator and skim 


ming device, which may be adjusted from 


| 
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EXHAUST-S 


the second floor. The sweet water after 
being reboiled and separated from some 
more of the oil flows by gravity to the 
cooling pipes or flat coolers. The sweet 
water is cooled here by flowing through 
double tube pipes, the water being cooled 
by well water flowing in the other direc- 
tion. The cooling water is obtained from 
a well underneath the plant, about 400 
feet deep, although the pumping is done 
only from a depth of 225 feet. A W. B. 
Erb double-acting deep-well pump having 
a stroke of 24 inches with a 2!4-inch pipe 
attachment, top and bottom, and a ca- 
pacity of 2.48 gallons per revolution, and 
running at 20 revolutions per minute, is 
used. 

The sweet water flows through five 
double-pipe cooling coils, 12 pipes high 
by 17 feet long, of 2- and 1%-inch gal- 
vanized piping. After the water has been 
cooled it flows through charcoal filters of 
the standard York type, of which there are 
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are installed in this plant. 
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eight in this station. In order to insure 
very good filtration the water is passed 
through a set of four of them and then is 
refiltered in the remaining four. From 
the eight filters the water is discharged 
into a 19 and 8% by 6-foot storage tank on 
the mezzanine floor, which is provided with 
a direct-expansion ammonia coil, the tank 
being made of %-inch iron. From the 
storage tank the sweet water is drawn 
through a centrifugal water pump, made 
by the Platt Iron Works, and direct-con- 
nected to a 1-horsepower, 220-volt, three- 
phase induction motor. This pump agi- 
tates the water in the storage tank and 
forces it through coils of the double-pipe 
style, employing the direct expansion of 
the ammonia gas for cooling the water 
still more. After passing through these 
pipes the water is forced through No. 5 
International paper filters, two of which 
The water is 
then delivered to the automatic can filters 
and into the cans, where it remains until 
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FILTERED WATER-PIPING 
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DIAGRAM 


frozen. The amount of water entering the 
controlled by patent regulators. 
After the cans have been filled with water 
they are lowered into the brine, which 
surrounds the ammonia expansion pipes, 
and allowed to freeze. The average length 
of time it takes to freeze a can of water 
is approximately forty-eight hours. Freez- 
ing cans used in this station are 114 and 


cans is 


221% by 58 inches, each making 400 pounds 
of ice; the capacity of the plant being” 
1350 cans. After freezing the cans are re- 
moved by means of pneumatic hoists, the 
compressed air being furnished by a II 
and 11 by 12 Westinghouse air compressor 
of the type. The cans are 
then transferred by means of a traveling 


locomotive 


crane to the east end of the freezing room, 
where they are lowered into dip tubs of 
warm to loosen the ice from the 
sides of the cans. The ice is then removed 


water 
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by placing the cans in the dumps, which 
tumble them and allow the ice to slide 
through chutes into the storage rooms. 


THE FREEZING Room 


The freezing tanks are two in number, 
made of 0.25-inch steel, each being 62% and 
30.75 by 5% feet, and containing 40,000 
feet of 114-inch ammonia piping, placed in 
vertical sections between rows of cans; 
the tank is fitted to accommodate 676 ice 


From Ice Tanks 
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monia which contains no water, is placed 
in two cylindrical, horizontal receivers 28 
inches in diameter and 6% feet long, and 
kept there under a pressure ranging from 
150 to 185 pounds. From the receivers the 
ammonia is allowed to flow through a 
back-pressure or pressure-regulating valve 
into a series of ammonia coils surrounded 
by brine. The pressure on the ammonia is 
reduced in these coils and the ammonia in 
expanding takes the necessary heat for 
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AMMONIA-PIPING DIAGRAM 


cans. Each tank is divided in the center 
by a partition running the full length of 
the tank, with an opening at the top at one 
end and one at the bottom of the other 
for the circulation of the brine. 

Two vertical brine circulators are used 
on each tank, the circulators being op- 
erated by three-phase 240-volt 3-horse- 
power Westinghouse induction motors. 
The circulators are of the standard York 
type, being specially designed centrifugal 
pumps. Two Curtis pneumatic hoists are 
employed in the freezing room, the air 
coming from the aforesaid locomotive- 
type air compressor, with a connection to 
a motor-driven auxiliary. These hoists 
are capable of lifting two 400-pound cans 
and conveying them to any portion of the 
room. 


THE AMMONIA CiRcUIT 

The process by which the water is 
frozen is extremely simple, being based 
on the principle that the compression of 
a gas by mechanical means causes its tem- 
perature to rise and, vice versa, the ex- 
pansion of gas lowers its temperature. By 
cooling down “compressed gas” and then 
by its expansion, absorbing heat from the 
surrounding medium, a change of heat 
units is obtained which can ‘result in a 
very low temperature. In this plant the 
ammonia-compression system is used, em- 
ploying anhydrous ammonia as the cooling 
medium. Anhydrous ammonia, that am- 
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ing into the compressors at a pressure of 
15 pounds, is compressed to about 150 
pounds, and is then forced through an oi! 
trap into the ammonia condenser or cool- 
ing coils, which consist of 28 stands of 
the double-pipe type, 14-inch and 2-inch, 
12 pipes high by 19 feet long, with re- 
wash headers. Their capacity is 350 tons 
refrigeration of water at 60 degrees Fah- 
renheit. The inner pipe of these coils 
contains the mixture of well water and 
city water. The outer pipe contains the 
ammonia gas, which has become greatl 
heated by being compressed and must now 
be cooled. In the York system of re- 
frigeration the directions of the flow of 
the cooling water and the ammonia 
through the pipes are opposite. When the 
gas has become sufficiently cooled by the 
water it is condensed into a liquid and 
drained to the receivers, from which the 
ammonia goes through the same process. In 
order that the ammonia gas may be per- 
fectly free from oil, which is used for lub- 
ricating the compressor cylinder, it is neces- 
sary to employ oil traps, as stated, especially 
designed for the purpose of removing all 
entrained oil. For this purpose two oil 
traps, one on each discharge line from the 
compressor, are used in this station. One 
of the attractive features in all of the 
ammonia and steam piping is the thorough 
system of pipe insulation. All the lines 
are insulated with Keasbey & Mattison 85 
per cent. magnesia pipe covering. 


To Cooling Tower 


To Sewer 
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COOLING-WATER PIPING 


the physical change from the surrounding 
medium. Inasmuch as ammonia boils at 
28 degrees below zero, a very cold tem- 
perature is realized. 

The gas, as it leaves the expansion coils, 
is drawn into two gas-compression pumps 
of the vertical single-acting type, with 
24: inches bore and 36 inches stroke, 
fitted with cooling jackets and properly 
lagged. The pumps are fitted with special 
ammonia stop valves. The gas, after pass- 


SERVICE OR COOLING WATER 

The cooling water used in this plant is 
obtained, both from the 400-foot well be- 
fore mentioned and from a 4-inch city 
supply pipe. Two service pumps are em- 
ployed alternately for circulating the 
water through the cooling coils and con- 
densers and over the cooling tower. Either 
one of these pumps is sufficiently large 
to do the work, but one is held in reserve 
for cases of emergency. The reciprocat- 
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ing pump is made by the American Steam 
Pump Company, and is of the Marsh type, 
10 and 14 by 20 inches, with 10-inch suc- 
tion and 8-inch discharge connections. A 
4-inch riser carries the cooling water to 
the flat coolers, where the temperature of 
the sweet water is lowered. The other 
pump is of the two-stage centrifugal type, 
made by the American Steam Pump Com- 
pany, with 7-inch suction and 6-inch dis- 
charge connections. The pump is direct- 
connected to a three-phase 60-cycle 240- 
volt 40-horsepower Fairbanks-Morse in- 
duction motor, which is provided with a 
separate starting box. The cooling water, 
which is maintained at a pressure of 40 
pounds, after passing through the am- 
monia condensers, sweet-water coolers 
and the steam condensers, where its tem- 
perature is raised from about 80 to 130 
degrees, is forced to the roof of the build- 
ing through a 10-inch riser and into a 
trough 240 and 4 by 0.833 feet, which has a 
slope of one foot in eighty, and is allowed 
to pass over the cooling tower. Part of the 
cooling water is allowed to go into the 
dip tubs after leaving the flat coolers and 
some of it is directly pumped through a 
2-inch line to the jackets around the gas 
compressors. The trough, on the gravel 
roof, through which the heated water runs, 
is metal-lined and extends the full length 
of the storage rooms, 240 feet, the water 
being kept in constant agitation by means 
of baffles. 

The cooling tower consists of a number 
of shelves made of t-inch boards, placed 
3% inch apart, the boards on alternate 
shelves running at right angles to each 
other. Water falling on the top shelf 
drips through the cracks and over the 
sides to the shelves below, falling into 
the reservoir at the bottom, being cooled 
and made ready for use again. The water 
leaves the tower at about 80 degrees Fah- 
renheit. The cooling tower is 32 feet high 
and slopes from a width of 6 feet at the 
top to 32.5 feet at the bottom, making a 
slope of between 60 and 70 degrees. The 
reservoir underneath the tower is 45 feet 
wide and 12 feet high. 


CoAL-HANDLING APPARATUS 


[Illinois screenings is the coal used in 
this station. An average of 28.5 tons is 
consumed per day. The coal is shipped 
to the plant via the Chicago, Milwaukee 
& St. Paul, and is switched into the yards 
at the northern end of the station. Labor- 
ers shovel the coal through a 2-foot chute, 
which carries it to a 30-foot coal elevator 
of the C. O. Bartlett & Snow Company 
make, A 220-volt three-phase 60-cycle 5- 
horsepower Fairbanks-Morse induction 
motor operates the elevator, which passes 
Over a large sprocket, the teeth of which 
engage with the links of a chain on the 


back of the coal buckets. The induction 
motor is back-geared, the gear ratio being 
Q-y 


The large gear is on the same shaft 
small pulley to which a larger pulley, 
operating the elevator, is belted. The 


a 


POWER AND THE ENGINEER. 


buckets on the elevator dump the coal into 
the chain drag, which carries the coal to 
the bunkers. A small %-inch pipe de- 
livers water through six 0.0625-inch holes 
onto the coal as it enters the bunkers, giv- 
ing it the proper percentage of moisture. 
The coal can be made to fall in any of 























aAnonnanseaaaaaamar 
































Power, N.Y. 


COOLING-TOWER ARRANGEMENT 
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ASH-HANDLING DEVICE 


the four bunkers by opening the chain 
above that respective one. The coal bunk- 
ers are 10 and 10 by 12 feet and allowing 45 
cubic feet of coal to the ton, each bunker 
has a capacity of 26.6 tons, making a total 
capacity of 106.4 tons. The chain con- 


veyer is driven by a three-phase 5- 
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horsepower back-geared Fairbanks-Morse 
induction motor. Each boiler when run- 
ning at full load consumes about 5 tons 
of coal per eight hours. 


HANDLING oF ASHES 


‘ 


A vacuum or “suction” system devised 
hy Hlson Brothers & Co., Chicago, takes 
care of the ashes. The ashes drop into 
pits directly underneath the boilers, each 
pit being provided with a 6-inch pipe 
through which the ash is conveyed to an 
elevated ashbin, by means of a No. 7 
Sturtevant exhaust fan operating at 2575 
revolutions per minute, and which can 
create a suction of 10 ounces at the in- 
take and has a capacity to deliver 2180 
cubic feet of air per minute, consuming 
10 horsepower. Upon entering the bin, 
the ashes are sprayed with water, to settle 
the dust, and are allowed to fall to the 
bottom of the bin. The air passing around 
the baffle plate is drawn to the exhaust 
fan and out to the atmosphere, the fan 
being direct-connected to a three-phase 40- 
horsepower back-geared Fairbanks-Morse 
induction motor, The bin is 8 feet in diam- 
eter by 8 feet deep, with a 45-degree slope 
at the bottom. By operating a slide at 
the bottom of the bin the ashes fall into 
a wagon, to be carried away. When a 
boiler is running at full load, 1300 pounds 
of ashes are given off every eight hours. 
One of the accompanying views shows the 
construction of the ash-handling system. 
This tower is located about 20 feet from 
the northern extremity of the station. 


Tue ELectricAL EQUIPMENT 


The main generating unit is a Crocker- 
Wheeler 75-kilowatt three-phase 240-volt 
alternator running at 277 revolutions per 
minute and furnishing current at 60 cycles. 
The machine has a star-wound armature 
and a revolving field magnet with 26 
poles. It is direct-connected to a 12xI5- 
inch Skinner engine. The exciter is on 
the same shaft and delivers current at 125 
volts. This exciter is a compound-wound 
machine and rheostats are provided on the 
switchboard for adjusting the voltage in 
both the shunt and series field windings. 
The exciter has a capacity of 3.8 kilowatts, 
and its full-load current is 30.4 amperes. 

The alternator furnishes power for the 
entire plant, comprising twelve three- 
phase induction motors, and current for 
the incandescent and arc lights. The 
motors range from 1 to 40 horsepower 
The lights of 
the station are all connected between the 
main wires and the neutral (“star” dis- 
tribution). An auxiliary engine and gen- 
erator are installed, which consist of an 
11x14 “Ideal” engine, of the piston-valve 
type, made by A. L. Ide & Sons Company, 
running at 275 revolutions per minute and 
belted to a 6-pole 240-volt 60-cycle three- 
phase 60-kilowatt Bullock generator. The 
exciter for this alternator is shunt-wound 
and is direct-connected, delivering current 
at 120 volts. Full-load current for this ex- 


and operate at 220 volts. 
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citer is 20 amperes. Both the alternator 
and the exciter have a normal speed of 
1200 revolutions per minute. 
Synchronizing apparatus has been in- 
stalled but on account of the difficulty in 
keeping up the voltage of the smaller ma- 
chine, they are never run in parallel. The 
larger unit is used about twenty-two hours 
per day on the average, the other being 
used only to furnish current, in case the 
larger machine is shut down for repairs 
or oiling. Governors are placed upon the 
flywheels of the engines, Keeping the cur- 
rent generated at 60 cycles at all times. 
The leads from the main generator to the 
switchboard are run underneath the main 
floor, all the cables being doubly insulated. 
The conduit contains four leads from the 
generator, three from the terminals of 
the phases and one from the neutral, and 
five field wires, three from the 8-pole 


Crocker-Wheeler direct-current exciter, 
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meters reading correctly at 60 cycles, and 
one Westinghouse single-phase synchro- 
scope are placed on the two panels. Two 
rheostats for the regulation of voltage are 
placed upon each panel. A switch for de- 
termining the voltage between phases on 
cither machine, or any phase to neutral, 
may be found on the board. 

The busbars on the rear of the switch- 
board are %4x13%-inch copper bars. Two 
potential and six series instrument trans- 
formers are on the back of the board. 
Field-discharge resistances have been in- 
cluded in the equipment, but on account of 
incorrect installation they have been of 
1o use in reducing the large arcs at the 
field switches. Junction boxes are placed 
in the engine room, boiler room and freez- 
ing room, where fuses may be replaced. 


Cost oF Propuctnc Power 


The cost of producing the electrical 
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placed in cubic feet are as follows: C :t- 
off, 0.3608; release, 0.845; compressi: n, 
0.202. These values represent the volun es 
of steam in the cylinder at the varius 
points in the stroke. The weight of stein 
per cubic foot at the various pressures in 
the cylinder, which were obtained from 
a steam table, were as follows: Cutoif, 
0.2575 pound; release, 0.1393; compres- 
sion, 0.12. The products of these weigits 
and the corresponding volumes will give 
the weight of steam in the cylinder at the 
various parts of the stroke. These work 
out to be: at cutoff, 0.0935 pound; re- 
lease, 0.1140; compression, 0.0265. 

The amount of steam used per stroke is 
found from the foregoing data, at cutoff 
and release by subtracting the weight in 
the cylinder and at compression from 
the weight at cutoff and release: at cutoff, 
0.0661 pound; at release, 0.0920 pound. 

The water rate is determined by multi- 









































































































































ECONOMY AND COST DATA FOR SKINNER ENGINE AND CROCKER-WHEELER 75-KILOVOLT-AMPERE ALTERNATOR. 
AVERAGE Piston Dts- AVERAGE PISTON | WEIGHT oF STEAM PER 
NuMBER |AVERAGE ABSOLUTE PREs- PLACEMENT IN PER DISPLACEMENT IN Cusic Cunsic Foot aT PRESSURE IN WEIGHT OF STEAM IN 
or Run. SURES AT CENT. OF STROKE AT FEET AT CYLINDER AT CYLINDER AT 
= 
Com- Com- | 
Re- pres- Re- pres- Re- Com- Com- Compres- 
No. Cutoff. lease sion. | Cutoff. | lease. sion. Cutoff. | lease. | pression. Cutoff. | Release. | pression.| Cutoff. | Release. sion. 
1 85 Se 85.3 12.74 | 79.03 11.33 | 0.125 0.776 | 0.1112 | 0.2289 | 0.07896 | 0.2296 | 0.02863 | 0.0613 | 0.02555 
2 69.7 oe Me es 18.65 | 90.7 15.11 | 0.183 0.890 | 0.1483 _ 0.1958 | 0.07896 | 0.1696 | 0.0358 0.0703 | 0.02515 
3 90.03 28.7 52.7 22.80 | 78.5 17.2 0.2239 | 0.77 0.1688 0.2396 | 0.1049 0.1586 | 0.05355 | 0.0807 | 0.02673 
4 93 .7 39.7 | 41.93 | 37.83 | 89.7 20.43 | 0.3714 | 0.88 0.2008 0.2476 | 0.1297 0.1320 | 0.092 0.1140 | 0.02652 
5 98 . 36 44.03 } 39.03 | 36.75 | 86.2 20.59 | 0.3608 | 0.845 | 0.2020 0.2575 | 0.1393 0.1282 | 0.093 0.1179 | 0.0259 
6 92.7 45.03 | 43.7 43.6 92.7 15.41 | 0.4280 | 0.91 0.1512 0.2454 | 0.1416 0.1386 | 0.1050 0.1290 | 0.021 
4 y x oe 29.03 | 41.36 | 26.88 | 83.7 20.02 | 0.2640 | 0.821 0.1967 0.2132 | 0.1056 0.1334 | 0.0563 0.0866 | 0.02625 
8 86.03 30.36 | 30.36 | 31.48 | 89.8 33.03 | 0.3090 | 0.881 0.3242 0.2312 | 0.1087 0.1087 | 0.0715 0.0957 | 0.0352 
9 10.7 24.36 | 39.03 | 24.25 | 79.5 27.93 | 0.2378 | 0.78 0.2740 0.1980 | 0.09494 | 0.1282 | 0.047 0.0741 | 0.03515 
WEIGHT OF STEAM aaa | : i" | 
IN CYLINDER ‘Horse- |Krtowatrs| SPEED In| STEAM Usep per I.H.P.-Hr. AssuMING STEAM USED PER Kw.-Hr. AssumING |CosT PER 
Arrer DEpUCTING sowER ‘or | Output. | R '?P M. SAME AMOUNT OF WorK DONE IN SAME AMOUNT OF WorK DONE IN | Kw.-Hr,. 
WEIGHT OF STEAM EnGine. | aa Sacre H. E. ann C. E. H. E. ann C. E. | CENTs. 
AT COMPRESSION. ae | | | | 
Cutoff. Release. L.B.P. | Kw. } s Cutoff. Release. | Average. Total Cutoff. | Release. | Average. Total. K 
0.00307 | 0.03575 i, a re 277 §.1 5.9 32.04 , Pe are a aor vr 
0.01065 | 0.04515 32.84 12.35 277 5.38 23.6 14.49 28.98 14.32 60.9 37.61 75. 8.53 
0.02682 | 0.05397 51.20 25.05 277 8.7 18.15 13.425 | 26.85 17.85 35.8 26.87 53.74 6.11 
0.06585 | 0.08748 103.6 58.775 277 10.55 14.05 12.3 | 24.6 18.55 24.7 21.62 43.24 4.91 
0.06610 | 0.0920 109.51 64.850 277 10.0 13.95 11.975 23.95 16.95 | 23.6 20.27 40.54 4.61 
0.0840 0.1080 120.64 68 . 425 279.2 11.6 14.9 13.25 26.5 20.4 26.2 23.4 46.8 §.32 
0.03005 | 0.06035 56.50 27 .525 279.2 8.85 17.85 13.35 26.7 18.6 36.8 27.7 55.4 6.3 
0.0363 | 0.06050 70.7 38.750 279.2 8.60 14.3 11.45 | 229 15.65 | 26.1 20.87 41.74 4.75 
0.01185 | 0.03895 33.88 12.700 279.2 5.85 19.2 12.525 | 25.15 ise |)  St.4 33.3 66.6 757 
and two returning to the collecting energy at the switchboard was calculated plying the weight of steam used per stroke 
rings of the alternator. The Skinner from indicator diagrams taken from the by the number of revolutions per minute 


system of lubrication usual with Skinner 
engines is used on’ this unit, controlled 
by a rod connected to a pawl and_ the 
eccentric rod. The pawl actuates a ratchet, 
which in turn causes a cam to rotate, 
operating a valve which allows oil to flow 
at regular intervals. 

The wiring throughout the plant is in 
iron conduits, and as alternating current is 
used throughout the system there is prac- 
tically no danger of electric sparks sct- 
ting fire to the ammonia gas. 


THE SWITCHBOARD 
The board consists of two panels, 40x60 
inches, equipped with Wagner Electric 
Company’s instruments. Two 400-ampere 
alternating-current' ammeters, one 300- 
volt voltmeter, two 125-kilowatt watt- 


engine during a test. Only the cost of 
evaporating the water was used in figuring 
the cost per kilowatt-hour. All calcula- 
tions were made on the assumption that 
the same amount of work was done in 
both ends of the cylinder. This is slightly 
in error, but not enough to throw the re- 
sults off to any appreciable extent. 

The values in the following data were 
found on each of three diagrams, and the 
average used in the calculations. Abso- 
lute pressure in the cylinder at cutoff 
equaled 98.36; at release, 44.03; at compres- 
sion, 39.03. These values indicate pounds 
per square inch. The piston displacement 
in per cent. of stroke, including clear- 
ance of: 10 per cent., equaled at cutoff 
36.75 per cent.; at release, 86.20 per cent.; 
at compression, 20.6. The volumes dis- 


multiplied by 60 and dividing by the in- 
dicated horsepower: the water rate at 
cutoff equals 10 pounds; at release, 13.95; 
average water rate, 11.975 pounds. 

This value takes into consideration only 
one end of the cylinder, and since we as- 
sume equal amounts of work to be 
done in each end of the cylinder, 
the total amount of steam used per in- 
dicated equal to , 23.95 
pounds. The steam used per kilowatt- 
hour was found in the same manner, by 
using kilowatt-hour instead of indicated 
horsepower-hour in the previous water- 
rate formula. The water rate per kilo- 


horsepower is 


watt-hour equals 40.54 pounds. 

The cost per kilowatt-hour was based 
on the cost of evaporating the water n- 
tirely, and does not include the handling 
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of coal and tending the boiler. This was 
done because the steam must be had for 
making ice, and all energy that is taken 
away from it between the boilers and 
condensers is money saved. Therefore the 
cost of generating energy does not affect 
the cost of operating the plant, and for 
that reason the economy of the driving 
engine is not of any great value. About 
the only thing gained or brought out by 
the cost and economy data is the varia- 
tion for various loads on the machine. 

The cost of evaporation per pound 
equals $0.1128 per 1000 pounds. The 
product of the cost per pound of evapora- 
tion and pounds of steam used per kilo- 
watt-hour gives the cost per kilowatt-hour : 

0.1128 & 40.54 = 4.61 

cents per kilowatt-hour. The average load 
on the machine is about 50 kilowatts, and 
this is about the point at which the maxi- 
mum economy is obtained, so that the ma- 
chine is running at its best practically all 
the time, since the load is continuous for 
twenty-four hours per day, the time being 
divided into three watches of eight hours 
each. The total average output of the 
plant is 125 tons of ice per day, with an 
average coal consumption of 28.5 tons. 
This falls a trifle short of the standard 
ratio in modern refrigerating plants, of 
6 tons of ice to 1 ton of coal. The aver- 
age cost of running the plant, neglecting 
all losses after the ice leaves the store- 
rooms, and not taking into account de- 
preciation and repairs, is $86.74 per twenty- 
four hours. The cost of producing a ton 
of ice is therefore approximately $86.74 
divided by 125, or 69 cents. The follow- 
ing figures show a list of the expenditures 
taken into account in calculating the cost 
of producing the ice: Salaries per day, 
$40.80; average cost of coal, $38.50; av- 
erage cost of oil, $1.50; average cost of 
water at 7 cents per 1ooo gallons, $5.94; 
total, $86.74. 

The data presented in this article were 
made available through the efforts of Chief 
Engincer Benjamin M. Kirker. 





The Best Form of Longitudinal 
Joint for Boilers* 


By F. W. Dean 


It has been generally accepted in this 
country for a number of years that the 
best form of butted longitudinal riveted 
joint for boilers is that in which the in- 
side strap is wider than the outside, and 
has one or more rows of rivets which pass 
through the shell and the inside strap be- 
yond each edge of the outside strap. The 
pitch of the first row of outer rivets is 
double that of the rows that pass through 
both straps, and if there are other outer 
rows they may or may not have a still 
greater pitch. 


ence he presented at a meeting of the 
é ‘can Society of Mechanical Engineers. 
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In England, where until comparatively 
recently boiler construction has _ been 
superior to ours, this form of joint ap- 
pears to receive no recognition. It was 
first devised, as far as I know, by Dr. 
E. D. Leavitt, past-president of the so- 
ciety, and Edward Kendall, both of Cam- 
bridge, Mass., and was first used by Mr. 
Leavitt in some locomotive-type boilers 
designed by him for the Calumet & Hecla 
Mining Company. I have a blueprint of 
this boiler dated 1879. It is, of course, 
hazardous to state that this joint was 
never used before and it is quite possible 
that it was used in England, discarded 
and forgotten as poor construction, as I 
believe it is. It was first used on an 
American locomotive by the Baldwin Lo- 
comotive Works in a consolidation loco- 
motive built by them for the Calumet & 
Hecla Mining Company, the drawing of 
this joint having been made by me when 
I was in Mr. Leavitt’s employ. 

While every boilermaker has for years 
been familiar with butt joints, this form 
made slow progress toward adoption in 
this country. One form of joint, used to 
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crack in the plate. The Woonsocket 
phenomenon has tended to confirm this 
opinion. It is evident that unless the out- 
side rivets fill the holes they do very little 
geod, and when they do fill them they 
form an overhung connection and to some 
extent possess in themselves the now rec- 
ognized defect of the lap joint.. More- 
over the extended inside plate forms a 
bent connection between the different 
rivets at different distances from the 
center line of the joint. 

In many cases designers have placed 
the outside rivets at a considerable dis- 
tance from the edge of the outside strap 
and this is constantly overdone. It is 
obvious, on careful thought, that the out- 
side rivets should be as near the edge 
of the outside strap as practicable, there- 
by diminishing the bent-tie effect. In 
order to diminish this effect still further, 
and also to render the overhung rivets 
more effective, the inside strap should 
be thicker than usual, and this feature can 
hardly be overdone. The inside strap 
should be at least as thick as the shell 
plate, and great care should be taken to 
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avoid the butt joint and get something 
as good, was a lap joint with an inside 
strap bent at the edge of the lap and 
riveted on each side of it. This was used 
on locomotives exclusively and was of 
little or no value, as it was simply a some- 
what elastic bent tie connecting the two 
parts of the shell plate. Finally, and 
fortunately, this joint gave way to the 
butt joint first described. 

I believe there has been no case of an 
explosion of a butt-joint boiler; at least 
one due to rupture of the joint. Recently, 
however, a boiler at Woonsocket, R. I., 
narrowly escaped explosion, a longitudinal 
rupture of the plate on one side of the 
joint, and within its limits, being dis- 
covered while the boiler was subjected to 
steam pressure. The steam pressure was 
rapidly reduced and no explosion occurred. 
An account of this is given in Power, 
January 26, 1909, and the joint itself is 
in possession of the hoiler-inspection de- 
partment of the Massachusetts district 
pcelice at the State House in Boston. 

It has been growing upon me for some 
years that a one-sided boiler joint, such 
as that first described, is poor construc- 
tion, and may sooner or later cause a 


have the holes match and the rivets fill 
the holes. 

When a joint of this kind is tested to 
destruction in a testing machine, it will 
be found to fail somewhat in detail, the 
inside strap bending slightly and the out 
side rivets being the last to rupture after 
yielding a little. In a boiler the joint 
would be weaker than a flat specimen on 
account of the bent-tie feature. This 
could be prevented if it were practicable 
to calk the inside strap, as it would there 
by be compelled to maintain the circular 
form. The theoretical efficiency of this 
joint is greater than of any other kind, 
but in practice I helieve the efficiency is 
not realized and the defects that I have 
described render the joint, in my opinion, 
undesirable. 

In order to avoid the defects of the 
one-sided butt joint, | have adon‘ed and 
intend to use hereafter, a joint with both 
straps of the same width, as illust-ated in 
the accompanying sketch. This has the 
merit of having all rivets in double shear 
and the strains all taken care of in the 
best manner. The efficiency of this joint 
can hardly be above 81 or &5 per cent., 
while that of the one-sided joint can be 
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theoretically 91 or 92 per cent.; but the 
certainty that the efficiency of the former 
is realized in practice is ample compen- 
sation for the use of slightly thicker 
plates. The pitch of the outer row of 
rivets is rather great, compelling the use 
of a thick outside strap in order to stand 
calking and remain steam-tight. I use 
an equally thick inside strap in order to 
diminish the bent-tie effect. This effect 
is small, however, as the rivets are all 
near the center of the joint. It can be 
eliminated by calking the inside strap, 
which is practicable with this joint, and is 
done in the best marine practice. This 
assumes that the calking is effective and 
remains so. , 





Revision of Massachusetts Boiler 


Rules 





The first public hearing of the Board of 
Boiler Rules under section 2 of chapter 
393 of the acts of 1909 was held in Boston, 
August 2 last, and resulted in numerous 
changes in the rules as formerly issued 
governing the construction and operation 
of steam boilers in the State of Massa- 
chusetts. Practically all of the changes 
were in the nature of a revision of the 
rules downward, or clearing up of am- 
biguity in interpretation, so that their ap- 
plication might better suit practical boiler 
construction and operation. The new 
rules will be published shortly in prac- 
tically the same form as the previous 
issues, with the exception of the removal 
of all recommendations from the body 
of the rules, they being placed in an ap- 
pendix. There is to be an index to enable 
ready location of rules governing the 
different features of construction and op- 
eration. A feature that will greatly add 
to the ease of locating any particular 
subject is having printed at the top of 
each page the part and section to which 
the matter on that page belongs. 

The principal changes to be noted in 
the previous rules are as follows: The 
most radical change is in paragraph 2 of 
section 3 of part 3, which has been 
changed so that it is imperative that a 
member of the inspection department of 
the State, or an insurance inspector hold- 
ing a certificate of competency to inspect 
boilers fer the commonwealth, stamp and 
certify that the material and construction 
of the boiler are in accordance with the 
Massachusetts laws. This inspection must 
be made at the shop where the boiler is 
manufactured and a data report, describ- 
ing in detail the construction, is to be 
forwarded to the chief inspector of the 
State before the boiler is shipped. The 


first paragraph of part 1, section 1, which 
refers to boilers used in the State before 
May 2, 1908, has been changed so that 
the lowest actual tensile strength of the 
plate and not the stamped tensile strength 
may be used in determining the maximum 
allowable pressure. 


This change allows 
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the owner of a boiler installed in the 
State previous to the enactment of the 
rules to obtain an increase in pressure 
over that allowed by the previous rules, 
provided a test of the material in the 
boiler shows a higher tensile strength 
than that stamped on the sheets; the 
rule operates both ways, however, and 
should the test show a tensile strength 
lower than that stamped on the sheets 
it would result in a reduction of pressure. 
Specific instructions have been added 
regarding the equipment of safety valves, 
in plants where more than one boiler is 
operated, connected to a single header but 
the boilers allowed different pressures. 
The tables for safety-valve areas re- 
quired for all types of valve have been 
modified very slightly. The examples for 
calculating the efficiency of the various 
styles of boiler joint have been extended 
to include the possible modes of failure 
by crushing of the plates in front of the 
rivets. While this change materially adds 
to the labor involved in the calculation 
of joints, it would appear that this change 
was necessary, unless the limit for crush- 
ing strength of steel as specified by the 
rules was omitted. The rule relating to 
laying out boilers, so that the tensile- 
strength stamp and brand of material may 
be seen after manufacture, has been modi- 
fied so that a portion of such brands on 
the tube sheets of vertical boilers now 
fills the requirements of the law. A brand 
is now required on the furnace sheets, 
which is an addition to the previous rules. 
The table giving the minimum thick- 
ness of butt straps for various thick- 
nesses of shell has been modified so that 
no thicknesses are given in thirty-seconds 
of an inch, this being accomplished by re- 
ducing those dimensions formerly given 
in thirty-seconds to the next lower six- 
teenth. The table referring to required 
thicknesses of heads and tube sheets with 
reference to the diameter of the shell 
is now made to refer to tube sheets alone. 
The minimum diameter of furnaces for 
vertical boilers which may have special 
staying has been increased from _ thirty- 
six inches to thirty-eight inches; sizes 
over thirty-eight inches diameter are con- 
sidered as flat surface and to be stayed 
accordingly. The table giving the maxi- 
mum pitch of stays for varying thick- 
ness of plate on flat surface have been 
changed, where dimensions were formerly 
given in sixteenths of an inch, by increas- 
ing such dimensions to the next eighth 
above; this same change has also been 
made in the tables for maximum pitches 
of staybolts in furnaces of thirty-eight 
inches diameter or less. Modifications 
have been allowed for spacing of stays 
adjacent to handholes or other openings 
necessary in staybolted surfaces, so that 
such stays may be spread considerably 
to accommodate these openings. 
The formulas for obtaining the maxi- 
mum pitch of staybolts, when not given 
in the tables, have been transposed to 
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give the value of each variable fact 
direct, so the formulas may be used |v 
anyone not familiar with the rules «jf 
transposition. The table giving the are.s; 
to be braced on the segment of heaicis 
above the tubes has been changed 
start at a hight of eight inches instead 
ten, as formerly, and progresses by hal: 
inch instead of one-inch increments. \ 
table giving the allowable loads on vari- 
ous-size staybolts which are cut with 
ten threads to the inch has been added to 
the rules. 

The paragraph relating to the minimum 
distance allowed between the center of 
rivet holes and the edge of plate in 
riveted joints has been changed to refer 
only to longitudinal joints, and the state- 
ment that this provides against the crush- 
ing of the plate in front of the rivets has 
been omitted. The rules regarding the 
making of rivet holes have been changed 
so that the holes may be punched one- 
eighth inch less than finished size in 
plates of five-sixteenths or less and then 
drilled or reamed to full size; the former 
rules required that no rivet holes used 
for seams could be punched larger than 
one-quarter inch less than finished size, 
regardless of the thickness of the plate. 

The methods required for making tube 
holes have been changed so that they may 
now be punched one-half inch less than 
finished size and completed by drilling or 
reaming. Bronze composition has been 
added to the materials of which flanges 
may be made for main steam or safety- 
valve outlets. The standard sizes formerly 
required for handholes and manholes 
have been abolished and a minimum size 
of eleven inches by fifteen inches for 
elliptical, and fifteen inches diameter for 
circular, manholes established. 

The maximum size of tubular boiler, 
except the vertical type, that may be built 
without a manhole has been increased 
from thirty-six inches to forty 
diameter. 

A new figure, No. 
how rivets may be 
reinforcement; this 


inches 


18, is given, showing 
spaced on a manhole 
shows that a style of 
riveting commonly known as one and a 
half rows fills the requirements for two 
rows of rivets as called for in the rules. 
A requirement that the strength of the 
rivets in shear in such reinforcements 
must be at least equal to the tensile 
strength of the shell plate removed par- 
allel to the axis of the boiler has been 
added to the requirements for such re- 
inforcements. 

Section 6 of part 3, relative to boilers 
that may be installed although not strictly 
up to Massachusetts requirements, but 
may be passed under joint inspection, has 
been considerably enlarged upon and ar- 
ranged to fit most legitimate 
this nature that might arise; a paragraph 
has also been added permitting the read- 
mission of portable boilers have 
been removed from the State since ‘lie 
passage of the rules. 
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Small Isolated Producer-Gas Power Plant 


Description of a Very Efficient Installation in the Middle West, 
with Several Notable Features; the Equipment Described in Detail 


BY OSBORN ¥. MONNETT 








In many industries requiring a small CEE, WEEE. Zi — 
amount of power, it is beginning to be _/% a ; 
realized that on account of the low fuel . ; a 
charges and attendance required, the pro- = 
ducer-gas power plant is especially suited Cot Chemo H 
to their needs. This has been the case Y 
with the recently erected automobile 
charging station of the Kopmeier Motor / 
Car Company, of Milwaukee, Wis., the yy 
management being progressive enough to Uj 
seize upon this method of power produc- , 
g tion from the first, with the result that YZ 
ee the power cost per kilowatt-hour will be 
Y approximately 0.6 cent, with no extra 

charge for attendance. * 

The building. is 150x120 feet in ground Ly 

plan, with brick walls, concrete roof and GOL 

floor, absolutely fireproof in every respect 

and divided into two bays, one 70x1I50 A 

feet for gasolene machines, and one 50x > = ~ —— a 

4 150 feet for electrics. The power plant ; Yj Y 
re adjoins the main building and is of the / 
same substantial construction, divided in- 
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to producer and engine rooms, each large « 
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enough for duplicate units. <2, 
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As shown in Fig. 1, the coal supply will 
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be kept in one corner of the producer 
room. The power equipment consists at 
present of an 85-horsepower, three-cyl- 
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7 inder vertical Nash gas engine connected 
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through a flexible rope coupling to an Y 
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: Allis-Chalmers six-pole, 125-volt, direct- 
current generator, and supplied with pro- FIG. I. PLAN AND ELEVATION OF GAS PLANT 





ducer gas from an 85-horsepower Indus- 
trial Gas Power Company’s suction pro- 
ducer. Anthracite pea coal is used, cost- 
ing $6.60 per ton, delivered. The plant 
is operated entirely at night, charging 
automobile storage batteries for the next 
day’s run, and one man supervises both 
departments: the generating and the 
charging. 





THE PRODUCER 





This apparatus, which with some of the 
auxiliaries is shown in Fig. 2, is to feet 
high by 5 feet in diameter, with 9.6 square 
feet of grate surface. The shell is made 
of %-inch tank steel, riveted and calked, 
and has placed near the bottom a large 





machine-faced door for the easy removal 
of ashes. Above this door is the grate, 
opposite which there are additional doors 
for cleaning purposes. Above the grate is 
a cast-iron bosh and support ring for 
centralizing the draft of the fire. The 
same ring that carries the bosh plates also 
supports a 9-inch lining composed of 
FIG. 2. PRODUCER ROOM arch brick set on end and laid with 
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IN SECTION 
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FIG. 3. GAS-GENERATING OUTFIT 
cement. No fire clay was used in putting 


up this lining. In the top of the producer 
is a magazine to form a gas area for off- 
take purposes and support the green fuel 
for the fire. Fig. 3 shows the producer 
plant in section. The connection between 
the generator and scrubber is used for 
heating the air supply and vaporizing the 
water used in the producer, thus utilizing 
the sensible heat of the gas and requiring 
less water in the scrubber for cooling pur- 
poses. As shown in the drawing, the 
water vapor and air pass over cast-iron 
corrugations in the economizer and have 
opportunity to absorb much of the excess 
heat of the gases. 

The water regulator is designed to pro- 
portion the quantity of water delivered in 
accordance with the load on the engine. 
From the top of the scrubber a pipe leads 
to the top of a glass cup, in the bottom of 
which is located a nozzle having connec- 
tion with a small water reservoir K, 
Fig. 3. The water in the reservoir is 
kept at a constant level by means of an 
overflow, and at a hight slightly below 
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the orifice of the nozzle in the glass cup, 
When the engine takes a suction strok: a 
partial vacuum is formed in the scrubl 
inducing a flow of water from the noz 

A pipe from the bottom of the cup con- 
ducts the water to the economizer, where 
it is flashed into steam. This construction 
of the regulator enables the operator to 
see at any time the quantity of water |e- 
ing fed. 

A two-horsepower gasolene engine is 
used to blow up the fire when starting and 
to operate the air compressor. Two hun- 
dred pounds pressure of air is used for 
starting, and the air is also used to fill 
tires. Connections of the blowing mech- 
anism to the producer are somewhat un- 
usual, as instead of forcing air into the 
generator directly below the fire, the blow- 
er, or rather exhauster, is attached to 
the gas main just after leaving the scrub- 
ber and discharges into the waste pipe 
just over the purge valve. When the fan 
is started, gas is drawn through the gen- 
erator and scrubber, and when the fire 
is sufficiently active the valve to the waste 
pipe is closed and the one leading to 
the engine opened, thus filling the main 
supply pipe with gas under some little 
pressure and insuring that the engine will 
get a charge of gas immediately for 
starting. 


FEATURES OF THE ENGINE 
The engine is of the vertical, self-con- 
tained type, with 12x16-inch cylinders, and 
cranks and main bearings running in a 
bath of oil. The main bearings are lined 
with phosphor bronze, and adjustment of 


the bearings is made from above, the 
construction following standard marine 
practice. In addition to the splash lubri- 


cation, force-feed oilers are provided for 
the main journals and all other important 


bearings. The valve mechanism, governor 














FIG. 4. GENERATING UNIT 
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auxiliary devices are all located on 
one side of the engine, as shown in Figs. 
4 and 5. A spur gear drives the cam 
shaft direct from the main shaft of the 
eng ine. 

Regulation is secured by control of the 
mixture and throttling, and ignition ef- 
fected by special make-and-break devices. 
A 40-volt magneto and 2o0-cell storage bat- 
tery constitute the source of igniting cur- 
rent. On the engine are an ammeter panel 
and a double-pole, double-throw switch to 
control the ignition circuits. Ordinarily 
the storage battery is used to supply the 
engine, the magneto being connected as a 
generator to charge the battery. On the 
end of the cam shaft is the timing mech- 
anism. This consists of a steel com- 
mutator having three depressions corres- 
ponding to the three cylinders, and brushes 
carrying the contact points, which are sub- 
merged in oil. Contact is made when a 
brush enters one of the depressions. By 
a suitable electrical arrangement the mov- 
ing electrode pall is caused to vibrate 
while the brush on the commutator is 
passing over -any given segment. One 
of the advantages of this is that instead 
of producing one spark, a series of sparks 
is produced while the electrodes remain 
in contact. The brush holder is movable 
around the commutator, allowing the 
spark to be advanced or retarded. 

A feature of special note and something 
recently adopted is the piston pin take-up 
illustrated in Fig. 6. This consists of a 
sleeve tapered on its outer surface and 
slotted longitudinally to allow for adjust- 
ment. The sleeve fits into a tapered hole 
at the end of the rod and is threaded at 
the smaller end. A special nut with teeth 
on the outer circumference and turned 
by the ratchet arrangement indicated, 
moves the sleeve in either direction. It 
is thus possible to tighten or adjust the 
bearing as desired without dismantling 
any part of the mechanism. When the 
engine is running the wrench is bolted 
firmly to the connecting rod and always 
remains in place. 

Muffling had to be exceptionally com- 
plete, as this installation is in a residence 
district, with a hospital just across the 
Street, so that noise of the exhaust would 
not have been tolerated, more especially 
as the plant operates only at night. The 
exhaust connections are all 6-inch pipe. 
From the engine the gases pass down to 
an ordinary cast-iron muffler in the en- 
gine room, then out into two connecting 
underground chambers, with an outlet to 
the roof, terminating in an elbow turned 
away from the street. With this ar- 
rangement noise of the exhaust is effec- 
tively eliminated. The starting engine is 
also provided with an underground 
mutter, embedded in the concrete floor of 
the producer room. 


ELECTRICAL EQuIPMENT 


Facilities are provided for controlling 
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all main circuits from the engine room. 
On the engine-room switchboard are car- 
ried an ammeter, voltmeter, recording 
wattmeter and underload and overload 
circuit breakers. City current comes to 
the board and a double-pole, double- 
throw switch enables the lighting to be 
thrown from one source of current to 
the other. City current can also be used 
to operate a motor-generator set which is 
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is installed on the charging floor a Cutler- 
Hammer switchboard of special design, 
consisting of four Monson slate panels, 
Fig. 7, with a hinged voltmeter and am- 
meter panel at the left, and carrying cast 
grid resistances horizontally disposed, ar- 
ranged with sliding contacts and universal 
rocking brushes for cutting resistance in 
and out. 

Two machines are generally charged in 
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FIG. 5. SECTION THROUGH NASH GAS ENGINE 


held in reserve to charge batteries. This 
consists of a 15-horsepower, 200-volt, 
single-phase Wagner motor operating a 
125-volt, direct-current generator. It is 
now located in the main room of the 
garage, but will eventually be moved to 
the engine room. The wiring is all car- 
ried in exposed iron-armored conduits 
and leads to outlets conveniently spaced 
along one side of the charging room. To 
control the actual work of charging, there 


series from each outlet, the pair being 
controlled by one set of resistances on 
the board. As the board is equipped with 
12 of these sets it has a capacity of 
24 machines at one time. With two ma- 
chines in series the operator sets the 
rheostat at the proper charging current, 
the ammeter and voltmeter being plugged 
in to any circuit by means of push buttons. 
In case it becomes necessary to charge 
one machine at a time at an outlet, the 
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FIG. 6. 


connecting plug corresponding to the ab- 
sent machine is placed in a short-circuit- 
ing socket on the wall, and it is then 
only necessary to cut in more resistance 
with the rheostat. 

No battery is charged until it has had 
a proper amount of discharge, and. in 
case it is desirable for the welfare of the 
battery to completely discharge it before 
being recharged, it is done by short-cir- 
cuiting the battery through one of the 
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GUDGEON-PIN BOX ADJUSTMENT 


switchboard rheostats, by means of the 
double-throw horizontal switch provided 
on each panel. For high charging rates, 
truck service, etc., any two or more 
panels can be paralleled by means of a 
detachable bar connecting two rheostats 
one unit. Being in parallel a cor- 
respondingly larger current flows. In this 
way any combination up to the capacity of 
the board may be obtained to meet special 
conditions. 
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A. S. M. E. New York November 
Meeting 


At the New York November meeting 
of the American Society of Mechanic: 
Engineers, to be held on the oth in ¢ 
Engineering Societies building, 29 West 
Thirty-ninth street, at 8:15 p.m., there 
will be two papers presented, one 
Prof. Gaetano Lanza and Lawrence 
Smith of the Massachusetts Institute of 
Technology, on “Reinforced Concrete 
Beams,” and the other by Prof. Walter 
Rautenstrauch of Columbia University, 
on “Stresses in Curved Machine Mem- 
bers.” 

The paper on “Reinforced Concrete 
Beams” is the same as that given at the 
3oston meeting of the society on October 
20. It compares the results of tests 
upon full-sized beams made at the Massa- 
chusetts Institute of Technology and the 
University of Illinois with three different 
theories of beams of this type. 

The paper on “Stresses in Curved Ma- 
chine Members” outlines the method of 
procedure for the design of principal 
sections of hooks, punch and shear frames 
and other machine curved parts. Experi- 
mental results are submitted in support 
of the theory presented. 

The papers are of a character to draw 
out discussion upon the stresses in the 
elements entering into structures and ma- 
chines and should result in the presenta- 
tion of data on the general subject of 
stresses which will be of great importance 
to the designing engineer. 





Early Steamboats and Other 
Things 


By F. L. Jounson 


One of the boys had just laid a program 
of the Hudson-Fulton celebration on my 
desk, and as I glanced over it my thoughts 
went back to a winter which I spent in 
Fairley, Vt., forty-odd years ago. It was 
there that I saw the model of a rotary 
engine that Samuel Morey used to propel 
the little sternwheel ferryboat that ran 
across the Connecticut river between Fair- 
ly and Orford, in 1793. I was so deep in 
a day dream that I did not notice that 
I was not alone until a cheery voice with 
a nasal twang of the New Hampshire 
yankee said: “Come, take your hand out 
of the company’s pocket and get onto the 
job.” 

I looked up. It was Sawyer, whom I 
had not seen for months. I made a per- 
functory apology for not noticing his en- 
trance and asked if he came to see the 
celebration. 

“Yes,” he replied, “I have been in the 
city for two or three days. I have in- 

‘spected the ‘Half Moon,’ the ‘Clermont’ 
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an the flying machines. I had some il- 
lusirations of Fulton’s engine a long time 
ago, and as it was not so much different 
from those which are driving the East 
3oston ferryboats, I became interested in 
the history of the application of steam 
power to navigation. I know I have not 
yet got the whole story, nor do I think 
it possible for anyone to get all of it, but 
J] have got enough to satisfy me that 
there are many who have contributed to 
the solution of the problem of steam 
navigation who have been forgot, and 
that injustice has been done to some 
who have not been forgot.” 

“Do you know anything about Morey’s 
boat that used to run on the Connecticut 
river?” I asked. 

“Yes,” he replied, “I know what little 
can be got from one of the New Hamp- 
shire historical societies, that is all. In 
1793, with the help of his brother, Morey 
made a small engine which was: put into 
a boat at the front end of which was a 
paddlewheel which drew the boat along. 
A model of this boat he sent to New 
York, where it was seen by Robert Fulton 
and Chancellor Livingston, and at the 
suggestion of Fulton the wheel was taken 
from the bow of the boat and put at 
the stern. A patent was granted to 
Morey in 1795. About this time he was 
visited by Fulton at his home in Vermont, 
where he became thoroughly acquainted 
with Morey’s invention. Morey made 
some improvements in the engine and 
boat, and with an improved model of it 
he came to New York to see Fulton, 
for whom, it is said, he had conceived a 
strong friendship; but Fulton, having 
listened to Livingston, treated him to 
the very essence of New York coolness 
and neglect. It was on this visit that he 
learned that Fulton was making a steam- 
boat for himself, and he returned to his 
home broken-hearted and despondent at 
what he believed to be the treachery of 
one whom he had trusted. His boat was 
taken from the river to a small lake 
nearby, where it was sunk. 

“There is much more to be learned 
from the records of the Historical Society 
of Vermont, but I was unable to visit 
the museum where may be seen the model 
of the original engine which Morey de- 
signed to propel his steamboat, while Ful- 
ton was painting portraits in South 
Carolina. I have made up my mind that 
inventions are in the air, as it were, and 
that men who never see, or know, or even 
hear of one another, are often working 
at the same time along the same lines, 
though separated by thousands of miles. 
Leaving out of the question De Garay, 
who in 1543 tried to drive a steamboat 
by steam in the harbor at Barcelona, 
Spain, the other inventors of the steam- 
boat were practically contemporaneous. 

“Jonathan Hulls was perhaps a little 
too much ahead of the others to be really 
@ contemporary, for in 1736 he designed 
a boat to be propelled by a single-acting 
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engine and a sort of ratchet movement 
connected to long poles for shallow water 
which pushed the boat ahead, and to 
pumps which acted by reaction in deeper 
water. But about fifty years later there 
were fully a dozen men at work on steam- 
boat propulsion in different parts of the 
world, and all with the exception of Ful- 
ton ignorant of what others were doing. 

“It is, I think, rather a difficult matter 
to decide the exact order in which the 
developments of the marine steam engine 
took place. Fitch’s boat, which was first 
operated in 1783, was improved to such 
an extent that six years later he = suc- 
ceeded in making a speed of eight- miles 
an hour. Rumsey’s American steamboat, 
propelled by poles in shallow water and 
by the reaction of pumps in deep water, 
in a manner almost identical with that 
of Hulls, in the eleven years from 1784 
to 1793 was so improved that with the 
boat, which was built in England, he was 
enabled to make four miles an hour on 
the Thames against wind and current. 
Oliver Evans, a Philadelphia millwright, 
began experiments in 1784, and twenty 
years later built his ‘Oructor Amphibiolis,’ 
a combined land and water vehicle which 
ran under its own steam from the shop 
where it was built to the beach, into 
the water, and was successfully navigated 
on the bay. 

“Ormsbee, in Rhode Island, was in 1792 
operating on Narragansett bay a steam- 
boat with banks of paddles instead of 
wheels, and Roosevelt here in New York, 
in 1797, operated a small steamboat about 
which I have been unable to learn any- 
thing, except the date and the fact that 
it was operated more or less successfully. 
Symington in Scotland, between 1786 and 
1802, built and operated on the Clyde a 
sternwheel steamboat which, against a 
strong breeze, drew two 70-ton barges 
loaded to the limit at the rate of 3% 
miles per hour; but the owners of the 
canal on which the boat was expected to 
work refused permission for its operation 
because of the damage which was ex- 
pected would be caused to the banks by 
the wash ef the waves. Symington’s means 
being exhausted, the boat was drawn up 
on the bank and allowed to rot, and it 
was here that Fulton saw it and got the 
idea of a stern wheel which he advised 
Morey to use. 

“Fulton was fortunate in having a rich 
and powerful patron in the person of 
Chancellor Livingston, who furnished the 
means for buying the engine and ma- 
chinery from Boulton & Watt, at Man- 
chester, England, and for the building of 
a second hull for the ‘Clermont’ when 
the first one failed. Had any of the men 
of whom I have spoken had _ sufficient 
capital, I doubt not that they too would 
have been equally successful. Naturally, 
my prejudices incline toward giving 
Morey the most of the credit, for all 
of his work was done in what was prac- 
tically a backwoods settlement where he 
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had never seen even one of the crude en- 
gines of his day; and in the beginning 
he only knew that steam was used in 
some way to drive machinery. All of 
his manual and mechanical skill had been 
acquired by work almost alone on the 
farm and the river, and I cannot help 
thinking that the honors and emoluments 
which were showered upon Fulton should 
have been given to Morey. 

“I did not intend to say anything about 
steam engines when I came in, but some 
way the subject fascinates me and has 
done so since the first time I saw an 
engine, which was at Waukesha, Wis. It 
was made by Turton & Sercomb, of Mil- 
waukee, was 6x18 inches, with cylinder, 
guides and-main bearing bolted to an 
oak frame. There were, it seems to me 
now, two governors, one an_ old-style, 
slow-moving arrangement which operated 
a butterfly valve in the supply pipe, while 
a more modern high-speed one operated 
a little gridiron-cutoff valve just above 
the steam chest. This, I believe, was 
connected also to an eccentric on the 
main shaft and was similar in its op- 
eration to the Nordberg device which 
came out some years ago. 

“Of this I am not so sure, but I remem- 
ber well the old, plain, cylinder boiler, 
the cast-iron steam pipe and the vener- 
able enginer, who said that ‘on casting 
days she turns up full eighteen horse- 
power.’ 

“T have often wished that I could write 
the history of the use of steam from 
the time that the Pompeiians made water 
erates and water-tube boilers to the 
present.” 

I was about to say that I should be 
glad to assist him in preparing such a 
history, when one of the boys came in, 
saying, “Wilbur Wright is flying around 
the Statue of Liberty and one of the air 
ships is sinking in the river up in the 
Bronx,” and Sawyer, whistling, left me 
to wonder why a man who had such a 
faculty for picking up information and 
such a pleasing, breezy way of imparting 
it to others, never wrote for publication. 


In a recent bulletin issued by the United 
States Geological Survey which includes 
a report by I. S. Bastin on the peat de 
posits of Maine, the following data on the 
value of peat as a fuel are supplied from 
comparative tests made in Germany and 
Sweden: 

Peat has been used as a fuel in ‘both 
down-draft and pressure types of gas pro- 
ducers for some time and the calorific 
value of the gas thus generated is found 
to compare favorably with that derived 
from bituminous coal. The figures for 
several tests showed in B.t.u. per cubic 
foot for peat: Sweden, 132; Nymphen 
burg, 114; Stockton, 145; Winnington, 152. 
For coal: Indiana, 147; Illinois, 143; Ohio, 
157. For lignite: North Dakota, 16r. 
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Points to Consider in Choosing a Motor 


Views of Two Experienced Engineers on Advisable Features of Con- 
struction, Speeds, Windings and Ratings of Direct-current Motors 





BY H. M. PHILLIPS AND E. F. BUTLER 


Mr. Phillips’ Advice 


In buying a motor it is to be assumed 
that the purchaser wishes to obtain one 
that will do all the work which he may 
require of it in a thoroughly satisfactory 
manner and that he desires to obtain such 
a motor at the lowest possible cost. A 
“cheap” motor may be obtained where the 
cheapness consists of a sacrifice of ma- 
terial and workmanship and may turn out 
to be “dear at any price;” on the other 
hand, a motor may be unnecessarily ex- 
pensive because it is so designed that it 
can stand conditions that will never arise 
in the work for which it is purchased. 
Even though it be decided to purchase a 
motor of a certain make it will frequently 
be possible to eliminate this unnecessary 
expense by careful consideration of the 
exact requirements that one wishes the 
motor to meet; it is also possible that a 
certain manufacturer will be able to quote 
the lowest price on a motor to meet one 
set of conditions but will not be able to 
do so in another case. It is always well 
to listen to the advice of the seller but 
not always safe to follow it; it will fre- 
quently be found that his engineering 
ability is quite limited. Consideration of 
the following points should be of help in 
selecting the most desirable motor. 


VOLTAGE 

The motor must, cf course, be wound 
for the voltage on which it is to operate; 
in most cases there is no choice, as this 
is already determined by the source of 
current supply. The 115-volt motor op- 
erates on the ordinary incandescent-light 
circuit; the principal objection to its use 
is the comparatively large amount of cur- 
rent required to operate it. This is like- 
ly to cause lights on the same circuit to 
burn dim or to flicker when the motor is 
started, stopped or run on a variable load; 
it may also add appreciably to the cost of 
installation on account of the heavy wire 
required. 

The 230-volt motor requires but one- 
half the current that is taken by a II5- 
volt motor of the same power, and un- 
less the motor is a very small one it 
will require but one-half the weight of 
copper wire to connect it to the line; if 
the line is a long one it may require but 
one-fourth the copper necessary for a 
¥15-volt motor. 

The 500-volt motor bears about the 
same relation to the 230-volt that the lat- 
ter does to the 115-volt motor; that is, 
it will require from one-half to one-fourth 


of the amount of copper to connect it to 
the source of supply. When the line is 
a long one, a mile for instance, this sav- 
ing makes its use almost compulsory. The 
motor is more apt to give trouble in op- 
erating than those of lower voltage, al- 
though this tendency can be largely 
counteracted by careful construction. 
Shocks that are likely to be quite severe, 
though rarely dangerous, may result from 
careless handling of this motor. 

While there should be no great differ- 
ence in the cost of these motors, the 500- 
volt motor is slightly higher in price than 
the 230-volt machine and the latter usually 
costs a little more than a 115-volt motor 
of the same kind. 


WINDING AND SPEED VARIATION 
The shunt-wound motor is by far the 
most commonly used and runs at nearly 
constant speed at all normal loads. The 
increase in speed from full load to no 
load in commercial motors will generally 
be between 4 and 12 per cent., the larger 
motors having the amount of 
variation. It is a good plan to have the 
manufacturer state the amount of varia- 
tion that he will guarantee on the motor 
he proposes to furnish; some may be 
found to be better than others. 
Constant-speed 


smaller 


are not. well 
adapted to the driving of punches, presses 
and the majority of machines that are 
equipped with flywheels. The purpose of 
a flywheel is not so much to keep the ma- 
chine running at a constant speed as to 
store energy during one period of opera- 
tion and to deliver it quickly at the 
moment that it is needed. The shunt- 
wound motor, on account of its tendency 
to run at constant speed, will do its best 
to rob the flywheel of its proper func- 
tion and to keep the machine running at 
constant speed and supply all the power 
required at the moment of heaviest work 
without the assistance of the flywheel. 
This is almost certain to overload the 
motor seriously, if only for a fraction of 
a second; there will be a flash at the 
brushes and a very heavy momentary cur- 
rent will be drawn from the line; the 
first causes rapid deterioration of the com- 
mutator, the latter is almost certain to 
cause any lights that are on the same 
circuit to flicker and if the machine is a 
large one the effect may be felt on other 
motors and even on the generator. 
Increasing the size of the motor is an 
unnecessary expense and not an adequate 
remedy. The compound-wound motor is 
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designed to overcome such difficulties. |t 
runs considerably faster at no load than 
at full load, the difference in speed be- 
ing not far from 20 per cent. in most 
standard motors, and exerts Io per cent. 
to 25 per cent. more torque at full load 
than at no load. When driving a punch 
or shear, the drop in speed enables the 
flywheel to give up its stored energy at 
the moment of heavy load, and the extra 
torque renders an excessive current un- 
necessary and therefore obviates flashing 
at the brushes. 

The series-wound motor is subject to 
very great speed variation with change 
of load. If suddenly relieved of its load 
the acceleration will be very rapid and in 
many cases will be limited only by the 
bursting of the armature or other accident 
to the motor. For this reason a series- 
wound motor is hardly suitable for belt 
drive of any description, the belt being 
liable to be thrown off at some time. It 
is largely used for cranes and _ hoisting 
purposes where an operator is in constant 
attendance. Its property of running slow 
ly under heavy loads and rapidly, if the 
operator desires, on light ones is rather 
advantageous and for starting a given 
load it causes somewhat less fluctuation 
of current than other motors. A heavily 
compounded motor would do equally well 
but would be more expensive. The series- 
wound motor may also be direct-connected 
to a fan or other machine where the load 
is practically constant; this may some- 
times effect a slight saving in cost but 
apparently has no other advantage. Un- 
less the exact power required to drive 
the apparatus is known the speed cannot 
be predetermined. 

The differentially-wound motor is in 
tended to run at exactly the same speed 
at all loads or, if desired, to increase its 
speed with the load. Years ago, 
shunt-wound motors did not approximate 
as closely to constant speed as they do 
now and when perhaps too great impor- 
tance was attached to a slight variation 
in speed, they were frequently used; today 
they are very rarely installed. They 
possess many undesirable features: they 
produce violent fluctuations of current in 
the line, have a strong tendency to spark 
as the load increases, are liable to race 
cn overload, in which case they may sud- 
denly stop and immediately start at high 
speed in the reverse direction. It should 
seldom be necessary to put in a differ- 
entially wound motor; if very close speed 
regulation is specified, a definite limit be- 
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inc given, you may compel the manu- 
faccurer to furnish a motor to meet your 
requirements, but if he can meet them 
with a shunt-wound motor it will be far 
preferable. 

Other characteristics being the same 
there is not a very great difference in the 
cost of the different windings. The series- 
wound motor usually costs a little less 
than a shunt-wound machine, but in some 
instances it may cost slightly more; the 
compound-wound motor will cost more 
than either the shunt- or series-wound 
machine. Any special features in regard 
to speed control that will compel the man- 
ufacturer to depart from his standard 
practice will increase the cost of the 
motor and probably delay the delivery. 


HorsEPOWER 


No general rule can be given for de- 
termining the power that will be required 
of a motor to drive a given machine. 
A fairly close approximation, however, 
must be made, by the best means avail- 
able, in order to get a motor that is large 
enough without the expense of one that 
is unnecessarily heavy. Two factors limit 
the output of a motor: the heating of the 
wires in the motor and sparking at the 
commutator. If the motor is to carry its 
full load for several hours, the heating is 
almost sure to govern; if it is to run but 
a few minutes, the sparking. 

To drive a ventilating fan that is to 
trun all day, a “continuous-duty” motor 
of the proper horsepower must be put in. 
Very few machine tools can be operated 
for even an hour at their maximum load 
without stopping, and a motor takes from 
three to six hours, depending upon its 
size, to reach its maximum temperature; 
it will cool quite rapidly when shut down 
and in some cases even more rapidly 
when running on a light load. A motor 
to be used on an ordinary machine tool 
need be capable only of carrying full load 
for two hours without overheating; if the 
motor can do this it should be able to 
drive the tool all day on such loads as 
it will receive in actual service. 

Motors for cranes and similar service, 
where the maximum load can be of but 
short duration, may be given-a thirty-min- 
ute or even a fifteen-minute rating; by 
making the rating for as short a time as 
possible the manufacturer is enabled to 
furnish a motor that will do the work 
perfectly and yet be light and compara- 
tively inexpensive. 

The ability to carry a heavy overloaé 
for a short period is a very useful fea- 
ture, especially for machine work, and 
should not be overlooked in comparing 
different motors. To specify a high value 
may cause the manufacturer to furnish a 
Special motor at a high price but a com- 
Parison of the overload guaranteed by 
different manufacturers on their standard 
motors may be of assistance in making a 
selection. 
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SPEED 

The lower the speed of a constant-speed 
motor, the higher will be the cost. Most 
manufacturers have at least three stand- 
ard speeds for a given horsepower and 
almost any speed may be obtained by 
special design. A high-speed motor has a 
slightly shorter life of bearings and com- 
mutator; a low-speed motor is expensive 
and has slightly poorer efficiency and 
speed regulation; a medium-speed motor 
is rather preferable, everything considered. 

When it is necessary to vary the speed 
of the motor considerably by means of 
a controller while the motor is running, 
the cost of the motor will be greater than 
that of a constant-speed machine, not 
counting the extra cost of the controller. 
When the variation is large, say, 4 to I, 
the minimum speed must necessarily be 
low; this will call for a large frame, 
which will bring the price up to that of 
a constant-speed motor of the same low 
speed. 

A slight increase of speed may be readily 
and cheaply obtained on any shunt-wound 
motor by means of a rheostat in the field 
circuit, no change whatever being made in 
the motor; when the speed is increased 
in this manner the power of the motor is 
reduced, owing to the tendency to spark 
at the brushes. As the speed is increased 
the tendency to spark is increased and be- 
comes serious at the full rated load of 
the motor. By diminishing the load the 
speed may be increased further, and on 
no load or very light loads the speed will 
be restricted by mechanical considerations 
only. 

Compound-wound motors are seldom 
used for variable speed, not so much on 
account of the additional expense as be- 
cause of the fact that a degree of com- 
pounding that is hardly noticeable when 
running at low speed will produce a very 
large speed variation when running at 
high speed. If a compound-wound motor 
must be used, the allowable speed varia- 
tion when running at the maximum speed 
should be specified and the low speed will 
have to take care of itself, which it will 
probably be well able to do. 


REVERSING 


If a reversible motor is required, the 
cost is likely to be increased. Almost any 
well built motor may be made to carry 
its load in the reverse direction by chang- 
ing the connections and_ shifting the 
brushes slightly around the commutator. 
The change in connections may be made 
by simply throwing a switch or by a move- 
ment of the controller but it is not prac- 
tical to shift the brushes when the motor 
has to be frequently reversed. A motor 
that can carry full load in either direction 
without shifting the brushes is neces- 
sarily more expensive than one to run in 
one direction only. 

A motor equipped with auxiliary poles 
to obtain speed variation, however, will 
usually run at full load in either direction 
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without shifting the brushes. Auxiliary 
poles are sometimes used to render the 
motor reversible only, but there is no 
necessity for the buyer to specify their 
use; the manufacturer had better be al- 
lowed to exercise his judgment on this 
point. 


Types oF FRAME 

Most builders make motors in three 
types of frame: “Open,” “Semi-Inclosed” 
and “Inclosed.” The open motor should 
be used whenever practicable; it is the 
cheapest and in some respects the best. 
If the more delicate parts of the motor 
are in danger of mechanical injury, which 
is quite likely to be the case when they 
are located on or near tools, covers of 
perforated metal or heavy wire netting 
should be fitted over the openings in the 
motor frame, making it “semi-inclosed.” 
These covers add slightly to the cost of 
the motor and reduce its capacity by re- 
ducing the ventilation. 

When a motor is exposed to a great 
deal of dust, especially if the dust is of an 
inflammable nature, and when water or 
oil is likely to be spattered upon the 
motor, it must be “inclosed” by tight 
covers placed over the holes in the frame. 
It can now depend only upon radiation 
from the outside of the frame to get rid 
of the heat, there being no circulation of 
air, and the capacity of a given frame is 
largely reduced, usually about e@ne-third; 
the cost for a given horsepower is there- 
fore largely increased. 

Aside from the cost, the open type of 
motor is usually desirable; because any 
dirt collecting about the interior can be 
readily detected, and if sparking occurs 
it is almost sure to be quickly observed 
and steps may be taken to remedy the 
trouble before serious damage is done; if 
it becomes overheated the odor is quickly 
noticeable. 


EFFICIENCY 

The relative importance of efficiency de- 
pends upon the amount of service re 
quired and upon the cost of power. As 
an extreme case, assume that a 1o-horse- 
power motor is to be run at its full rated 
load, ten hours per day, and that power is 
paid for by meter at 10 cents per kilowatt 
hour. Under® these conditions a motor 
running at 85 per cent. efficiency will run 
up a bill of $8.78 per day; the use of a 
motor of 90 per cent. efficiency will effect 
a saving of 49 cents per day or $147 per 
year of 300 working days; in a case of 
this kind a difference of even one per cent. 
would be of considerable importance. Go- 
ing to the other extreme, a motor may be 
in actual service for one hour or less 
each day in a plant which generates its 
own power; in this case a difference of 
even 10 per cent. would be of relatively 
little importance. 


CoMMUTATOR AND BRUSHES 


The commutator is frequently a source 
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of trouble; attempts have frequently been 
made to use some cheaper material than 
mica for the insulation between the bars 
and between the clamping rings and the 
bars; to the best of my knowledge none 
of these has given satisfactory results. 
The commutator itself is subject to wear 
and must occasionally be turned off to 
keep it true; there should be a liberal 
depth of copper to allow for this. 

3rush holders should be of substantial 
construction, not only to secure rigidity 
under ordinary conditions but also that 
they may not readily be destroyed when 
through an accident of some sort the cur- 
rent arcs across to them. The insulation 
should present a liberal surface, that there 
may be less likelihood of current leakage 
when a slight amount of dirt accumulates, 
and, as well as all other parts of the 
brush holder, it should be so arranged 
that it may be easily cleaned. As it may 
be necessary to reverse the direction of 
rotation of the motor the position of the 
brush holders should be reversible, al- 
though they are generally so arranged 
that they will operate nearly if not quite 
as well in one direction as the other. 


HEATING 


If the motor is to be used in an ex- 
tremely warm location it may be neces- 
sary obtain one with a lower temperature 
rise than is usually allowable. In stating 
that the capacity of a continuous-duty 
motor was limited by the heating of the 
windings no limit was set as to the al- 
lowable heating. The American Institute 
of Electrical Engineers recommends as 
a standard that the heating be limited to 
50 degrees Centigrade (90 degrees Fah- 
renheit) above the temperature of the 
surrounding air. The U. S. Navy De- 
partment specifies 4o degrees Centigrade 
temperature 

The temperature rise can be measured 
by thermometers or electrically by the 
change in the resistance of the winding; 
the latter method is generally preferable 
for field-magnet windings and in most 
cases will be found to give results sev- 
eral degrees higher than the thermometer ; 
on the armature it is difficult to obtain 
accurate results electrically and the ther- 
mometer is therefore preferred. These 
results are supposed to be obtained when 
the air is at a .temperature of about 25 
degrees Centigrade (78 degrees Fahren- 
heit), and a slight correction immaterial 
for the present, is applied for a different 
temperature. The and commu- 
tator are allowed 5 degrees Centigrade 
(or 9 degrees Fahrenheit) additional rise. 
Most reliable manufacturers build motors 
coming within these limits; motors of 
higher temperature rise are seldom to be 
desired and a somewhat lower tempera- 
ture rise may give greater safety. 

If the motor is to be run continuously 
or frequently where the air is at a tem- 
perature of too degrees Fahrenheit, or 
more, the temperature rise of its wind- 
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ings should be considerably less than if it 
were to operate in surroundings of 75 to 
80 degrees. In this connection it should 
be remembered that a large motor placed 
in a small room or a small motor boxed 
in for protection will rise the temperature 
of the surrounding air very materially 
above that outside the room or box. As- 
suming that the normal motor will run 
safely in the air at a temperature of 95 de- 
grees Fahrenheit, the allowable rise should 
be reduced at least one degree for each 
degree that the temperature of the air in 
which it is to run exceeds ninety-five. On 
the other hand, a motor that is to run 
in an exceptionally cool location or in a 
very strong draft of air may be depended 
to give somewhat more than its 
rated output. 


upon 


trnest F. Butler’s Views 

When a man wishes to buy a motor 
he is liable to be swamped by pricelists 
and quotations from motor builders, each 
trying to prove that his particular make 
is the only one the buyer could ever be 
happy with. The prices are very much 
alike and nearly all makers will give a 
guarantee as to efficiency, temperature 
material, and good workmanship. 
Which, then, should be chosen, and why? 

It is the writer’s experience that the 
best motor, ultimately, is the one which, 
after minimum liability to breakdowns, 
be got going again soonest when 
The perject motor is 


rise, 


can 
trouble does come. 
not yet but 
points mentioned comes nearer to it than 
any I have yet seen or heard of. 


made, one possessing the 


MECHANICAL FEATURES 

The motor should look right and have 
no ill-balanced or awkward parts. It 
should have an ample baseplate, or if it 
has feet they should be well spread, other- 
wise the machine will tend to rock when 
running. 

The main frame of a motor of about 
10 horsepower or over should be in two 
parts, so the top can be removed, The 
top usually has a threaded hole to receive 
an eyebolt. If this hole goes right through, 
water, drillings, etc., get in and 
damage the armature. In some machines 
the magnet poles are cast or cast welded 
in, and pole shoes are fastened to them 
by flush screws; in others each magnet 
pole and its tips are in one piece and the 
pole is secured either by means of a bolt 
right through the frame, with a nut on 
the outside, or else by capscrews through 
the frame into the pole. One of the two 
latter methods is preferable, as the mag- 
net poles are less liable to work loose and 
damage the armature. A spring washer 
is an additional safeguard, particularly in 
the case of traction motors. It is best to 
use either two screws or bolts, or one 
and a dowel pin, in order to keep the pole 
pieces from twisting out of position. It 
is the practice of most makers to fit the 
bearings into endplates which are recessed 
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into the frame and held there by nicans 
of capscrews. A much better way °5 to 
have the bearings mounted in the bo: tom 
half of the motor, so that the top cin be 
removed when necessary and reairs 
made with the armature in place. his 
is impossible in the case of armatures 
slung between end plates. Furthermore, 
a lot of time is lost in removing pv ‘leys 
or pinions, brush gear, etc. 

In the matter of bearings there is not 
much choice. The sleeves are usually 
cast in one piece, and, externally taper 
slightly from a central collar which js 
turned parallel and is a light fit in the 
housing, being usually held there by a 
set screw. In length the sleeves should 
be about three diameters; they should 
have two oil rings, the broader the better, 
and be slightly recessed near. the ends, to 
keep the oil from creeping along the shaft. 
Brass is the metal usually employed and 
for most purposes is satisfactory; for the 
heaviest kind of work, however, there is 
nothing like phosphor brouse. 

Magnolia or white metal is also com- 
mon, especially in large motors on account 
of cheapness. Some bearing sleeves are 
entirely of white metal, others consist of 
bearing metal poured into a shell of brass 
or iron. A very good form is that shown 
in the accompanying sketch in which por- 





GOOD FORM OF 


BEARING SLEEVE 


of the shell level with the 
white metal. Then, if a hot bearing should 
cause the softer metal to run, the arma- 
ture will not drop onto the pole faces. 

Armature shaft should be sufficiently 
rigid to avoid any springing. That por- 
tion of it which fits in the bearings can 
well be of larger diameter than that taken 
up by the pulley or pinion. Then if at 
any time it should get cut or scored, it 
can be turned down slightly and the bear- 
ings refilled, saving the cost of a new 
shaft, and a possible dismantling of the 
armature. 

It is a waste of money to pay for “spit 
and polish,” but at the same time a well 
made motor will usually have a good, 
though possibly not a showy, finish. This 
will be some encouragement to the at- 
tendant to keep it in good condition and 
will also show up any neglect on his part. 
All set screws, bolts, etc., should be stand- 
ard so as to be easily replaced. Some 
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m.kers do not follow this plan and trouble 
is caused thereby. 


ELeEcTRICAL DETAILS 


The armature should have as large a 
clearance as possible. In some motors 
that portion of the armature taken up by 
the bands is slightly less in diameetr than 
the rest, so that the bands come level in- 
stead of projecting. This is an advantage, 
as the increased clearance means longer 
life for the bearings. The commutator 
face should be broad and the segments 
thick enough radially to stand being trued 
up several times. If the segments are 
made with lugs to take the armature leads 
made with lugs to take the armature leads, 
the lug should be stamped in one piece 
with the segment; a riveted lug means 
an extra joint which is a possible source 
of trouble. Preferably the leads of the 
coils should be held mechanically as well 
as by soldering. 

It is important that the insulation be- 
tween segments be pure mica only, and 
the end rings micanite and wide enough 
to project well out from the sides of the 
commutator. There should be no possi- 
bility of movement between the mica 
strips and the commutator. Sore com- 
mutators are clamped by means of two 
end plates bolted together.’ Sometimes 
the inner plate is tapped to receive a 
bolt, sometimes it has studs in it to take 
nuts on the front end. Once I was called 
in to see a motor and found the commu- 
tator grounded to the frame. As soon 
as the clamping bolts were slacked off it 
was found that the nuts were inside, and 
to vet at them most of the coil leads had 
to be unsoldered. 

Field-magnet coils may be either wound 
on a spool or bobbin or, after being wound 
to shape and size, on a former, taped and 
varnished and put directly on the magnet 
cores. The latter method, if the coils are 
vacuum-dried, and then impregnated while 
hot with an insulating compound, is very 
satisfactory for all ordinary purposes. In 
series motors, particularly, the field-mag- 
net coils should not be loose enough 
to slide up and down the magnet 
cores as the current will cause them to 
move and in time chafe through tke 
insulation. 

The connections should be where they 
can be seen and reached. A number of 
makers bring the leads of the coils to 
metal plates with connectors. These are 
usually marked with an arrow to denote 
direction of winding or, respectively, “I” 
and “O” (inner and outer). If a machine 
has one pole directly at the bottom, that 
one will get most of the oil and dirt. 

Brush gear and brushes are usually the 
weakest part of a motor and more than 
one article could be written on that sub- 
ject alone. With the exception of gauze 
brushes, which do not come within the 
range of this article, there are two differ- 
ent kinds of brush holders, namely, those 

f the box type and pivoted holders. 
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In the first case the brush slides in a 
metal box and is fed downward by means 
of a spring pressing upon its top end. 
The chief faults of this type of holder are 
that the brushes are very liable either to 
stick or to chatter in the holder, and they 
have to be discarded in many cases be- 
fore they are half used. Brushes for this 
type of holder should be fitted with 
flexible copper connections or “pigtails” 
so that the spring does not carry the 
current. 

The pivoted holder is usually one in 
which the brush is held in some kind of 
clamp by means of a screw. The clamp is 
at one end of an arm and the other end 
is pivoted on the spindle and moves freely 
around it, while the spindle carries an 
adjustable tension spring. The disad- 
vantages of this type of holder are that 
the brushes can often fall out, and they 
must often be made of a special shape 
with projections for clamping, which 
makes them more expensive. This type 
is often made too flimsy. These holders 
should be made so that they cannot drop 
onto the commutator if the brush falls 
out. 

In general, each brush should be adjust- 
able independently of the others; the sets 
should be adjustable to follow up wear 
of the commutator; the insulation must 
be ample; the brush leads should not 
cross one another where oil and dust 
can get on them, and a_ good, reliable 
connection to the holder must be pro- 
vided. 

Connections are 
trouble. 


another source of 
Sometimes the brush leads and 
field-magnet coil leads are brought out to 
a marble or slate slab and protected by 
a cast-iron cover. This makes a good 
job if there is sufficient room between 
terminals of opposite polarity. A_ better 
arrangement is that in which short por- 
celain tubes are fixed to the frame by 
means of melted lead. The terminals are 
formed of brass rod, drilled out to form 
a thimble for the motor wires at one end 
and threaded at the other to receive the 
line wires, and also to tighten down on- 
to the insulator. A _ suitable cover in- 
closes the whole. For watertight or crane 
work, bushings or glands in the sides of 
the motor, with the leads brought through 
and connected directly to the motor wires, 
are best. Avoid terminals coming through 
the bottom of the motor underneath the 
commutator. 





The Trill Indicator Company of Corry, 
Penn., has recently issued a catalog de- 
scriptive of the “Triumph” steam-engine 
indicator and its accessory appliances. In 
addition to the descriptive matter, nearly 
one-half of the book is devoted to gen- 
eral hints for the use of the indicator, 
describing the usual faults found in a 
diagram, a method of combining dia- 
grams from compound engines, indicat- 
ing gas engines, etc. 
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Curtis Turbine Used as a Regu- 


lator 


By W. J. Davis, Jr. 





An interesting example of the effec- 
tiveness of a Curtis steam turbine when 
used as a regulator on a large power 
system is found in the new Oakland power 
house of the Pacific Gas and Electric 
Company, of San Francisco. The installa- 
tion consists of a gooo-kilowatt vertical- 
type Curtis turbo-generator manufactured 
by the General Electric Company, eight 
750-horsepower MecNaull water-tube boil- 
ers and a Worthington condenser outfit 
with cooling surface of 20,000 square feet. 

The 60,000-volt transmission system of 
the Pacific Gas and Electric Company 


‘entering Oakland is delivering more than 


100,000 kilowatts during maximum de- 
mand. Of this amount 20,000 kilowatts 
maximum are supplied to Oakland and 
immediate vicinity, the load factor being 
about 60 per cent. 

While the new plant is of great value 
in carrying the local peak load during 
hours of maximum demand, it is almost 
continuously kept connected to the trans- 
mission system on account of the steady- 
ing effect on the voltage and consequent 
improvement in the lighting service. 
When acting as a regulator, the duty is 
especially severe, the turbine taking sud- 
den momentary swings in load from 500 
to 9000 kilowatts. In a word, the action 
of this turbine on an alternating-current 
system is equivalent to that of a large 
storage battery on a direct-current system. 





Westinghouse Bituminous Producer 
in a Sheet-Metal Factory 


A Westinghouse bituminous gas pro- 
ducer for supplying fuel to gas engines, as 
well as furnishing gas for solder baths 
and enameling kilns, has been installed 
by the S. F. Bowser Manufacturing Com- 
pany, maker of oil-storage and distribut- 
ing tanks and automatic weighing pumps, 
in its factory at Fort Wayne, Ind. This 
producer plant, of 350 horsepower ca- 
pacity, supplies three 120-horsepower tan- 
dem horizontal engines, direct-connected 
to direct-current generators; these furnish 
power for the shops, which are motor- 
driven throughout. This equipment re- 
places three 150-horsepower Scotch marine 
boilers, equipped with underfeed stokers, 
which supplied steam to 50-horsepower 
and 125-horsepower simple engines. West 
Virginia coal, averaging 13,000 B.t.u. per 
pound, is used in the producer at present; 
it costs $2.55 per ton, delivered. A Green 
county (Indiana) coal of approximately 
the same heat value has been successfully 
experimented with, and will cost, de- 
livered, $2.25 per ton. 
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Some Useful Lessons of Limewater 


Special Wrinkles Not Always Found in Textbooks. A Few of the 
Things to Be Remembered in Connection with General Analysis 





BY 


We must pretty soon examine not 
merely the scale that may form in your 
boiler tube but also, if possible, examine 
the water itself, and later consider some 
of the practical points of oil and coal 
analysis; but, before we leave the general 
subject of analysis as illustrated by the 
last two or three lessons, it would be well 
to consider some of the special wrinkles 
which are not always sufficiently em- 
phasized by the textbooks. I am not going 
to recommend any particular book on 
qualitative analysis, whether old or new; 
the books are all substantially the same in 
the kind of facts they consider and in the 
method of treatment; but there are some 
points which none of them treats with 
sufficient emphasis and clearness, and these 
are just the points which you will need in 
practical analysis where you will not have 
a clean filtered solution handed out for 
examination, but often a dirty mess or a 
mixture of messes which may be some- 
thing that you have got to find out about. 

One of the first things that you want 
to get in the habit of is to treat the sub- 
stance to be examined with water, and 
then use litmus on this water solution. 
You want to do this before you attack the 
substance with acids or alkalies or any 
other solvent. 

Another point to be noticed is to get the 
ash of the substance you are examining, no 
matter what it is. Burn it down in any 
clean, hard-metallic cup, or if possible, in 
a little porcelain crucible (which can be 
obtained from any of the supply houses 
mentioned in the first lesson). If you 
should happen to use a coarse assay 
crucible you will sometimes get results 
which are quite natural and yet which may 
seem surprising. I knew of a case, a few 
years ago, where a Western jeweler tried 
to assay a rock for silver and gold by 
fusing it in a Hessian crucible. The rock 
happened to be limestone, which as you 
remember is only so much calcium car- 
bonate; and calcium carbonate when heat- 
ed loses its carbonic-acid gas and be- 
comes quicklime. Now lime is a strong 
base, not only in water solutions but also 
in the chemistry of fusion by fire. The 
Hessian crucible is made up largely of 
sand, which is only so much silica, SiOs, 
the anhydride of silicic acid. Hence it is 
perfectly natural that the attempted fusion 
of limestone in such a crucible should 
result in the formation of a fusible calcium 
silicate which would cause the bottom of 
the crucible to flow out with its contents 
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like so much molten slag. This opera- 
tion was actually performed in a common 
blacksmith’s forge; and the jeweler in 
question was much surprised to discover 
that the limestone flowed away with the 
bottom of the crucible like so much water. 

Of course, this is only a special case il- 
lustrating the great use of limestone (as 
in fluxing and slagging out the silica from 
iron ore); but it sets one to thinking, 
and it will help you to explain why it is 
that sometimes you can clean out the 
grate bars of your furnace by a few oyster 
shells, or pieces of lime, which flux off 
the tough cinder into fusible silicates. All 
this again sets you to thinking and shows 
us how much one can learn from that 
old barrel of lime. 

But we were speaking of the advis- 
ability of examining the ash of the sub- 
stance in question in a crucible; you will 
find this suggestion of great value in nine 
cases out of ten; for, if one learns to use 
his wits, he can find out something from 
nearly every ash. One ash may be dark- 
colored and may burn white. That means 
probably that the substance contained 
some carbon which burned *away. An- 
other substance may leave a red ash; 
that means that it contains some iron, 
which at first existed in the ferrous form, 
and by burning the iron has oxidized to 
the red or ferric form. All green clays 
and green slates will illustrate this. Thus 
brick clay is a dark bluish-gray at first, 
because the iron is in the ferrous condi- 
tion; yet it burns or oxidizes to the red- 
ferric condition. ’ 

Another point to be noted in analysis, 
and especially in turning insoluble things 
into solutions, is the assistance of not 
only acids but of the alkalies, and par- 
ticularly a mixture of sodium and po- 
tassium carbonates in fusion; for the 
mixed carbonates of sodium and potassium 
fuse more readily than either will do 
alone. This suggestion, together with 
your handbook on analysis, ‘will help you 
out of many difficulties. 

Another point to be remembered in 
analysis is that several of the metals will 
act as bases in a lower state of oxidation 
and as acids in a higher state of oxidation. 
This is particularly true of chromium and 
manganese; the books will give you de- 
tailed information as to how to oxidize 
the basic forms of chromium and man- 
ganese to their acid forms, and how to 
reduce their acid forms back to the basic 
forms; but keep your eye fixed on the 
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point that chromium and manganese have 
these two forms. Also remember that 
ferric and ferrous irons represent two dis- 
tinct solutions of the same metal, iron. 
Again in the second group, subdivision 
“B” (including arsenic, antimony and tin), 
these metals have a set of sulphur deriva- 
tives where sulphur takes the place of 
oxygen, and where we may consider the 
metals as being “oxidized by sulphur.” 
All this will be clear to you if you are 
simply on the watch; the chemical guide 
book will tell you. 


Do Not Use Too Mucu Acip or ALKALI 


Another point concerns what may look 
to you at first like the uncertainty of anal- 
ysis, due to using too much acid or too 
much alkali. One wants to get in the habit 
of using as small a quantity of a solution 
and as small a quantity of a reagent as 
will perform a reaction. It is not neces- 
sary to take half a tumbler of a solu- 
tion if you are going to test for only 
one metal in a particular group, where 
an inch or so of the liquid in a test tube 
will do, and where a few drops of a re- 
agent will give you the precipitate that 
you want. Indeed, by using too much of 
a reagent at first you may overlook some 
precipitate which is first formed and after- 
ward is redissolved by itself. 

Thus, ammonia precipitates from silver 
nitrate a brown oxide, readily soluble in 
excess; potassium iodide precipitates from 
a mercuric salt, like corrosive sublimate, 
a yellow iodide which is readily soluble 
in excess of either potassium iodide or 
mercuric chloride; and sodium hydroxide 
precipitates from solutions of lead or 
aluminum hydroxides which are readily 
soluble in excess of sodium hydroxide. 
Always feel your way with a little of the 
reagent. 

On the other hand, if you have pre- 
cipitated a metal and are in doubt as to 
whether you have added enough of the 
reagent, always filter off a little of the 
solution being examined and add a few 
more drops of the reagent to the filtrate 
to see whether any more of the metal 
substance comes down. Suppose that you 
are precipitating lead with hydrogen sul- 
phide (using the homemade apparatus de- 
scribed a few lessons back), and you are 
in doubt as to whether you have precipi- 
tated all of the lead. You can easily settle 
this point by filtering off some of the solt'- 
tion into which you have led hydrogen- 
sulphide gas, and ther trying it again for 
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a few moments with more hydrogen sul- 
phide. Until you get used to analysis and 
know your reagents and solutions, this 
testing of the filtrates must always be 
done. 

On the other hand, do not work entirely 
by rule of thumb, but always use your 
wits and commonsense. I knew of a case 
a few years ago where a student was 
given a pinkish-red solution to analyze. 
Of course he thought he knew that he had 
nothing but cobalt nitrate; yet he could 
obtain no test for nitric acid (using the 
brown ring test with green vitriol and sul- 
phuric acid as described in a previous 
lesson); neither could he find any cobalt 
(fourth group by ammonium sulphide in 
presence of ammonium chloride). The 
student worried himself over this solu- 
tion for three or four days, and meanwhile 
he went nearly crazy; until his teacher 
suggested that it might be well for him 
to evaporate his solution to dryness, when 
all that he got was a faint dirty red 
residue from a trace of aniline ink used 
to color a little water. 

Of course, this was a mean thing for 
that particular teacher to do; and of 
course it was a trick; but it is no worse 
trick than Mother Nature is trying on all 
of us all the time. I knew of a case re- 
cently where a chemist in testing the wash 
water of an engine oil to see whether it 
was acid or alkaline or neutral, found 
that the water was decidely alkaline. In 
this case he had used an old cork; in re- 
testing the wash water he used a new 
cork, when he found the solution to be 
neutral. The old cork had fooled the 
chemist because it was full of alkali hid- 
den in the pores of the cork, having pre- 
viously been used in some solution con- 
taining sodium carbonate. Of course the 
particular moral of this lesson is to keep 
things clean; for 99 per cent. of good 
analysis depends on cleanliness. 

Sut going back to the point of avoiding 
the excess of reagents, it is possible for 
you to make up a solution of your own, 
say of the first group, which would fool 
you entirely. Thus lead chloride which 
can be precipitated from lead nitrate by 
dilute hydrochloric acid is quite soluble in 
strong hydrochloric acid; and if you 
should add a little hydrochloric acid to a 
strong hydrochloric acid solution of lead 
chloride, of course you would get no 
precipitate. Again, if you should have a 
solution of lead nitrate strongly acid with 
nitric acid and hydrochloric acid, on lead- 
ing in hydrogen sulphide you might get 
no black precipitate of lead sulphide at 
first, or at any rate only strangely reddish 
colored precipitates. All of these diffi- 
culties can be avoided by using only slight 
quantities of solution and reagents. 


Exceptions To Be Nortep 
Then again there are certain exceptions 
which come in naturally. Thus, going 
hack to your friend lime (thus far we 
have considered the action of acids and 
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alkalies on such compounds as limestone 
and gypsum), take a piece of common 
well-burnt bone and see what you get. 
Now this is calcium phosphate, Cas(POs,)2; 
this burnt bone or calcium phosphate is 
readily soluble in hydrochloric acid; and 
if you put this solution of calcium phos- 
phate in hydrochloric acid (which really 
amounts to a solution of calcium chloride 
with some dissolved phosphoric acid 
present) through the group analysis, you 
will find, when you get to the third group, 
that on adding ammonia down will come 
a white gelatinous precipitate which looks 
exactly like aluminum hydroxide. This, 
however, is only the calcium phosphate 
dissolved by acids and reprecipitated by 
alkalies; and among other differences one 
marked difference you can easily see from 
the fact that aluminum hydroxide readily 
dissolves in an excess of sodium hydrox- 
ide (caustic soda), while calcium phos- 
phate is insoluble in sodium hydroxide. 

Even collecting some of this white pre- 
cipitate of calcium phosphate, drying it, 
igniting it on charcoal before the blowpipe, 
moistening it with cobalt nitrate, and re- 
heating it before the blowpipe, as the 
books tell, even this would not distinguish 
between calcium phosphate and aluminum 
hydroxide, because both will give a blue 
color in the method indicated. But this 
is a regular exception noted in the book 
and I need only remind you that calcium 
together with barium, strontium and, 
sometimes, magnesium may come down in 
the third group, with ammonia as a re- 
agent, if you have any phosphoric acid, 
boric acid (“boracic acid”), or oxalic acid 
in the solution. 

Another point to be noted in general 
analysis is that of making mixtures of the 
solutions of the metals for yourself to 
practice on. Of course to begin with you 
will try one metal at a time, like lime 
(calcium), or iron, or copper, or zinc, or 
lead. Then you will mix two or three 
solutions, separating each metal in its 
proper group, and proving up each metal 
for itself, and so on. Then you will try 
half a dozen metals mixed in the same 
solution, and—but here is where you will 
have your troubles; for some metals will 
dissolve in nitric acid and others will 
not, tin for instance. Some metals have 
soluble sulphates, and some metals are 
precipitated by soluble sulphates; as lead, 
calcium, strontium and barium. Some 
metals have soluble chlorides, as all but 
the first group; while the first group 
(silver, lead and mercurous mercury) are 
all precipitated by solutions of a chloride. 
Hence it is not possible to have all of the 
metals soluble in the same_ solution; 
though you can easily make a solution 
containing ten or a dozen metals. You 
will remember that the solution for the 
first group (silver, lead and mercurous 


mercury) is a nitric-acid solution; also,. 


the solution for the second group, sub- 
division “B” (arsenic, antimony and tin) 
is a hydrochloric acid or, better still, an 
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aqua-regia solution (that is, a 
of hydrochloric and nitric acids). 

Another point connected with analysis 
concerns a lot of new names which might 


easily confuse the beginner. 


mixture 


Chemists are 
great faddists; and one fad which pre- 
vails at present is the excessive naming 
of old things with new names. Much of 
this has got into the modern textbooks; 
it concerns what are called “ions.” This 
can be explained by a simple illustration. 
Thus take the following equation: 


CaCcl, + (NH,),CO, CaCO, + 2NH,Cl 
Calcium Ammo- Calcium Ammo- 
Chloride nium Carbonate nium 
Soluble. Carbonate’ Insoluble. Chloride 

Soluble. Soluble, 


Here we have a solution of ammonium 
carbonate acting on a solution of calcium 
chloride. Now, the new 
theory of solutions, when calcium chloride 
is. dissolved in water it does not remain 
as “associated” calcium chloride, CaCh, 
but is broken up into atomic calcium, Ca, 
and two parts of atomic chlorine, Cl and 
Cl. If we should pass a weak direct cur- 
rent through such a solution, the calcium, 
being a metal, would go from the anode 
to the cathode and the chlorine would go 
in the opposite direction from the cathode 
to the anode. 


according to 


Part MoLecutes or “Ions” 


These part molecules which go from 
pole to pole in the electrolytic cell are 
called “ions,” that is “goers or travelers.” 
Hence the calcium atom which could go 
from the anode to the cathode with the 
electric current, in a common solution of 
calcium chloride is called the “calcium 
ion;” and similarly the chlorine atoms 
which could go in an electrolytic cell from 
cathode to anode are called the “chlorine 
ions.” And the molecule of 
chloride in solution is 


calcium 
regarded as an 
atom of calcium carrying certain positive 
electric charges; and the chlorine atoms 
are looked at as being chlorine ions carry- 
ing certain negative electric charges. Now 
all this is very interesting, and the new 
theory of solutions is of immense value 
in explaining a thousand things which 
cannot very well be explained in any other 
way; but the point is, that giving us a 
new set of names has imposed an addi- 
tional hardship on a beginner. 

However, you can learn the whole thing 
in a word by remembering that these 
“ions” are only the names of the parts of 
the molecules which exchange places in 
the game of balancing your equations, 
Similarly, the ammonium — carbonate 
(NH,)2COs may be regarded in solution 
as being made up of two “ammonium 
ions” (or electrochemical travelers, each 
of NH, which act like metal ions), and 
one carbonic ion, COs, which acts like a 
nonmetallic ion or acid ion. In looking 
at the second side of the equation, we see 
that the calcium carbonate, CaCOs, which 
has left the solution, being precipitated, 
is no longer in the state of dissolved ions, 
although it may be regarded as being com- 
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posed of what would be ions under other 
conditions. But the two molecules of am- 
monium chloride in the second part of 
the last reaction, NH,Cl, being still in 
solution may be regarded as made up, each 
of the ion NHus, the ammonium traveler, 
and the chlorine ion, the chlorine traveler. 
Really, that is all there is to the naming 
of these ions; they are new names for the 
part molecules which react on each other 
when different substances are mixed in 
solution. 

I do not expect that any one of you will 
take in all of the substance of this lesson 
at first reading; but it will pay you to 
read it every week or two as you go on 
with these lessons in analysis, and to take 
the suggestions which are given here; 
because they will help you to think; and 
in chemical analysis one must always have 
his wits about him or else he cannot be 
sure that even the simplest reaction may 
not have its exceptions. And in closing 
this lesson I will give one or two more 
exceptions which may open your eyes to 
the possibilities of the simplest fundamen- 
tals of analysis. Suppose that somebody 
should come to you with a solution of, 
say, water glass (silicate of soda), asking 
you to test it offhand to see what it is; 
and suppose that you should go through 
the group analysis, using first hydrochloric 
acid and then hydrogen sulphide, and so 
on. Now, suppose that you add hydro- 
chloric acid to this solution of water 
glass; you may get a heavy white precipi- 
tate, or you may get a thick colorless 
jelly, so thick that you can turn the test 
tube upside down without losing a drop. 
All this is natural and correct and yet 
you have no silver nor lead nor mercurous 
mercury of the first group present. 

In your quandary, you stop and think 
of your friend litmus. You find that your 
solution of water glass is strongly al- 
kaline; and at once you begin to get 
your wits about you, as you realize that 
hydrochloric acid is not acting here as a 
chloride (for any soluble chloride, even 
common salt, will throw down silver, lead 
or mercurous mercury from the first 
group), but as an acid; and hence, in 
adding hydrochloric acid (and you could 
have added either sulphuric or nitric with 
the same result) you have simply thrown 
down insoluble silicic acid. Then you ask, 
why don’t the books tell about these 
things? Well, why don’t they? Perhaps 
because these lessons should also be 
labeled: “A Lesson of Litmus.” 

At all events you will remember that as 
a rule soluble bases can precipitate in- 
soluble bases and soluble acids can pre- 
cipitate insoluble acids. Hence you will 
want to make out for yourself a new 
table of the analytical groups, and under 
silver, lead and mercury you will include 
such acids as silicic acid and others which 
may be precipitated by strong acids like 
hydrochloric acid from alkaline solutions. 
In the same way. you might precipitate by 
hydrochloric acid, lead hydroxide from a 
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solution of sodium hydroxide in excess, or 
aluminum hydroxide from a solution of 
sodium hydroxide in excess. Similarly, 
if you make a strong solution of borax, 
Na2B.0;, sodium tetra borate (sodium 
four borate), and acidify this strongly 
with sulphuric acid and set it aside to 
stand awhile, in an hour or two you will 
notice a beautiful growth of crystals of 
insoluble boric acid; all of which is only 
another illustration of the chemistry of 
acids and alkalies in these lessons of lime- 
water and litmus. 





Selective Economy in Raw 
Materials* 


The keen, aggressive competition of 
modern business demands the most care- 
ful scrutiny of every element of manu- 
facturing cost. In spite of this, observa- 
tions extending over a number of years, 
under peculiarly favorable conditions, 
have sharply emphasized the fact that the 
economic selection of raw materials is not 
given the painstaking, systematic con- 
sideration which this vital detail of every 
industry deserves. It is no exaggeration 
to state that there is probably not one 
manufacturing concern in operation to- 
day for which a substantial saving cannot 
be made in the cost of at least one, if not 
several, of its raw materials, without the 
slightest detriment to the quality of its 
finished products. 

Where a true selective economy is ex- 
ercised in the purchase of raw materials, 
the choice is not determined by either 
quality or price, but by the relative in- 
dustrial efficiency of the materials under 
consideration. The opportunity to econo- 
mize may, therefore, lie in the substitu- 
tion of a high-priced material for a cheap 
one; in a change from a coal which the 
fireman likes to one which gives more 
heat for a dollar; in selecting lubricants 
with reference to their physical constants 
instead of by brand; or, very commonly, 
in discarding altogether some particular 
material long in use in favor of another 
more efficient at the price. 

Coal is so universal a raw material, and 
coal economy so important and such a 
specialized subject, that an extract from a 
recent publication of this laboratory is 
well worth quoting. It says: “In buying 
steam coal the amount of heat that may 
be developed from it is the measure of 
its value to you. There is no byproduct 
that may be utilized, except that in some 
cases the sale of ashes might be con- 
sidered in this connection, but their re- 
moval is generally an additional expense. 
Two coals at the same price and contain- 
ing the same number of heat units may 
not be equally desirable. The difference 


*Extract from a paper presented at the 
annual meeting of the American Chemical 
Society, at New Haven, Conn., July 3, 1909, 
by Harry S. Mork. engineering chemist with 
the Arthur D. Little laboratory, Boston, Mass. 
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in volatile matter might cause the 1o, 
to prove more satisfactory under ¢ 
tain conditions of smoke restriction, wh | 
the higher volatile coal would proba!,! 
be more applicable in a plant with fluctu 
ing load. The amount and nature of 4.) 
in regard to the formation of clinker ofte; 
need to be considered. 

“The liability of spontaneous comb 
tion of one coal more than another, n 
make it advisable to pay several ce: 
per ton more for one coal containing 
more heat units than the other.” 

Referring to seven different coals, the 
analyses and results of evaporative tests 
of which are tabulated, this publication 
shows that of the seven neither the in- 
trinsically best nor the lowest-priced coal 
would be the cheapest to buy. 

As for lubricating oils, opportunities for 
economy can be found in most factories. 
In one of the largest corporations in the 
country, an expensive cylinder oil was 
being used on its machinery where a 
heavy machine oil would have answered 
equally well, with a saving of over $2000 
per year. There are many instances 
where equally efficient but cheaper oils 
can be substituted for more expensive 
ones; this is particularly true of cutting 
oils. But probably the greatest source 
of saving will be in the knowledge that 
one mill will be using the identical oils 
that the mill next door is using, but is 
only paying two-thirds the price for them. 





I think it to be evident that very much 
the greater part of all that goes to make 
up our civilization is directly or indirectly 
to be traced to our utilization of coal, 
and it is just as evident that when our 
stores of coal get exhausted the greater 
part of all this wealth and evidence of 
civilization must disappear. The world 
will not be left in its old state. The 
old state was like that of an earnest, poor 
young man, with great hopes. The new 
state will be that of the spendthrift whose 
fortune is gone, but whose expensive 
habits remain. Then will come the time 
of great struggle for Niagara by all the 
civilized nations of the earth. The water 
power of the west of Ireland will form 
a new center of civilization, as will the 
hills of Switzerland, and all places of high 
tide round the coasts of the world. Then 
will be the time when men will try to 
utilize the stores of energy which now 
seem to be insignificant or hopelessly out 
of our reach: the direct radiation from 
the sun, or the internal heat of the earth. 
—Pror. JoHN PErry. 





The amount of electricity developed in 
Canada during the past year amounted to 
494,358,966 kilowatt-hours. Of this large 
amount, 350,280,286 units were exported 
and 135,075,680 consumed in Canada. The 
exports were, of course, largely from 
Niagara Falls production. 
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from Practical Men 


Don’t Bother About the Style, but Write Just What You Think, 
Know or Want to Know About Your Work, and Help Each Other 





WE PAY FOR USEFUL 


The Weir Pump 





Although little known in stationary 
power plants, the weir pump, however, 
proves itself an ideal pump for feeding 
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high-temperature water into a high-pres- 
sure boiler. This pump is used on most 
of the first-class English, German and 
other steamships. The North German 
Lloyd, for example, has used this pump 
©n all its steamships for many years, and 


added importance is attached to this, in 
view of the fact that all its vessels and 
their equipment, with the exception of 
weir pumps and heaters, are built in 
Germany. 

Referring to the sketches, Fig. 1 is a 
section through the steam and water cyl- 
inders and valve chamber. The port for 
the bottom end of the steam cylinder is 
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shown and the steam valve open for ad- 
mission; also, the port for the bottom end 
of the water cylinder and the water cham- 
ber for the bottom end. The dotted lines 
show the port, in both steam and water 
cylinders, for the head end of the cyl- 
inders. In each seat grating or deck are 
12 or 16 valves of the miter-valve type of 
solid brass, about 114 inches in diameter: 
they have a lift of not more than 3/32 
inch. The suction valves are provided 
with springs. That these pumps work so 
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well with the very hot water is to a 
great extent due to the many small valves 
and the low lift. 

The water piston shown in the section 
is made exclusively of cast iron, and is 
the simplest and best that the writer has 
found in his long practice, and they will 
last for years under all conditions. The 
packing rings are in angle form with 
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grooves in the circumference (labyrinth 
packing). 

Figs. 2 to 7 show the details of the 
steam valve. Fig. 2 is a section through 
the steam chest, showing the exhaust port 
and valve open for exhaust. Fig. 3 is 
also a section through the steam chest, 
showing the steam port and valve open 
for admission. Fig. 4 is a longitudinal 
section of the piston valve. Fig. 5 shows 
the valve with the flat side for the auxil- 
iary valve. Fig. 6 is a longitudinal section 
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through the steam chest. Fig. 7 shows 
the auxiliary valve. Although this valve 
gear looks complicated, the writer never 
had any trouble with it, and never heard 
of any trouble. 

The Weir pump occupies very little 
space, as the water end can be set in a 
pit as far as the head of the water cyl- 
inder, or in the bilge, as on board ship. 
Every part is easily accessible for inspec- 
tion or repairs. The pump valves, for 
example, can be easily lifted out by tak- 
ing off the cover which holds the seat 
gratings in place by means of a set screw. 

The Weir pump is a simple and durable 
machine, with smooth and noiseless ac- 
tion. It does not seem economical to use 
either live steam, or steam which has only 
been used in the high-pressure cylinder, 
for heating the feed water; yet the writer 
has received the best results by doing so. 

Hans KLUENDER. 

Elizabeth, N. J. 





Valve Opening Diagram 


In order to study to best advantage, 
the valve action of gas engines in rela- 
tion to piston travel and position of crank 
pins, it is essential to plot the curves 
of valve openings. As an excellent meth- 
od of showing this relationship, the writer 
presents the accompanying diagram. It 
is believed to be original, although per- 
haps it may have been used. 

The positions of the crank pin at the 
opening and closing points of the valves 
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the points thus determined, is the valve- 
opening curve. 

In the diagram the inlet curve is shown 
on. one side and the exhaust curve on 
the other, so that they can be readily 
compared. Of course the valve openings 
for the inlet and exhaust, corresponding 
to a given position of the piston, do not 
occur simultaneously in the case of an 
ordinary four-stroke cycle motor, but on 
succeeding revolutions of the crank shaft. 

With this diagram, the valve action for 
a particular motor can be easily under- 
stood and studied with a view of possible 
improvements in the cams. 

J. C. Austin. 

Detroit, Mich. 


A Packing Trouble 





Following is how I overcame a packing 
trouble in two Harrisburg engines: 

I used to have to pack the piston rods 
about twice a week and tried nearly every 
kind of packing on the market. Finally 
I took a ring of metallic packing that 
had been tried and found useless and 
put it in the bottom of the stuffing box, to 
close up the excessive clearance around 
the rod. Then I filled the box with a 
square packing with a core of rubber and 
put one nut on one side of the gland 
and one on the other, in order to keep 
the gland from moving and hammering 
the life out of the packing. 

I used to think that the oil from the 
crankcase of the inclosed-type of engine 
was the cause of packing giving out so 
soon, but I find that excessive clearance 
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A Grunting Piston 


When I entered upon the duties of 
sistant in, the plant where this eng 
was in use, I was told that at times 
low-pressure piston would do a lot 
grunting, and whenever it was necess 
to start this engine I should be \ 
particular about giving it plenty of « 
inder oil. 

During my first two weeks the engin 
gave no trouble, and on starting up one 
morning the low-pressure piston beva 
to grunt and the vibration from the cyl- 
inder would cause the whole engine to 
tremble. As it was necessary to run the 
engine that day the chief said to “give 
her plenty of oil and she will be all right 
when a little more load comes on,” which 
proved to be correct. I asked him what 
was the cause of the grunting, and he 
said they had been unable to locate it. 

Fibrous packing was used on this en- 
gine and as the vacuum was none too 
good at best, I was instructed to screw up 
on the packing each time before starting. 
After a little time I noted that if I fol- 
lowed the instructions the piston would 
grunt, while if I neglected to screw up on 
the gland it would not. I called the at- 
tention of the chief to this fact but he said 
that that made no difference. However, 
not long after this the low-pressure piston 
rod was packed with new packing which 
was screwed up good and plenty, and 
when the engine was started the grunting 
started as well, and cylinder oil and every- 
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are inditated on the crank-pin circle, 
and knowing the length of the connect- 
ing rod and piston, the corresponding 
positions of the piston head can be found. 
By the usual method the valve openings 
or “lifts” of the valve can be ascertained 
for intermediate positions, and using the 
line representing the cylinder wall as a 
base line, lay off these distances at right 
angles to it. The curve drawn through 
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DIAGRAMS OF VALVE OPENING 


around the rod is responsible for the 
biggest part of the trouble. 

A diagonal packing is good, treated this 
way, but for a long life I find that a 
square expansion packing is better. Pack- 
ing treated this way will last about ten 
times as long as any other way I have 
ever tried. 

H. B. Apncocx. 

Newnan, Ga. 
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thing else was tried but did no good. 
Finally the chief told me to shut her 
down, take out the piston and see if the 
cause could be located. On removing the 
piston the rod was found sprung, which 
caused all the trouble; for after taking 
it to the machine shop and having it 
straightened the engine ran O. K. 
A. K. VravENBURGH 
Albany, N. Y. 
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Repairing Burnt Commutator In- 
sulation 


Some time ago a 15-horsepower 500- 
yolt motor melted the fuses, and upon 
replacing them and starting the machine, 
smoke began to roll out of the armature 
just back of the commutator, before the 
starting resistance was half cut out. I 
stopped the machine at once and began 
feeling each armature coil to see if any 
were short-circuited and was rewarded in 
a few minutes by having my fingers 
burned. 

As soon as I found this coil I traced the 
leads from it to the commutator and be- 
gan to look for the trouble. The face 
of the commutator had a fine polish and 
there was not any evidence of trouble, 
but on the end I found a small burned 
place about as large as a pea. At this 
place I cut the metal back into the com- 
mutator for 3/16 inch so that the mica 
was clear, and upon starting the machine 
it ran fine. 

The next day I turned 3/16 inch off the 
the commutator 1/32 inch 
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end of also 
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off the face, and after thoroughly examin- 
ing and testing it, shellacked it and let 
it go. If there had not been sufficient 
stock to stand this turning, I would have 
renewed the burned mica segment. 

In turning a commutator always cut 
away the stock until the mica shows clean 
and clear; then very carefully remove all 
shavings or chips which might be stick- 
ing between the bars, test the machine 
out and thoroughly paint or shellac the 
end of the commutator, so that oil in 
working out from the shaft cannot short- 
circuit the bars. Oil on the commutator 
causes a great deal of trouble, especially 
with 500-volt machines. The oil works its 
way to the outer edge of the commutator 
and there it remains until it has collected 
enough dust to short-circuit two bars. 
Then there is a puff and a burned place 
in the mica. This continues until the 
bars and segment resemble 4, Fig. 1, and 
then if not remedied the machine will 
probably burn out. 

To repair one of these places take a 
hack saw and cut out the burned mica 
until the line A A, Fig. 4, is perfectly clear 
and straight, then file the copper until the 
Slot resembles A, Fig. 2. Clean the slot 
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thoroughly and then cut enough mica to 
fill the slot, but do not wedge it in until 
you have thoroughly soaked both it and 
the slot with shellac or armature paint; 
then wedge the mica in as tight as pos- 
sible after which it should resemble 
Fig. 3. 
‘Next take a blowtorch and bake the 
repaired segment until the shellac or paint 
is thoroughly set; then cut the mica off 
smooth with the face of the commutator 
and polish with sandpaper and repaint. 
I have four of these patches which have 
been on for two years and they are all 
right today. 
H. G. ScHvuter. 
Kansas City, Mo. 





A Dangerous Boiler 


Seventeen years ago an enterprising 
farmer living near Boston purchased a 
portable steam pump and boiler for use 
in watering his farm. 
has had one 


Every summer he 


of the young men in the 
neighborhood run it, under the super- 
vision of “Mike,” the foreman, whose 


word was law. This summer the boiler 
leaked so badly that the facts came to 
my attention. 

The boiler has been so overheated that 
the tubes are all leaking. In former years 
when they leaked too badly, “Mike,” with 
a hammer and chisel, would hammer them 
until they were somewhat riveted up. 
Several years ago the steam gage was 
stolen, and since that time the “engi- 
neer” has estimated the pressure by the 
rate the pump worked when the throt- 
tle was opened wide. How he estimated 
it when the pump was not running was 
not made clear to me. 

The water used in the boiler was the 
same as that used in the pump, i.e., from 
a dirty frog pond. Small fish and eel 
grass were continually thrown out of the 
nozzle, and the natural inference is that 
they were just as frequently thrown into 
the boiler. The water glass was so dirty 
if there had been any water 
in it, it could not have been seen. As the 
foreman explained, “it was so stuck up 
with mud that .you couldn’t even depend 
on it, anyway.” 

The foreman once (long ago) opened 
a handhole to clean out the boiler but, as 
he said, “there was such a mess in there 
that it would have taken a whole day of 
overtime to get it clean, and ~.hat was the 
use, ‘cause it was running ai! right as it 
was,” and the mud stayed in then. 

In all these seventeen years no repairs 
have been made, the boiler has never 
been inspected, the inside has never been 
cleaned out, its safety valves and steam 
gage (when it had one) have never been 
tested, and it has never had anyone with 
a license to run it. 

In spite of all this the owner refuses 
to have any repairs made, saying that “it 
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isn’t worth it, and as long as it will pump 
water let it alone and don’t fool with it.” 
Ernest M. SymMMeEs. 
Winchester, Mass. 





Changing a Single- Connection Lu- 
bricator to a Double- 


Several years ago the writer took 
charge of a plant where there were two 
single-connection lubricators on the boiler- 
feed pumps and, as has been my experi- 
ence before with this type, they were 
very unsatisfactory, on account of stop- 
ping as soon as you got away from them 
and were congratulating yourself on hav- 
ing found the trouble this time, sure. 
Aiter the changes, as shown in Figs. 1 
and 2, made, 
factorily. 


were they worked §satis- 


The short brass condenser pipe 
was taken off and a small, round piece 























of sheet iron and gasket put in nut A, 


forming a blank joint. The thread at B 
was filed off, which left this part the 
right size for ™%-inch pipe thread. 

For a liquid in the sight-feed glass, | 
can recommend silicate of soda (liquid 
glass) ; engineers will find it much better 
than glycerin, and very cheap. 

Why will manufacturers of lubricators 
put the filling plug at the top of gage 
glass, as at C, Fig. 2, and thereby get a 
left-handed blessing every time an oiler 
or engineer has to stand close to a hot 
cylinder, with the temperature in the 
room anywhere from 100 to 130 degrees 
Fahrenheit, and wait until the thing gets 
done sputtering and spitting before an- 
other spoonful can be put in, etc. 

I believe that a good hydrostatic lubri- 
cator is better than a force-feed lubricator. 
One reason is that the feed regulation will 
be given more attention and so save oil. 
Another reason is that I have used many 





hydrostatic lubricators for years without 
repairs, but never a force-feed. 

A mistake often made with lubricators 
is to use a wrench on ‘the filling and 
draining plugs. This is not necessary on 
a new one, and when they get worn they 
can be easily repaired by cutting a lead 
ring and using it for a disk. 

W. C. ScHUELER. 

East St. Louis, Ill. 





An Iron Smokestack Constructed 
in a New Way 


My attention was called a short time 
ago to a novel method of erecting an 
iron smokestack. The usual method has 
been to place the laps on the outside of 
the stack, so that the rain flows down 
and runs off on the outside without lodg- 
ing in pockets. No account was taken of 
the fact that the rain also runs down on 
the inside and lodges in the pockets 
formed at each lap joint, as shown in 
Fig. 1 at A; also, that the soot and ashes 
lodge at A in the same pockets. 

Everyone who has had charge of ash- 
conveying machinery how very 
destructive wet ashes are to the iron, and 
how short-lived the iron conveyer buck- 
ets are. All gas-plant men also know 
that gaspipes must not be laid in ground 
containing ashes. 

By constructing the smokestack so the 
laps are reversed, as shown in 
the rain runs down on the inside with- 
out collecting in pockets filled with ashes, 
as there will be none with this method 
of construction. The pockets formed on 


knows 


Fig. 2, 


















































Power, N.Y. 
FIG. I FIG. 2 
the outside with the Fig. 2 construction 
can be looked after and kept painted, 
whereas it is a difficult matter to get at 
the lap joints on the inside of a stack 
after it has been sooted up. It has also 
been noticed that the iron stacks always 
start to rust out first at the joints on 
the inside of the stack. This is, as men- 
tioned, dite to the ashes in the pockets 
being wetted by the rain. It is claimed 


POWER AND THE ENGINEER. 


that this reverse method of construction 
will give double the length of service 
compared to the old style. 

W. N. ZurFLuH. 


Dayton, O. 





A Boy’s Vigilance Prevented 


Disaster 


A small concern had an engine and a 
tubular boiler 42 inches in diameter. It 
was not much of a job to take care of 
and it was intrusted to a boy who had 
other duties as well. One day the boy 
came around to see that everything was 
all right and was worried because his 
water level was lower than he expected 
to find it, although there was still plenty 
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during an interval than had been th- 
custom, and ordinary prudence used 
looking up the cause. The boy did ni 
get a scolding for his prudence. 
W. E. Crane. 
Waterbury, Conn. 





A Difficult Piping Job 


The accompanying sketch shows an ar- 
rangement which gave great trouble. As 
shown on the sketch, the exhausts from 
the two engines face each other. At the 
exhaust flange of each engine is placed 
a 45-degree ell turned toward the wall, 
as shown. To this is connected a straight 
piece, and. another 45-degree ell turns the 
pipe into the horizontal plane, in line 
with exhaust opening on the heater. 


Back Pressure Valve 
mounted here 














A DIFFICULT PIPING JOB 


of water in sight, so he covered the fire 


and reported to the boss what he had ° 


seen and done. The boss told him that a 
handhole or tube was leaking, but ex- 
amination showed nothing of the kind 
and, believing the boy’s story and not 
wishing to take any chances, they pulled 
out the fire, and, as soon as the boiler 
was cool enough, sent a man under the 
boiler to see if anything could be found. 

At one point he found the ashes wet 
and evidence that water had been run- 
ning down the brickwork. A hole was 
cut through the brick at that point and a 
crack about 3 inches long discovered. 
Word was sent to Hartford and an in- 
spector had pressure put on and then hit 
a blow with a hammer, when a crack 
opened up about 3 feet long. 

There appears to be no moral attached 
to it, simply a boy could not under- 
stand why more water could be used 


The two 45-degree ells and_ straight 
pieces were chosen in place of go-degree 
ells in order to lessen the back pressure. 
Of course, the length of the straight 
pieces had to be calculated. I have not 
given this dimension on the sketch. Prob- 
ably some readers would find interest in 
working it out. 

As the arrangement was declared by the 
engineer to be impossible, I should like 
the opinion of Power readers on two 
points: Could the job be piped up this 
way? How much saving in back pressure 
would be effected by this method over a 
similar arrangement with 90-degree ells? 

J. A. Cotrat. 

Atlanta, Ga. 





The thirtieth annual convention of the 
American Water Works Association will 
be held at New Orleans, April 26 to 30, 
TOTO. 
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Trouble with Motor-Driven Exciter 
Set 





Referring to the answer of T. A. Lees 
to my query concerning the trouble with 
the motor-driven exciter, I will say that 
there is another cause which contributes 
to the trouble beside the one he men- 
tions. It is true that the lowering of the 
alternator voltage due to the short-cir- 
cuit greatly decreases the torque of the 
induction motor, giving it a tendency to 
“drop out.” The torque of an induction 
motor varies with the square of the volt- 
age at its terminals; consequently, with 
the lowering of the voltage there is a 
rapid decrease in the torque. 

The other cause mentioned is this: 
When the heavy rush of current takes 
place in the alternator armature, due to 
the short-circuit, the field strength of the 
alternator is greatly reduced. With the 
sudden lowering of the field strength 
there is induced in the field winding of 
the alternator an e.m.f. which is in the 
same direction with the exciter e.m.f. 
This e.m.f. is due to a transformer action 
in the field winding, caused by the sud- 
den changing of the number of lines of 
force threading through the field coils. 
The result of this action is considerably 
to increase the field current, putting a 
greater load on the exciter, which in- 
creased load, together with the decreasing 
torque of the induction motor, causes the 
“dropping out” mentioned. Of course, all 
of the extra energy necessary to carry this 
increased load is not taken care of by the 
motor, a part of it being furnished by 
the source of the increased e.m.f., but the 
load on the exciter is increased, as is 
proven by the following example: 

Suppose that an alternator field wind- 
ing has a resistance of 1.2 ohms and ex- 
citing current is supplied at 120 volts. 
According to Ohm’s law the field current 
would be 


I 
I= =- = 100 
I 


ty 


amperes. 
would be 


The power expended in watts 


W = ET? = 1290 X 100 = 12,000 
Watts or 12 kilowatts. Now suppose the 
induced em.f. to be one-half that of the 
exciter, or 60 volts. This would be added 
to that of the exciter, making a total of 
80 volts tending to send current through 


the field winding. With the increased 
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voltage an increased current would re- 
sult, as follows: 
I E 180 P 
a it 150 


amperes. The watts expended under these 
conditions would be 
W =: Ef = oe X 160 = 27,000 

watts, or 27 kilowatts. This load would 
divide between the two sources of e.m.f. 
(the exciter and alternator field) in direct 
proportion to the e.m.f. of each. Since 
the exciter furnishes two-thirds of the 
total e.m.f., it will take two-thirds of the 
load, or 18 kilowatts. Thus it is plain 
that the load on the exciter has increased 
50 per cent. without any increase in its 
e.m.f. 

In the example given the self-induction 
of the field winding has not been con- 
sidered. In actual practice the current 
might not increase in the manner stated, 
as the self-induction of the field winding 
would tend to choke it back, although the 
demagnetizing action of the armature cur- 
rent has a direct tendency to reduce this 
self-induction of the field winding. But 
the example proves that the load on the 
exciter will be increased by the addition 
of the induced e.m.f. 

C. L. GREER. 
Handley, Texas. 





Kerosene in Boilers 


IT have read a great deal about the use 
of coal oil as a scale solvent and have 
been doing quite a little experimenting 
both with coal oil and soda ash, which 
was recommended by the boiler inspector. 
The feed water is taken from a river, and 
two analyses of a piece of the same scale 
do not correspond, one being: 


Per Cent. 
Moisture and organic matter............ 7.61 
Silicates...... de a i te we a Novice 1.47 
Iron and aluminum oxides. ............. 1.02 
I Eee ee ee 78.37 
re re ee 10.39 
0 Se Er aererr rreer rr 0.61 
Se ond kehe saw enea beans ds oe aReee trace 
SIN iinet dane cndnse eked suas 0.53 

The other analysis is: 

Per Cent. 
Calcium sulphate. ........ccccccceveces 87.2 
BI 4 o's 5.06.5 5.0 0015:9:010:54 600 0000860000 5.8 
Cs 5 bik. nc ct oS pO bbe eae Sew Sei 0.3 
Silica . TE ere Fee ee ee eee 3.9 
Organic and volatile matter............. 2.8 


Both analyses show the principal salts 
to be calcium sulphate. 
A trial was made on three Babcock & 
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Wilcox boilers to determine whether coal 
oil or soda ash was a benefit in removing 
scale. Each boiler was cleaned in its turn 
and all were fired about the same length 
of time. 

In No. 1 boiler coal oil was used, be- 
ing fed with the water and about 1 gallon 
put in the mud drum when washing out. 

In No. 2 boiler 150 pounds of soda ash 
was placed and kept boiling slowly for 
five days. 

In No. 3 boiler nothing was used. All 
were cleaned by chipping the drums and 
using a turbine cleaner in the tubes. About 
the same amount of scale was taken from 
each boiler and very little difference was 
noted in the hardness of the scale. 

The cost of cleaning No. 1 boiler was 
$56.85; the cost of cleaning No. 2 plus 
the cost of the soda ash was $63.27; the 
cost of cleaning No. 3 boiler was $48.21. 
Part of the saving on No. 3 should be 
credited to a change in workmen, how- 
ever. 

These boilers are blown down one gage 
every six hours. Three or four years ago 
a certain well known boiler compound 
was tried in these boilers, compounded 
after an analysis of the feed water, and 
the cost of the compound ran as high as 
$20 per month for each boiler. This 
compound had been in use about one year 
when I went into the plant and found the 
worst dose of scale I ever saw. We had 
to replace from one to six burned-out 
tubes every week. This soon settled the 
compound and we got two turbine clean- 
ers, and since getting rid of this scale our 
tube renewals have been a great deal less, 
although we are using a very bad water 
and it is necessary to wash the boilers 
every two weeks. Sometime ago I made 
a solution of eight parts of water and 
of soda 


one part ash, in which I put 
several pieces of scale. I also put sev- 
eral pieces in a can of coal oil. After 


soaking for one month the scale was just 
as hard as before. Of course these con- 
ditions are somewhat different from those 
inside of the boiler, but it seems .to me 
that they should have had some effect on 
the scale in the pails, if they would in 
the boiler. 

Coal oil or soda ash may be a great 
help in removing some kinds of scale, 
but I have found that a good mechanical 
cleaner is the cheapest method to free 
the boilers from scale. Scale should not 
be allowed to get into the boiler in the 
first place, and it can be kept out by the 
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use of a purifying system to soften and 
purify the water and neutralize the scale- 
forming salts before they get into the 
boiler. 
J. C. Hawkins. 
Elyria, O. 


I have charge of a heating boiler that 
seems to enjoy accumulating cylinder oil 
and a small amount of silt that is con- 
tained in the make-up water, by mixing 
them, coating the tubes, building small 
mounds on the back head and forming a 
ledge on the shell at the water line. The 
lower half of the shell remains practically 
free from oil deposit and this has pre- 
vented any injury to the boiler. The first 
time I treated the boiler for oil I used a 
compound, obtained from a_boiler-com- 
pound company, which was guaranteed 
to do the work, but it brought down only 
about a quart of the deposit; I next used 
soda ash, which brought down about half 
of what was in view from the manholes. 
The boiler was then closed up for the 
winter and the usual precaution taken to 
prevent further accumulation of oil. 

When the boiler was opened in the 
spring, the old oil was still there and 
some more with it, so I decided to try 
kerosene. About ten gallons of kerosene 
was put in and the boiler slowly filled 
with water, requiring twenty-four hours 
to fill; then the water was run out dur- 
ing the next twenty-four hours and slowly 
filled again, which made three times the 
deposit was exposed to the kerosene. 
Then the water was kept boiling for a 
week, carrying about five pounds of steam. 
After cooling, the water was run out, 
but the oil and mud were still there. I 
thought that after this treatment, soda 
ash might do the work, and tried it, but 
with the same result as before. After 
this experience, the boiler was allowed 
to stand open a few weeks, in order to 
think up some different method of treat- 
ment. 

I then made a discovery: that the de- 
posit had dried and was falling off; a 
little heat was applied to hasten the 
process and after a few days drying, a 
heavy stream of water from a_ hose 
brought out about two bushels of deposit, 
besides what got away. To make a good 
job, scrapers were made, the tubes and 
shell were given a thorough scraping, and 
after washing again the boiler was per- 
fectly clean, the first time in three years. 

J. A. MAWHINNEY. 

Franklin, Penn. 


Several years ago I had charge of a 
steam plant in Montana, consisting of 
three Atlas 60-inch by 16-foot horizontal 
return-tubular boilers, a 14x16-inch hoist, 
14x16-inch air compressor and a 14 and 
16 by-6-inch station pump. I used two 
boilers and kept the third to use when 
cleaning time came, every two weeks. 

When I took charge they were using 
all three boilers and steam and hot water 
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were flying from every joint. As the 
plant (mining) ran twenty-four hours a 
day every day of the ‘year, it took some 
manipulation to stop the leaks and keep 
things moving. With the leaks stopped 
I “killed” one boiler and when one con- 
siders that we burned green-pine cord- 
wood right from the axe, and frozen at 
that, you may imagine that we “forced” 
some. 

Upon inspecting the “dead” boiler I 
found a hard, white scale from %4 to % 
inch thick. I put two men to work chip- 
ping the scale, and as we had no com- 
pound, I immediately began using kero- 
sene in the other two boilers, feeding 
about three gills, or nearly a quart, to 
each in twenty-four hours. After doing 
this for nearly a week I cut in the boiler 
we had cleaned (I say cleaned, but there 
still remained a great deal of scale) and 
cut out one of the others. I found the 
same amount of scale and just as hard. 
The kerosene had not “touched” it. 

I immediately filled the boiler with 
water and got up about 20 pounds steam, 
to heat it thoroughly. While this was 
being done I made a “squirt gun,” pulled 
the fire and emptied the boiler. Just as 
soon as I knew the boiler to be empty, 
1 knocked in the manholes and with the 
squirt gun I shot kerosene into every 
nook and corner. In about six hours I 
again filled the boiler and steamed up to 
60 pounds. After this pressure was 
reached the boiler. was allowed to cool 
gradually and when cold was again 
opened. Imagine my surprise to find all 
the scale on the bottom, eleven wheel- 
barrow loads, and the shell and tubes as 
slick as a whistle. , 

When I cut this boiler in again I began 
at once to feed kerosene with the feed- 
water. Four weeks later it was closed 
down to clean and I found scale % inch 
thick. Now, why did the kerosene so ef- 
fectually “knock” the scale and yet did 
not prevent its forming? 

I might add that after my boilers were 
clean, two boilers easily kept the steam 
and saved 43 cords of wood a month, at 
$3.75 a cord. 

JoHn H. HIeser. 

Spokane, Wash. 





Watch the Safety Valve 


The editorial “Watch the Safety Valve” 
brings up a matter which is often neglected 
even in large power plants. There is, of 
course, less danger from neglect with the 
spring-loaded valve than with the lever 
pattern, as it is more self-contained and 
the load is applied directly to the disk 
instead of through the lever, which is sub- 
ject to derangement from many causes. 
The old type has the advantage of having 
its loading device exposed to view, so that 
extra weight can be immediately noticed. 

With the spring-loaded valve an incom- 
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petent man may screw down the adjus: 
ing screw until the spring coils touch e: 
other, and the valve may go in this condi- 
tion for a long time, if the boiler is co 
nected with others. 

In a plant having several boilers ay 
two safety valves to the boiler, it seen 
impracticable, or at least unusual, to ca: 
each valve to blow by steam pressure 
every day, as they can’t all be made 
blow at exactly the same pressure (pei 
haps it is safer that they don’t). Whe: 
tested, one valve usually does all the bk 
ing. 

I think it a safe practice to give the 
safety valve an accurate test when first 
put into service and at reasonable in- 
tervals thereafter, especially when there 
has been any repair or adjustment made 
on it, and after the boiler has been laid 
off. 

When the boilers are in service the 
pressure should be raised to nearly the 
blowing-off point, and the valves opened 
by hand every day, or at least once a 
week. An experienced person can tell 
whether the valves are within two or 
three pounds of blowing off. 

When testing pop valves, the closing 
pressure should be noted as well as the 
opening pressure. Sometimes the valve 
closes too soon and sometimes it lowers 
the pressure entirely too much. The writer 
has in mind two pop valves furnished 
with a new boiler; one lowered the pres- 
sure only 1 pound before closing and 
the other 9 pounds. 


WALTER S. Griscom. 
Buck Hill Falls, Penn. 





How Shift Changes Waste Money 


After carefully reading the article on 
“How Shift Changes Waste Money,” by 
J. M. Whitham, on page 408 of the 
September 21 issue, I should like very 
much to have Mr. Whitham enlighten me 
on certain points. For instance, just how 
near the running point does the steam 
pressure remain when this “blanket” 
which he speaks of is put on, and in 
which direction does the pointer of the 
steam gage travel when “the fires become 
honeycombed and large openings appear?” 

What particular type of plant did Mr. 
Whitham have reference to? Could it 
be the railway power plant? Anyone 
would be led to believe from reading the 
article that the 12-hour shift was the one 
referred to, and it would be fair to pre- 
sume that 6 a.m. and 6 p.m. were the 
changing hours. If so, can any engineer 
with experience in this type of plant re- 
member when the load was so accommo- 
dating as to fall off during these hours? 

Perhaps Mr. Whitham had in mind the 
manufacturing plant which runs 24 hours. 
If so, the heavy coaling on which so much 
stress is laid could be only possible by 2 
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laree falling off in load, which would 
mean that during the changing of the shift 
in the factory things were nearly at a 
standstill. Mr. Whitham speaks of a 
1o00-horsepower plant. Now, in a manu- 
facturing plant using this amount of 
power it would be reasonable to suppose 
that 1000 operatives are employed. Sup- 
pose they also take 30 to 35 minutes to 
get ready for home, which they must do 
in order to keep the load light for the 30 
to 35 minutes the firemen are tak- 
ing life easy. Doesn’t it seem strange 
that any of these concerns can pay a 
dividend ? 

Looking at it in another light, if a 
fireman could take so much advantage of 
his work between 5:30 and 6 o’clock, why 
couldn’t he do so right through the shift? 
For instance, if he can make it easy for 
himself and waste one ton of coal in one- 
half hour, as Mr. Whitham states, why 
couldn’t he take it easy all day and waste 
24 tons of coal? Then the night firemen 
might make it easy for themselves and 
waste 24 tons. About this time we begin 
to think of who’s going to take out the 
ashes, how long the coal mines will hang 
out and if the fireman really does love 
to shovel coal. 

Even if there were any truth in Mr. 
Whitham’s assertion, plant owners who 
require their men to work 12-hour shifts 
should lose all that Mr. Whitham claims 
they lose and more. 

I should like to ask Mr. Whitham if in 
the experience of which he speaks he has 
stood in front of and fired boilers run- 
ning at or above their rated capacity for 
a period of, say, 11% hours, and if so, was 
his interest in abstracting the last tenth 
of a unit from a pound of coal as keen 
as at the beginning of the shift? 

Long before I knew a boiler from a 
feed-water heater I used to visit a boiler 
room where my playmate’s father was 
fireman. While sitting with him one day 
on an old box, I said: “Don’t you have a 
snap?” The reply which he made me 
will live long in my memory and has been 
brought forcibly to mind on many oc- 
casions. He said: “You don’t stay around 
and watch me all day, and even if you did 
it wouldn’t be like doing the work your- 
self.” 

L. ©. Tucks. 

Newburyport, Mass. 


Mr. Whitham should have thought a 
little longer before he started in to put 
the manufacturers “wise” in so brave a 
fashion. One plant is no standard to go 
by; he should have looked around a little. 

In the first place he says the firemen 
throw on three tons of coal a half hour 
early and that about 45 minutes elapse 
before the new gang takes hold to work 
the fires. By that time the fires are so 
low it takes two or three tons more to 
bring the steam back. I may be wrong 
but | think that is pretty stiff firing for a 
1000-horsepower plant. 


POWER AND THE ENGINEER. 


The ordinary plant does not use more 
than three pounds per horsepower per 
hour, so that the three tons Mr. Whit- 
ham talks about ought to be good for 
about two hours’ running, without the 
extra two or three tons to help out. 

In the second place, he says the day 
firemen leave the minute the night gang 
comes, or vice versa. Now, if he looks 
around a bit he will find that ordinarily 
the relief gang is on the job ten or fifteen 
minutes before time, ready to go to work 
when the other gang quits. 

WitiAM F. O’REGAN. 

Brighton, Mass. 


I desire to take issue with J. M. Whit- 
ham on the waste of coal in changing 
shifts. I am at present handling a 1500- 
horsepower plant, consisting of six 250- 
horsepower water-tube boilers, five of 
which are in service, with one spare one, 
which gives me a rated capacity of 1250 
horsepower, and I am carrying a full 
load. 

We use the alternate method of firing 
and the fires are charged about every 
six to eight minutes with about three or 
four small scoops of coal to cover one- 
half the grate surface, or 24 square feet. 
Now three tons of coal would cover 
those five sets of grates about 9 inches 
deep, and five minutes later steam would 
be down 10 pounds, and at the end of 
one-half hour the engines would be 
stopped for lack of steam; so it is nec- 
essary to tend the fires right up to quit- 
ting time, and my firemen are washed uy 
and ready to leave the plant promptly on 
time and the night turn is ready to take 
charge of the fires at once, as they are 
cleaned at this time because the load is 
lighter. then and any man caught firing 
heavily at this or any other time would 
be promptly discharged. 

I will admit the statement Mr. Whit- 
ham makes that “the men are tired out 
with their long hours of labor and pre- 
pare for a speedy departure,” but they 
are not so tired but what they can care 
for some of the other men’s fires while 
they are washing up, and the men who 
have washed can throw three or four 
fires without getting more than _ their 
hands dirty. There might be a tendency 
among some men to fire “about three tons 
of coal one-half hour before the relief 
comes,” but this heavy charge of coal 
would immediately drop the steam pres- 
sure, and that fireman would hear from 
the engineer at once. 

Further on Mr. Whitham 
takes the oncoming turn 


says: “It 
sometimes 25 
minutes to exchange greetings and get 
ready for work,” but here he is mistaken, 
because some of them are always ahead 
of time, and in any event can be ready 
to take care of the fires till all are ready 
to take their shares. 

I should like to have him show me an 
average plant of 1000 horsepower that 
can be run 40 or 45 minutes with only 
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ene heavy firing, as he states. This meth- 
od, if used, would no doubt waste some 
coal, but a great deal less than two or 
three tons per 24 hours. In practice this 
plan will not work because the fires will 
not go that long without attention and 
his experience and observations certainly 
must have been on a very poor grade of 
firemen and in plants that were run in 
a very slipshod manner, certainly not the 
average condition in a plant of 1000 horse- 
power. 

The fireman is as honorable and as 
worthy of respect as the chief engineer or 
superintendent, and no other class of men 
are more imposed upon or receive less 
pay for the same amount of work as a 
rule, and while there may be exceptions, 
I will wager that there is not one plant 
in fifty of 1000 horsepower in which con- 
ditions such as stated by Mr. Whitham 
are practised. 


J. C. Hawkins. 
Elyria, O. 


I believe that if there are any readers 
of Power who work on 12-hour shifts, 
they will resent Mr. Whitham’s imputa- 
tions. 

Most of us who have had practical ex- 
perience know that the 12-hour shift is 
long enough, but when a prominent en- 
gineer suggests adding 50 minutes to it, 
I fear that the poor firemen will be some- 
what discouraged. 

Take a plant where the times for chang- 
ing shifts are at 6 a.m. and 6 p.m. Begin- 
ning in the morning, the day gang would 
need to arrive at 5:35 a.m., and the night 
gang could not get away until 6:25 a.m., 
and vice versa. 

Such a plan would in most cases work 
disastrously, because most self-respecting 
firemen would give up their jobs, and it 
would be necessary to find men who did 
not care whether they washed up or not. 
The grade of firemen would be so much 
lowered that there would be more coal 
wasted in other directions than in the 
manner described. 

There isn’t much doubt about there be- 
ing serious loss when two or three tons 
of coal are thrown on the fires of a 1000- 
horsepower plant at one time, and unnec- 
essarily. P 

With the 1000-horsepower plant fitted 
with hand-fired furnaces, two firemen will 
be required if the boilers are run at their 
rated capacity. In this case one fireman 
should start to wash up about an hour be- 
fore changing time, after seeing that his 
fires are in good condition, and let the 
other man look after all the boilers. 

Before the second man goes to wash 
up he should have all the fires in such 
condition that the man aho has washed 
up will need to coal only once, and that 
needn’t soil his clothes, and it isn’t much 
of a job to wash his hands. 

When the new gang comes in, they 
should, after ascertaining that the water 
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level and steam ‘pressure are correct, 
look at all the fires and fix them so they 
won’t burn too low before they get into 
their working clothes. Moreover, they 
needn’t spend the 25 minutes getting into 
their working clothes which Mr. Whit- 
ham allows them. 

However, the outgoing gang should not 
be in too big a hurry to leave, when the 
new shift comes on, but should at least 
greet them pleasantly, and inform them 
of any changes that may have occurred 
during the day, such as new coal, change 
of load, etc. This will help make things 
go better all around. 

In many cases it would be better if all 
the men didn’t come and go at the same 
time, but this of course needs to be varied 
according to circumstances. 

In conclusion, I will say that with 8- 
hour shifts, Mr. Whitham’s plan would 
be just, but for 12-hour shifts it would not. 

WALTER S. Griscom. 

Buck Hill Falls, Penn. 

Mr. Whitham is very right indeed, and 
we will find that bad custom in about all 
plants where only two shifts are employed. 
I know of such a plant in New Jersey, 
located about twenty-five minutes from 
the next town and no houses or flats 
could be had close to the plant at reason- 
able rents, so the firemen had to leave 
home at 5:15 a.m., in order to be ready 
for duty at 6 o’clock. As the engines ran 
with a heavy load during the noon hour, 
the firemen were busy, too. From 6 to 
6:20 o’clock was spent in washing up and 
they got home at 7, fourteen hours from 
home. From 7 to 8 p.m. was spent at sup- 
per and in reading the daily news and 
then, too tired to read Power or study 
some good book, they went to bed. A 
man who works this way day by day 
ought to sleep at least 8 hours. Can one 
blame them if they are tired with their 
long hours of labor and prepare for a 
speedy departure long before the relief 
appears? Mr. Whitham’s. remedy is to 
permit no fireman to wash up and change 
his clothes until his relief has got into 
firing togs and is in a position for duty 
and work. That is the best remedy for 
a plant with three shifts and I am sure 
every reliable and good “8-hour” fireman 
will obey this order, But, the best remedy 
for a plant with only two shifts is to hire 
a third shift. 

Some time ago a fellow engineer told 
me of the change in the plant where he 
There they had the same 
old bad custom during shift changes. 
When the chief, a smart man, who re- 
membered very well the time when he 
fired, took charge of this plant, he hired 
men for the third shift. This proved very 
satisfactory .to the company and to the 
firemen. I hope Mr. Whitham will add 
my suggestion when sending a copy of 
his paper to clients. 


is employed. 


W. G. WERBECK. 


Saratoga, N. Y. 
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Effect on Exciter of Cutting Re- 
sistance In and Out 


I feel it my duty to correct a state- 
ment made by William Westerfield, in 
Power for August 31, in an article en- 
titled, “Some Simple Kinks,” regarding 
an exciter which he has been “doctoring.” 
He states that “to cut in resistance in the 
armature circuit of the exciter (which is 
the field circuit of the generator) will 
cause a greater load to be on the ex- 
citer.” This is not true, because to cut 
in resistance in this circuit is to decrease 
the load on the exciter and to cut out re- 
sistance increase the load on the 
exciter. If the fundamental principles 
of electricity were kept in mind when 
thinking a thing of this sort out, one 
would not make an error of this kind and 
cause others who read for instruction to 
be misled. The principle which may be 
applied to the case of load on a 
erator (the exciter is a small generator 
of course) is this: The product of volts 
and amperes = load in watts. Let the 
voltage remain the same and introduce 
resistance into the circuit, thereby de- 
creasing the flowing and the 
product = less load in watts. 

T. M. Uttey. 
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‘Some Erroneous Ideas” 


In the September 14 issue H. C. Hart- 
ley says that the aggregate unbalanced 
pressure on the back of an engine valve 
is not dependent upon the size of the 
valve but upon the of the ports 
under it. His explanation of this theory 
is excellent as far as it goes, when he 


size 


says that no degree of steam pressure 
would press it upon its seat if there were 
no ports under it. This is true, for the 
reason that steam would probably leak 
under it and equalize the pressures. If, 
however, we take a slide valve with ports 
of any size leading to the atmosphere or 
a region of less pressure, the pressure 
will not be equal on the top and bottom 
of the valve and the latter will be forced 
against its seat with a solidity determined 
only by the steam pressure on top of it, 
not by the size of any hole or port which 
may happen to exist under it, once the 
steam has leaked from that space. The 
only effect of small ports would be the 
longer time required for the steam pres- 
sure to exhaust itself through them, and 
hence longer for the difference in pres- 
sures to evidence itself. 

Mr. Hartley states that “piston rings 
are sometimes made with a lip or flange 
on one side under the mistaken idea that 
the steam on entering the cylinder will 
press the ring outward against the cyl- 
inder wall and aid in making a steam- 
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tight piston.” He says that the only +e- 
sult thus achieved is the increasing of {je 
clearance by this amount, a disadvanta:e, 
of course. It would seem that if )'r, 
Hartley would accept the position of chef 
designing engineer for some large ¢n- 
gine-building concern these ideas wovld 
pay for themselves a great many times 
over. For it is such small economies as 
this would be which in this age of keen 
competition make possible the supremacy 
of one firm over another. 

Had the designers of these engines 
with the recessed piston rings not proved 
the accuracy of the theory which, con- 
trary to Mr. Hartley's opinion, does show 
that the piston ring is spread against 
the cylinder wall, they surely would not 
have increased the expense of the ma- 
chine work in this way. Of course if the 
ring were simply dropped or suspended 
in a region of any pressure, it would not 
be affected in shape or size. If, how- 
ever, as in the case in question, the steam 
admitted to the under side 
while it is kept from exerting itself in 
an opposite direction, with equal force, 
the ring will tend to take a new shape 
which produces the result desired. 

Difference in pressures is the solution 
of both of these questions, but in the 
cylinder-head-bolt proposition, I 
with Mr. Hartley that no _ additional 
strain is brought upon the nuts or 
bolts on account of the steam _pres- 
sure exerted against the head from the 
inside. I differ with him, however, that 
there are any thinking men who will 
argue to the contrary. The explanation 
is too simple to allow of a difference of 
opinion to exist for long. If the bolts 
are drawn up to an initial strain of, say, 
1000 pounds, the admission of 100 pounds 
of steam to the cylinder simply removes 
the amount of 
from the ends of the cylinder walls at 
the joint with the head. The two pres- 
sures mentioned added together still equal 
the pressure on the nuts and there is no 
further effect or change of pressure. 


L. F. Witson. 
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Mr. Hartley states that, an erroneous 
idea held by a great number of engineers 
is that the cylinder-head bolts are sub- 
jected to a stress from steam pressure 
in the cylinder in addition to the stress 
which results from setting up the nuts. 
I believe that the great number of engi- 
neers who hold this idea are correct and 
Mr. Hartley is in error. He also states 
that when the nuts on the cylinder-head 
bolts are properly set up an initial stress 
or tension is set up in the bolts and no 
additional stress will be brought on the 
bolts by steam pressure until the pressure 
of the steam against the head exceeds the 
pressure with which the head is held 
against the cylinder by the bolts. 

The men who design and build engines 
put in sufficient bolts and of a size that 
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they are more than strong enough to 
withstand the working steam pressure, 
and many of us have seen cases where 
a dose of water has blown a cylinder 
head out; but instead of the bolts break- 
ing, the cylinder casting let go a few 
inches from the end. This shows that 
there is often an excess of strength in 
the bolts. 

Suppose that the cylinder in question 
has a piston area of 10 square inches and 
the flywheel is blocked so that the engine 
cannot turn; and bear in mind that pres- 
sure exerts itself with equal force per 
unit of area in all directions, regardless 
of the shape or size of the vessel con- 
taining the pressure. In this case let us 
assume 100 pounds pressure. The cyl- 
inder head is bolted on so tightly that the 
total stress in the bolts is 2000 pounds 
from setting up on the nuts. The area of 
the head subjected to steam pressure is 
Io square inches and this multiplied by 
100, the available steam pressure, gives 
a force of 1000 pounds due to the pres- 
sure of the steam against the cylinder 
head. The farce of the steam against the 
head is just half as great as the force 
that holds the head against the cylinder. 

Mr. Hartley claims that this does not 
put any strain on the bolts. I claim it 
does. The force the bolts now have to 
withstand is 3000 pounds, 2000 due to 
tightening the head and 1000 to the force 
of the steam tending to push the head off. 

Suppose we do not set up on the nuts, 
in this case, but just push the head up 
snug against the cylinder, and screw all 
the nuts up against the head without mak- 
ing them tight, there being no strain or 
stress on the bolts. Now turn on the 
steam and although the joint leaks the 
supply of steam is sufficient to maintain 
the full 100 pounds pressure, and we have 
a force of 1000 pounds tending to force 
the head off, and the force is held by the 
bolts, or in other words, this force pro- 
duces a stress of 1000 pounds in the bolts. 
The stress in the bolts equals the force 
against the head and we only have a 
strain on the bolts equal to the force 
exerted against them. If it were possible 
to follow up against this steam force by 
screwing up the nuts without striking 
against the cylinder no additional strain 
could be put on the bolts except by rais- 
ing the steam pressure, but the head is 
against a solid iron-cylinder wall and 
when we set up on the nuts we press the 
head against the cylinder, and since the 
iron is noncompressible, any tightening of 
the nuts only squeezes or tightens the 
head against the cylinder, and every ounce 
of force with which the head is pressed 
upon the cylinder increases the strain on 
the bolts. If we continue to force the 
head against the cylinder until it presses 
against it with a force of 2000 pounds we 
then have a strain of 3000 pounds on the 
bolts. 

In a case such as Mr. Hartley cites, of 
the spring balances; if the spring were 
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blocked at the 20-pound mark, the com- 
pressive force against the block would 
be 20 pounds, and the hook is outside 
of the block and any weight hung on 
the hook relieves the block of that amount 
of compressive force. Thus if 10 pounds 
is hung on the hook the spring is still 
subjected to a tension of 20 pounds, but 
10 pounds is weight and 10 pounds is 
compressive force éxerted against the 
block. Now suppose we apply this 1o- 
pound weight to a coil of the spring be- 
tween where the ends of the block are 
in contact, the strain on the spring is now 
20 pounds just as before, because the 
spring yields to the force. In the case 
of the cylinder head this is not so be- 
cause the bolts are of a size sufficient to 
hold the. force without springing suffi- 
ciently to be relieved of the strain. The 
head is pressed against the cylinder with 
a force of 2000 pounds. A force of 1000 
pounds is applied against the head from 
inside the cylinder, and presses the head 
against the nuts, and because the bolts 
and nuts are not springs this 1000 pounds 
is an additional strain on the bolts. This 
condition is true with Mr. Hartley’s spring 
balance. Suppose a weight of 10 pounds 
is hung on the hook. The tension in the 
spring is thus equal to 10 pounds. Now 
press down on the weight with a force 
of 5 pounds. The total tension the spring 
is subject to now is 15 pounds. The 
spring here is in the same place as the 
bolt in the cylinder head. The weight 
represents the strain due to screwing up 
the nuts and the force on the weight is 
the same as the steam pressure against 
the cylinder head. Both the spring and 
the bolts in these two cases are loaded 
in exactly the same manner. 

If the strain on the cylinder-head bolts 
is sufficient to cause any elongation of 
the bolts, sufficient to relieve the head of 
any of the force with which it is pressed 
against the cylinder, the strain on the 
bolts would be reduced whatever amount 
the compressive force is reduced by the 
stretch of the bolts; but as long as the 
bolts are strong enough to hold the cyl- 
inder head against the cylinder as tight as 
necessary, plus the force due to the pres- 
sure of the steam in the cylinder acting 
against the head, without being loaded up 
to or beyond their safe working stress, 
just so long does the strain on the bolts 
increase with every ounce of increase in 
the steam pressure, or by tightening up 
on the nuts, regardless of which force in 
itself is the greater. 

If an engine’s cylinder-head bolts require 
a force of 8000 pounds to break them 
off and the nuts are screwed up until the 
strain on the bolts is 7500 pounds, requir- 
ing only 500 pounds more force to break 
the bolts, according to Mr. Hartley, the 
force in the cylinder acting against the 
head that would be necessary to supply 
this 500 pounds would be (7500 pounds 
plus 500 pounds) 8000 pounds, because he 
states that, “no additional stress will be 
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brought on the bolts by steam pressure 
until the pressure of the steam against 
the head exceeds the pressure with which 
the head is held against the cylinder by 
the bolts.’ It is at once apparent that 
500 pounds force exerted against the head 
from the steam pressure is sufficient to 
produce a force of 8000 pounds and break 
the bolts, and hence Mr. Hartley’s state- 
ment is seen to be in error. 

Therefore, I believe I have proved that 
in a steam engine the cylinder-head bolts 
receive directly all the force due to the 
pressure of the steam exerted against the 
head, also all the force due to the tighten- 
ing of the joint between the head and the 
end of the cylinder. 

Harry W. BEnTON. 

Cleveland, O. 





Feed Water Treatment 





A recent editorial on feed-water treat- 
ment ought to bring out something that 
will be of much value for those who have 
had little or no experience along that line. 
We are going to install an open feed- 
water heater in place of the closed-pres- 
sure heater we now have, and I intend to 
see what I can do in regard to getting 
most of the impurities out of the water. 

I intend to use a small force pump to 
pump the reagents into the water just 


* before it enters the heater, the pump to 


be driven by the boiler-feed pump and 
have it possible to adjust the length of 
the stroke to feed greater or less amounts 
of the reagents. We expect to have this 
installed inside of six weeks. 

I have used compound for a number 
of years, but have failed to get the re- 
sults desired; that is, when the compound 
was fed into the feed water just before 
going into the boiler. 

Following is the analysis of our feed 
water: 


Scale-forming solids— Grains. 
Calcium carbonate............ 6.122 
Calcium sulphate............. 3.789 
Magnesium carbonate......... 6.471 


Total scale-forming solids, ...16.382 
Nonincrustating solids— 


Organic and volatile.......... 0.521 
Sodium chloride............ -- 1,000 
Total nonincrustating solids... 1.521 
. {  — SReGayRr is 17.903 
Free carbonic acid............ 2.123 


GEORGE DREYER. 
Gibsonburg, O. 





Edward T. Adams, of the Allis-Chal- 
mers Company, speaking before the State 
engineers of Pennsylvania sometime ago, 
said that he had made some figures to see 
if 100,000 kilowatts in gas engines could 
be put into the same space as steam tur- 
bines of equal output, and found that it 
could if units of 5000 horsepower ca- 
pacity were-used for the gas-driven sta- 
tion. The saving came in the fact that 
the storage space for fuel was less, the 
producers required less space than the 
boilers, and the cleaning apparatus re- 
quired very little more space than the 
auxiliaries for the turbines. 
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Vigilance 


In the correspondence columns of this 
issue, W. E. Crane tells of a boy, who, 
finding the water in the gage glass lower 
than he expected, was not satisfied until 
he had run down the cause. The cause 
turned out to be nothing less than a 
crack in the longitudinal joint, which 
opened up to three feet in length when 
an inspector tapped it under pressure. 

This was no _ large-salaried, highly 
specialized engineer, only the boy about 
the shop to whose other responsibilities 
the boiler had been added. Many a man 
who would have indignantly denied the 
boy any consideration as a fellow crafts- 
man would have simply started the pump 
up a little faster and gone on with never 
a thought as to what had called for the 
extra water during the last interval, and 
without detecting the fracture which, al- 
lowed to go a few hours longer, would 
have meant destruction and death. 





Massachusetts Boiler Laws 


On another page of this issue is given 
an outline of the principal changes made 
in the Massachusetts laws, governing the 
operation and construction of boilers used 
in that State, at the first public hearing 
held by the Board of Boiler Rules as pro- 
vided by law. The changes that have 
been made would indicate that the Board 
of Boiler Rules is endeavoring to elim- 
inate as far as possible superfluous matter, 
and broaden the interpretation of the 
rules so that they may include practically 
all the forms of safe boiler construction 
and methods of operation. The only 
radical change that has been made is the 
requirement that all boilers must be 
stamped and certified to at the shop where 
they were manufactured, by an inspector 
who is virtually a representative of the 
State of Massachusetts. While this re- 
quirement places the manufacturer who 
is located outside the State of Massa- 
chusetts in the hands of the insurance 
companies, the manufacturer gains the 
benefit of getting what is practically a 
clean bill of health for his boilers at the 
works, which largely eliminates any lia- 
bility of future question of his product 
after reaching its destination. The 
dent desire, as indicated by the changes, 
to eliminate inconsequential fractions in 
the rules is very commendable. There is 
one change in the rules which was not 
made or which would have 
been desirable; this would be to remove 
the restrictions regarding the use of dif- 
ferent brands of steel as indicated by the 
stamps, and discriminate in the use of 
material solely on the quality as indicated 
by the chemical and physical tests which 
are required. It would appear that ma- 
terial of identically the same physical and 
chemical quality would be equally safe 


evi- 


suggested 
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whether branded “Firebox” or “Flange.” 
steel. The desirability of uniform |:\s 
governing the construction of boilers lis 
been advocated in these columns pre- 
viously, and it is to be hoped that ie 
study and thought being given to the siib- 
ject by Massachusetts will ultimately ;e- 
sult in a set of rules that can be adopied 
by other States, when laws governing 
boiler construction and operation ire 
passed, as they will be, eventually, by all 
the States. 





Butt-Strapped Boiler Joints 


We print on another page of this issue 
an arraignment of the butted and 
strapped type of joint as usually applied 
to boiler construction. We cannot agree 
with Mr. Dean that this form of joint is 
undesirable, but, however, the question is 
largely one of opinion. It has been pre- 
viously pointed out in these columns that 
the cause of the formation of defects, 
cemmonly known as lap-joint cracks, has 
not been properly investigated and ‘the 
method of formation usually ascribed to 
such defects is only surmise. 

We have previously advanced the argu- 
ment that possibly the correct forming of 
the ends of the plate and the butt straps 
before riveting together is a very im- 
portant factor in rendering even a butt- 
strapped type of joint safe for long-con- 
tinued use, for it can be readily seen that 
a joint of this type might be constructed 
so that it did not conform to the curva- 
ture of the shell, and this could cause the 
so-called breathing action under varying 
pressure which is assumed to be the cause 
of lap cracks. 

The need for properly forming the 
strap members of butted joints is recog- 
nized by the Massachusetts Boiler Rules, 
which demand that the straps be rolled or 
formed to the proper curvature before 
riveting together; however, it is possibly 
of even more importance that the ends of 
the sheets be so formed, for it is common 
knowledge that when rolling the courses 
of a boiler a straight section is left on 
each end of the plate where the joint 
comes, the length of this section being 
approximately the distance between the 
centers of the bottom rolls. If no other 
method of correctly forming these ends 
is available, the boilermaker sledges them 
to form as best he may and since the rivet 
holes punched to form the seam offer lines 
of weakness, this sledging bends the 
sheets principally along the lines of rivet 
holes and not to a uniform curve; conse- 
quently, the plates or straps, or both, are 
sprung when riveted together. 

The form of joint which Mr. Dean pro- 
poses to use does not necessarily obviate 
the defect pointed out above, and in view 
of the great reduction in efficiency engi- 
neers will hardly follow his lead, unless 
the reliability of such a joint is actually 
demonstrated. The efficiency of a joint 
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of the type Mr. Dean proposes to use, 
with the proper spacing of rivets to per- 
mit tight calking, would probably be very 
little above seventy-eight per cent., while 
with the usual form‘of quadruple-riveted 
joint and plates of average thickness 
ninety-three per cent. efficiency can be 
easily obtained. 

\We wish again to make a plea for the 
proper investigation of the behavior and 
of riveted joints as used in 
boiler construction by the Government; as 
such tests, to be of real value, must be 
made on full-size shells with pressure, 
and not in a testing machine, the expense 
entailed would doubtless be greater than 
should be assumed by anyone else, and 
on account of the national importance of 
safety in the construction of steam boilers 
it would seem that this is a legitimate 
field for Government investigation. 


strength 





Clinkered Tubes 


In a paper to be presented to the Ameri- 
can Society of Mechanical Engineers and 
reproduced in the Journal of that society, 
. W. Dean “An 
with Leaky Vertical Fire Tube Boilers.” 
Two boilers, each with about 5000 square 
feet of heating surface and built to Mr. 
Dean’s design, leaked badly about the 
lower tube ends. When Spring Hill coal 
was used, the lower ends of the tubes 
quickly became incrusted with clinker and 
were finally closed by it, and a little later 
the clinker would hang in stalactites from 
the tube ends. Not all of the ends would 
be closed, but this was the case with a 
them. With New 
River coal there was less trouble. The 
incrustation was so hard that it had to 
be removed with chisels and consisted of 
molten earthy matter injected by the draft 
against the tubes and tube plates and 
there congealed by the comparatively low 
temperature of the metal. In the hori- 
zontal boiler it falls to the bottom of the 
setting before it arrives at the tubes. In 
water-tube boilers it can be seen adhering 
to the lower tubes. It occurs-on locomotives 


describes Experience 


large proportion of 


which burn anthracite, and even on the 
:ocomotives of the Boston & Maine rail- 
road which burn coke. Professor Denton 
says that clinker accumulated on the boil- 
er tubes of a transatlantic steamship on 
which he was a passenger to such an ex- 
tent that men were sent into the combus- 
tion chambers to remove it. He also re- 
ferred to a Manning boiler on which this 
trouble occurred. 

The trouble was overcome in the case 
of which Mr. Dean writes by lengthening 
the fireboxes and raising the boilers so 
that the distance from the grate to the 
tube plates is now 12 feet 234 inches. 
There is still some incrustation, but it 
is light, brittle and easily crushed and 
can be blown off by a rotating multiple- 
tube blower in the smokebox. 

Clinker attaching itself to the furnace 
lining is one of the common circumstances 
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of power-plant operation. Its presence 
upon the iron work of the boiler is of 
comparatively infrequent occurrence. We 
will be glad to have experiences from our 
readers in this line. 





The Advantage of a Formula over. 
a Rule 


Every engineer knows the rule for find- 
ing the area of a circle: 

Multiply the square of the diameter by 
0.7854. 

This can just as well be written: 

Area = 0.7854 X diameter X diam- 
eter, 
or even: 
A = 0.7854 Xd X d. 

A little figure placed over a quantity 
indicates how many times it is to be taken 
as a multiplier. Thus, 

dX d=d* read d-square; 

dx<dx<Xd=d@ read d-cube; 

dXdXdXd=d read d to the 4th 
power. 

If this is understood the formula can 
be written: 

A= egtsea X F, 
and the multiplication sign can even be 
left out, making it: 

A = 0.7854 a’. 
deal shorter and 
simpler than the rule, and many arith- 
metical operations can be indicated simply 
and positively in this way, whereas to 
detail them in words requires a lengthy 
explanation, if the operation is to be un- 
mistakably described, and frequently an 
attempt to do so results in a_ possibility 
of misunderstanding through an effort to 


This last is a great 


be too concise. 

But this is not the only nor the principal 
advantage. The expression as it stands 
above is called “an equation.” The quan- 
tity or quantities to the left of the equality 
sign are equal to those to the right. If 
two equal quantities be multiplied or 
divided by the same quantity the results 
will still be equal. 

Suppose we divide both sides of the 
by 0.7854. 
indicated by writing the divisor below the 


above equaticn Division is 
quantity to be divided, so we have: 
_A_ __0.7854d? 
0.7854 0.7854 
The 0.7854's in the right-hand member 
of the equation cancel each other and the 
equation becomes: 


=. d?, 
0.7854 

showing that if we have the area and 
want to find the diameter we can get its 
square by dividing the area by 0.7854. The 
square root of this square of the diam- 
eter is the diameter itself, and if you can- 
not extract a square root you can look 
a table. 


it up in Anyone who can do 


long division can learn to find square 
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roots in an hour, and it is worth an hour 
of any engineer’s time to learn it, for 
squares and roots enter into many 
neering problems. 


engi- 


If we take the square root of the quan- 
tities upon each side of the equal mark 
the equation will still be satisfied, so we 
can say: 


A 
0.7854 =e 
for the square root of d* = d and the sign 
V over a quantity signifies that its square 
root is to be taken. 
There are other 


ways of signifying 


2 
roots: d*, for example, would signify 
that the 3d or cube root of the 2d power 

e . a 
or square of d was required; d? means 
that the square root of the 3d power or 


cube of d is wanted. This last may be 


; . 1.5 
written d” , for § = 1.5. 


The first power of a quantity is the 

quantity itself; d' is the same as d; then 
0.5 

d* or d 


the square 


means that 
The 
square root of d then may be indicated in 


(for 06 = 4%) 
root of d is wanted. 


any of the following ways: 
— 0.5 
V d, or d}, or d > 
and the square root of 4 + 0.7854 may be 


written: 


A ( A ) ( A y” 
—, or — — , or . 
0.7854 0.7854 0.7854 


The square 
square root of its numerator divided by 
root of its 
that this quantity can also be written: 


VA A! i 
——————, OF —— Pay E of = a 
W 0.7854 0.78542 0.7354 


root 





root of a fraction is the 


the square denominator, so 


The 


(nearly ). 


of 0.7854 is 0.8862 
substituted for 


square 
This can be 
Y 0.7854 and make the formula: 
VA A} a 
d =- , or ———, or ———- 
0.8862 0.8862 0.8862 
The 


divided by 


“reciprocal” of a number is 1 
that 
of 4, for instance, is 0.25; the reciprocal 
of 0.8862 is 

I + 0.8862 = 1.1284. 
You get the same result by multiplying 


number. The reciprocal 


by the reciprocal of a number as you do 
by dividing by the number itself: 60 + 4 
and 60 X 0.25 


== 35, 15, also. 


The formula for the diameter can then 
be written: 
d= 1.1284 YA 
d = 1.1284 A} 
d = 1.1284 A*” 
Knowing these few things you ‘are able 
to turn the well known rule for the area 
of a circle around so as to get two or 
three rules for finding the diameter, which 
will give a certain 
stand a lot of curious-looking formulas 
which are, after all, nothing but symbolic 


area, and to under- 


arithmetic signifying that very common 
and easy arithmetical operations are to 
be performed with the quantities for which 
the letters stand. 
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Power Plant Machinery and Appliances 


Original Descriptions 
No Manufacturers’ 


Cuts 


or 


of Power 
Write-ups 


Devices 


Used 





MUST BE NEW OR 


The Harris-Anderson Purifier 


This apparatus is for the purpose of 
absolutely removing oil, both free and 
in emulsion, from the boiler feed water 
of condensing engines. It is manufactured 
by the Harris Patent Feed Water Filter, 
Limited, 82 Victoria street, Westminster, 
S. W., London, England. 

Owing to the necessity of preventing 
oil in exhaust steam from getting into 
steam boilers, engineers have hesitated to 
employ such water from surface or jet 
condensers for boiler-feed use, having 
found by experience that the oil invari- 
ably contained in such water produces 
disastrous results upon the boilers. As 
a consequence the water is allowed to 
run to waste and pure water, which costs 
inoney, used in its stead, thus causing a 
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FIG, I. THE DISTRIBUTOR 


loss from heat thrown away with the 
condensed water, and the additional cost 
of fresh water to take its place. 

The Harris-Anderson purifier, which, 
it is claimed, completely removes all oil 
from condensed water, is illustrated and 
described herewith. The complete puri- 
fier includes the apparatus which is de- 
signed for automatically supplying the 
reagents in definite quantities, and always 
in proportion to the flow of water, how- 
ever it may vary. Also a mixing device 


for the water and reagent, a treatment . 


vessel itt which the reaction takes place, 
a primary filter for the removal of the 
bulk of the precipitate, and secondary 
filters for completing the clarification. 
The principle of the method employed 
is always supplying to the feed water a 


delinite fraction of its volume of solu- 
tion for definite strength; for instance, 
if 5000 gallons of water per hour were 
passing, 25 gallons per hour of reagents 
would be supplied. Where double the 
amount of water is passing, double the 














FIG. 2. THE SOLUTIONER 


amount of reagents of the same strength is 
furnished, and so on. To do this the 
cold water is first passed through an ap- 
paratus in which it is divided, two small 
fractions being parted off which bear the 
same relation to the total flow of water, 
whatever variations there may be in such 


INTERESTING 


total flow. ‘These small fractions are 1 
led to two solution-making apparatus, 
which are charged with the reagents in 
the solid form, and in any quantity, and 
in which the fractions of water are auto- 
matically converted into solution of any 
desired strength. This makes the supply 
of reagents automatic, and the amount of 
substance added is always in exact pro 
portion to the amount of water passing, 
It is claimed that the only attention re- 
quired is at stated these 
receptacles are to be charged with the 
solid but that the machine it- 
self performs the duty of weighing them 
cut. 

In Fig. 1 is shown the distributor; it 
consists turbine, into 
which the water to be treated is led. As 
it rotates, the nozzles discharge into an 
outside tank, in which the turbine floats, 


times, when 


reagents, 


essentially of a 


FIG. 3. SAMPLE OF CONDENSED WATER 


In effect, the whole of the water is dis- 
tributed uniformly over the trough, which 
in order to divide up the total water in 
the desired proportion, is divided by a 
radial partition so as to form compart- 
ments in the same proportions, provided 
with separate delivery pipes. 

In order to remove the emulsi%ed oil, 
four compartments are usually made in 
the distributor, two of which receive each 
%Z per cent. of the total flow, and 
two larger ones 49% per cent. each. 

The next step is that of making the 
two fractions of ™ per cent. each into 
solutions of the reagent of definite 
strength. This is attained in what is 
called the “solutioner.” The apparatus 
consists of an outer cylindrical casing 4, 
open at the top and closed at the bot- 
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tom. In this are suspended three cther 
cylinders, B, C ahd D, opening*both above 
and below. The cylinders B-and D are 
fixed in position, and C is adjustable verti- 
cally by means of a screw. 

A lip, or scallop, is cut out at one part 
of the edge of cylinders A and B, and that 
on cylinder A discharges into a spout to 
guide the solution to the desired point. 





FIG. 4. THE SAME WATER SHOWING ACTION 
OF REAGENT 


The lip on cylinder C is set at a slightly 
higher level than the lip on cylinder A, 
this difference of level determining the 
strength of the solution. 

The water to be made into solution is 
led by a pipe into the space between 
cylinders B and D, where the substance to 
be dissolved in any quantity is placed in 
a wire-gauze cage in cylinder D, from 
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water must be longer than the column 
of solution, so that as the solution in- 
creases in strength the level of the water 
in the space between C and D rises. When 
the overflowing solution attains a certain 
strength water overflows the lip on cyl- 
inder C, passes down between the space 
between D and C, mixes with the solution 
at the bottom of the outlet space, and pre- 
vents it from getting any stronger. The 
amount of water flowing over this lip au- 
tomatically adjusts itself to keep the solu- 
tion at the constant strength. 

The apparatus is said to deliver the 
solution at any desired strength by adjust- 
ing the movable cylinder C. Raising this 
increases and lowering it diminishes the 
strength. It would seem that the strength 
of the solution thus made is independent 
of the amount of water passing through 
the apparatus, and of the amount of solid 
reagent present, and wholly depends upon 
the setting of the movable cylinder C. 

Next comes the apparatus for mixing 
the water with the reagents. The mixing 
tube consists usually of two tubes, one in- 
side the other, so that the water can pass 
down the center and up the space between 
them. Usually three such pairs of tubes 
are supplied, each half of the water is 
thoroughly mixed with one of the re- 
agent solutions in one such pair; they 
are then mixed together in the third pair 
of two. This insures that the two re- 
agents shall uniformly act upon one an- 
other throughout the whole mass. 

The treatment vessel may be made of 
any shape, but is always provided with 
partitions to direct the flow of water, 





FIG. 5. A 22,000-GALLON PER 


where it drips down into the water. Water 
Dasses down the space between C and D 
and, meeting the strong solution descend- 
ing from the cage at the bottom of the 
apnaratus, is carried with it into the outer 
spice between A and B and over the lip 
to the spout. This outer space then con- 
S a column of solution, which is 
need by the column of water in the 
‘ce between C and D. This column of 


t- 
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HOUR PURIFIER INSTALLATION 


and prevent it from taking a short cut 
from the inlet direct to the outlet. In 
this vessel the two reagents act upon 
one another and on the oil, and before 
leaving this vessel the separation of the 
precipitate is complete and the water 
ready for filtration. 

The primary and secondary filters are 
precisely similar, and consist each of one 
of more units of suitable dimension and 


721 


shape, which are packed in a special man- 
ner with wood wool. The water from 
the tréatment first enters the 
primary filter from below, and then passes 
upward through the mass of the medium. 
In general it is quite clarified by this 
first filtration, but to make perfectly sure 
and to provide against the passage of any 
of the precipitates from the primary filter 
when cleaning is being carried on, the 
water is conveyed to the secondary filter 
and again passed upward through the 
medium precisely as in the first filter. 
Thus, after the water has passed through 


vessel 


the process of filtration, it is said to be 
free from oil and fit to be at once con- 
veyed to the feed tank for use. 

To show just what this purification 
method means, when an air pump dis- 
charges water, whether from a jet or sur- 
face condenser, it will be observed that 
the water is more or less of a milky 
color. If such water is filtered through 
some close fabric, such as felt or filter 
paper, this appearance will be little, if at 
all, affected. This is due to the fact that 
innumerable tiny globules of water are 
suspended throughout the mass of the 
water, which globules pass without dif- 
ficulty through the pores of any filtering 
material that can be practically employed ; 
therefore the water is not purified from 
contained in it. The 
globules contained in the water, though 
quite invisible to the eye, are readily dis- 
tinguished under the microscope. Fig. 3 
gives a representation of the appearance 
of such water under a high-power magni- 
fying glass, and represents a_ perfectly 
fresh sample of condénsed water drawn 
under the microscope, magnified about 
1100 diameters. In Fig. 4 is shown the 
same sample after the addition of the 
reagents used in the device described here- 
with, which shows complete artificial ag- 
gregation, the precipitate in which the 
globules are embedded being transparent 
and not visible under the microscope; the 
magnification being, as before, 1100 diam- 
eters. 


the emulsified oil 


As the actual quantity of oil present in 
this freely divided condition varies greatly 
according to the type of engine in use and 
the nature of load, a very common amount 
found in the water will be from 4 to 5 
grains per gallon, or about Io to 12 ounces 
per 1000 gallons. This makes it perfectly 
clear why so much trouble is experienced 
with boilers which are fed with water 
which is not thoroughly cleansed from 
oil. 

A purifier having a capacity of 22,000 
gallons per hour is shown in Fig. 5. 





Device for Lining Up an Engine 


This device is for use in lining up en- 
gines, and is the invention of Joseph O. 
Gibbins, Box 129, R. F. D. No. 1, Fruit- 
vale, Cal. 

At B, Fig. 1, is shown an end elevation 
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of the centering device, the faceplate be- 
ing removed; C is a section on the line 
A A, the faceplate being in position; D 
and E are elevations of two of the mov- 
able arms employed in the centering de- 
vices, and showing the reverse side from 
that shown at B; F and G are longitudinal 
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When the gear wheel is rotated, all of the 
bars are brought inward to their limiting 
position; by rotating the gear wheel in 
the reverse direction, all of the bars may 
be moved outwardly. 

In the outer end of the nut O of one 
of them is provided a glass plate which 
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FIG. I. PARTS OF GIBBENS LINING DEVICE 


sections on an enlarged scale of the glass 
plates employed in the centering devices. 
Fig. 2 is a longitudinal section through 
an engine and a top view showing the 
apparatus in position ready for use. 

In this device are two centering devices 
identical in form save as regards the 
apertured glass plate employed at the 
center. In Fig. 1 is illustrated one of 
the two centering devices, in which there 
is a casing, made of two oppositely dis- 


has an aperture slightly greater than the 
diameter of the cord used. The nut of 
the other centering device is provided 
with a glass plate with an aperture of the 
same size as the cord to be employed. 
The glass plates are held concentric with 
the opening through the gear wheels. The 
apertures in the plates are materially 
smaller than the apertures through the 
gear wheels, so that the alining cord con- 
tacts solely with the glass. In connec- 





































































































FIG. 2. CORD AND 


posed plates H and J, which supports 
the movable arms K, L and M, and the 
gear wheel N, used for moving the arms 
radially in respect to the casing by en- 
gaging with the inner surfaces of the 
plates, the gear wheel being rotated by a 
nut to which a wrench may be fitted. 
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DEVICE IN POSITION 


tion with the centering device is an ad- 
justable tripod for holding the opposite 
end of the cord, Fig. 2. 

To operate, the piston and one cylinder 
head are removed, and the two centering 
devices inserted within the cylinder, Ane 
at each end. The centering gear on each 
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is then rotated to extetid the arms u 
they engage with the inner surface of ‘jie 
cylinder wall and hold the centering e- 
vices in position. , 

The centering device and the glass p! te 
holding the cord are placed at the end of 
the cylinder farthest from the crank sh. {ft 
and the cord extended through the g!:ss 
plate in the other centering head. The 
opposite end of the cord holding the 
weight is suspended over the end of ihe 
rod shown, and by the vertical and hori- 
zontal adjustment of the rods the cord 
brought to such a position that it exteids 
through the aperture of the glass plate 
at the crank end of the cylinder without 
touching the sides. The crank shaft js 
then adjusted in such position that the 
cord crosses the wristpin half way be- 
tween the ends of the latter, and across 
the center of the crank shaft. With the 
crank shaft supported in this position the 
bearings may be rebabbitted or otherwise 
adjusted properly to support the shaft. 

By providing the centering devices with 
transparent plates, it is possible for a 
person adjusting the tripod or support, to 
glance along the line and through the 
glass plate to ascertain more readily the 
direction in which the end of the rod must 
be adjusted to bring the cord out of con- 
tact with the sides of the aperture. 








The Adams Feed Water Regulator 


In this regulator the flow of water is 
governed by a_ single valve which is 
actuated by a float and lever, and op- 
erated by the fall and rise of the water 
in the boiler. The body is tapped at M 
and N for the regulation water-gage cocks, 
water gage and glass, and contains the 
float, lever, fulcrum, and high- and low- 
water alarms. It is made of cast iron and 
tested at 300 pounds hydrostatic pressure. 
In the top of the float chamber is a 
whistle O, for sounding the high- and 
low-water alarms, the whistle being op- 
erated by the float A coming in contact 
with the lever H, attached to the whistle 
valve J. 

The float A has a plate attached to its 
under side to prevent it from jumping 
under the action of the pumps. The valve 
housing is of heavy cast iron attached to 
the main casing by a flanged connection. 
The balanced valve B, which controls the 
supply, is made of bronze metal, as are 
also the bushings or seats C, whieh are 
screwed into the valve housing. 

A threaded stem D, through the bal- 
anced valve B, is attached to the 
lever in the main casing by the adjusting 
nut E, the lever being operated by the 
raising or lowering of the float A, as the 
water level in the boiler changes. 

This opens and closes the balanced 
valve B, and the float, being in open con- 
tact with the water in the boiler, is 50 
sensitive to a change in the water level 
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it opens wide and closes tight with less 
than an inch of change in the water line 
of the boiler, thus insuring a constant 

flow of water to the boiler depending 

upon the amount of evaporation taking 

place, instead of admitting it in large 

quantities for a short period and then 

remaining closed until the level has fallen 

sufficiently to open the valve wide again 

as most regulators do. 

The stem D, passing through the bal- 
anced valve B to the lever, also extends 
through the valve housing to the outside. 
To the stem D is attached a wheel or 
handle F, with which to change the posi- 
tion of the float A, by shortening or length- 
ening the distance between the balanced 
valve and the lever to which the float is 
attached, by shifting the position of the 
adjusting nut E£, thus changing the hight 
of the water line in the boiler. 

The valve stem D- is attached to the 
stem on the wheel F by a slotted groove 
and pin connection. This permits free 
play of the balanced valve when operated 
through the float connection, yet permits 
the valve to. be opened and closed from 
the outside if the lock lever G is raised, 
by pushing in the handle F, so that the 
end of the slot or groove comes in con- 
tact with pin P in the valve stem proper. 
The regulator is attached to the boiler 
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Haines Automatic Vacuum 
Controller 


When the exhaust steam from an en- 
gine is used for heating purposes a back 
pressure is exerted on the piston, at each 
stroke, of from 1% 


pounds upward, de- 
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thus reducing the back pressure on the 
engine and making the engine more efh- 
cient, while the same result as to heating 
is obtained in the system. In order to 
and economical 


each 


obtain successful opera- 


tions of a vacuum coil or 
radiator should be equipped with some de- 


which the supply is 


system 


vice by means of 











OUTLET 








HAINES AUTOMATIC 





























ADAMS FEEDWATER REGULATOR 


wall by the bracket J and the hight is 
screws K. 
Steam and water connections to the boil- 


adjusted by the adjusting 


r are made through the tappings L. 


This regulator is made by the Adams- 
street, 


‘arnham Company, 417 Sixth 


south, Minneapolis, Minn. 


pending upon the system in use. 


more friction in the heating 


engine and consequent loss in 


fectiveness. 
heating system, the 


steam will 


through the heating pipe into the vacuum, 


The 
pipe, the 
greater, the back pressure will be on the 
mean ef- 
If a vacuum is created on the 
flow 


VACUUM CONTROLLER 


automatically cut off as soon as the radi- 
ator is filled, opening again as water of 
condensation collects and drawing in 
fresh steam as required, without waste. 
Such a believed to have been 
found in the automatic vacuum 
controller, the valve of which is controlled 


device is 
Haines 


by a tube spring strong enough to over- 
come any ordinary resistance and prac- 
tically instantaneous in its action. The 
construction permits the use of a valve 
of large capacity, which insures rapid cir- 
culation and reduces the opportunity for 
clogging to a minimum. 

The 
troller will be understood by reference to 
There 


construction of the Haines con- 
the accompanying interior view. 
is but one movable part, which consists of 
a crescent-shaped spring-tempered steel 
tube A, fluid 
hermetically sealed, a change in tempera 
ture of one degree making the tube open 


which contains a and is 


or close the valve, the amount of con- 
densation governing the distance the tube 
moves the valve from the seat. The valve 
seat B is with a 
drawn piece driven into the case of the 
trap. The valve head C is 
screwed on a brass stem and attached so 
that the movement of the tube will 
erate it. The brass-spiral spring D has 
nothing to do with the working of the 
controller, beyond keeping the ends of the 
tube against the adjusting screw E which 
A cap F covers the ad- 
justing screw FE, as shown. Between the 
lid and case is a gasket G, to make a 


constructed tapered 


of bronze, 


op- 


acts as a pivot. 


tight joint. 
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It is claiméd for this device that there 
is economy in the steam used, economy in 
the engine because the back pressure on 
the engine or pump is reduced to prac- 
tically zero, and that no air or water re- 
mains in the radiator, hence more heat- 
ing surface is available. There are no 
air valves to look after, and each radiator 
can be easily regulated and adjusted to 
changing weather conditions. This vac- 
uum control is manufactured by the Wil- 
liam S. Haines Company, 136 and 138 
South Fourth street, Philadelphia, Penn. 





Society Notes 


Charles Buxton Gowing, Managing 
Editor of the Engineering Magazine de- 
livered a lecture, entitled “Industrial En- 
gineering, Its Province, Limitations and 
Ideals,” before the student section of the 
American Society of Mechanical Engi- 
neers in the chapel of the Brooklyn, N. Y., 
Polytechnic Institute on Saturday evening, 
October 16. The lecturer dwelt largely upon 
the ethical phases of the subject and treated 
it in a highly interesting way. At the 
close a lively discussion took place, after 
which the members and guests adjourned 
to the president’s room, where an ap- 
petizing lunch was served. 

The meeting rooms of Stevenson As- 
sociation, No. 44, N. A. S. E., on Broad- 
way, New York, were filled with mem- 
bers and friends on Saturday evening, 
October 16. The occasion was the wel- 
coming home of one of its most active 
and earnest member, J. Douglas Taylor, 
who had been elected, at the convention 
recently held in Columbus, Ohio, to the 
office of secretary-treasurer of the Life 
and Accident Department, connected with 
the organization. Mr. Taylor was pre- 
sented a very handsome floral design, 
the shape of a horseshoe, the center of 
which was occupied by a portrait of him- 
self. Interesting and appropriate speeches 
were made by National President Wil- 
liam J. Reynolds and Past National Presi- 
dent Herbert E. Stone. The “Bunch” 
entertained enjoyably. Refreshments were 
served at intervals. 

Hoboken Association, No. 5, N. A. S. 
E., of Hoboken, N. J., tendered a re- 
ception to National President William J. 
Reynolds, on Wednesday evening, Octo- 
13. Mr. Reynolds is an old and 
highly esteemed member of No. 5. The 


ber 


occasion was largely attended, delegations 
being present from all of the nearby as- 
short business 


sociations. After a 


ses: 
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sion, an adjournment was made to the 
dining hall, where about one hundred and 
fifty found places at the tables. When 
the coffee was reached, A. B. Snook, the 
chairman, introduced Herbert Stone, who 
made an interesting address, and proved 
an excellent toastmaster. All of the 
speakers expressed the conviction that 
Mr. Reynold’s term of office would be 
most successful. Those who made ad- 
dresses were: Joseph F. Carney, William 
Cronley, R. O. Smith, J. Douglas Taylor, 
William T. Wheeler, James F. Coe, John 
J. Reddy, L. D. Everson, John J. Calla- 
han and Judge McGovern. 

The Dearborn Drug and Chemical 
Works furnished a band of music, which 
enlivened the evening. Before the com- 
pany departed, Mr. Reynolds thanked his 
many friends in a feeling manner. 





Business Items 


The New 
Goetze-Gasket 


York office of the American 
and Packing Company has re- 
moved to New Brunswick, N. J., where they 
will build a factory for the manufacture of 
their gaskets and metallic packings. 

The Bigelow Company, New Haven, Conn., 
reports recent boiler sales as follows: Nasha- 
wena Mills Corporation, New Bedford, Mass., 
6800 horsepower of Manning boilers; Whit- 
man Mills, New Bedford, Mass., 900 horse- 
power of Manning boilers; Arlington Mills, 
Lawrence, Mass., 4000 horsepower of Man- 
ning boilers, the boilers comprising this order 
being of 500 horsepower capacity each, an 
exceptional capacity for a boiler of this type; 


Erwin Cotton Mills, West Durham, N. C., 
1600 horsepower of Manning boilers; Aetna 
Construction Company, New Haven, Conn., 


for the new plant of the Shore Line Electric 
Railway Company, at Saybrook; Conn., 1875 
horsepower of the Bigelow-Hornsby water- 
tube boiler ; the Connecticut Company, for its 
new plant to be erected at Waterbury, Conn., 
2000 horsepower of the Bigelow-Hornsby 
water-tube boiler (second order). 





Help Wanted 


Advertisements under this 
serted for 25 cents per line, 
make a@ line. 


AN ENGINEER 
power gas plant 
POWER. 

WANTED—Good mechanical designers and 
detail draftsmen for machinery manufacturer 
located in Wisconsin. Box 98, POWER. 

WANTED—Thoroughly competent 
specialty salesman; one that can sell high- 
grade goods. Address “M. M. Co.,”” POWER. 

AN ENGINEER in each town to sell the 
best rocking grate for steam boilers. Write 
Martin Grate Co., 281 Dearborn St., Chicago. 

AGENTS WANTED to sell Burgmann cele- 
brated engine packings in territories not yet 
covered. See our advertisement on page 85. 

WANTED—Man to invest $1500 in elec- 
tric-light plant and take management; town 


of 2000; Middle West; new plant. Box 58, 
POWER. 


head are in- 
About six words 
’ 


to 
near 


200-horse- 
Box 53, 


operate a 
New York. 


steam 








October 26, 1900. 





WANTED—First-class draftsman 
sistant in drafting department; 
oughly en with engine and boiler wor! 
Address P. Box 512, Erie, Penn. 

eAneue Night engineer to take char: 
of boilers, engines, ice machines, pumps, et: 
with proper assistance; give reference, sala) 
wanted and notice required. Box 55, Powr 

WANTED—First-class draftsman and est 
mator for high-class steam power and heat 
ing work. Address, giving full particular 
references and salary wanted, Box 826, Cha 
lotte, N. C. 

WANTED—Young 
salesman; only 


as a 
must be thoi 





man as steam engi: 
replies giving full details 
past experience, training and remuneratio 
will receive consideration; all replies conti 
dential. Box 43, Power. 

CHIEF ENGINEER WANTED—For wat 
power and steam plant located in the country 
within two hours of Washington, D. C., cap 
able man with executive ability wanted: only 
first-class men need apply. stating in fuil, ex 
perience and salary; seven-room house near 
power house can be had, or board can be ob 
tained nearby. D. M. S. Box 52, Power. 


Situations Wanted 


under this 
5 cents per line. 


Advertisements 
serted for 2 
make a tine. 


MILLWRIGHT, 


head are in- 
About six words 


twenty years’ experience, 
wants positicn. Box 60, Powmr. 
ENGINEER: young man, 26, three years’ 


experience with boilers, engines and dy namos 
would like position as night engineer in smal] 
plant; Iowa or North preferred; have own 
tools and do my own repairing. Address Box 
56, POWER. 

PRACTICAL ENGINEER, age 26, all-round 
mechanic, desires permanent position with 
good firm anywhere that needs a man for re- 
sults; steam, electric, hydraulic or ice ma- 
chinery ; New York license and best. refer- 
ences. Box 57, POWER. 

CHIEF ENGINEER 
censed in Massachusetts; experienced in elec- 
tricity, refrigeration and large compound con- 
densing engines: graduate of State steam en- 


wants position: li- 


gineering school: age 29 years: married, at 
present employed. Box 59, PowErR. 
Miscellaneous 
Advertisements under this head are in- 


serted for 25 cents per line. 
make a ane. 

PATENTS secured. C. L. Varker, rt 
of Patents, | McGill Bldg., Washington, D. 

ANY FIRM or engineer in charge of a 
steam plant that is troubled with scale in the 
boilers can get absolutely free, the best indi- 
eator and reducing wheel made, with velvet- 
lined mahogany case. For particulars, ad 
dress Great Lakes Chemical Works, Manito- 
woe, Wis. 

AUTOMOBILE auxiliaries pay 
fits; we have something every 
have; liberal commission: any serious-minded 
energetic man who would look after our in- 
terests can add considerable to his income. Hy- 


About six words 


large pro- 
owner should 


draulic Oil Storage Company, 602 Penobscot 
Bldg., Detroit, Michigan. 
For Sale 
Advertisements under this head are in- 


serted for 25 cents per line. 
make a line. ; 

FOR SALE—S$60.00 for International Cor- 
respondence School electric lighting and rail- 
way course; one-half finished. Box 54, Power. 

FOR SALE—20x48 Wheelock engine and 
two 72”x18’ high pressure tubular boilers in 
good condition cheap. Address “Engineer.” 


About six words 


Box 2, Station A, Cincinnati, Ohio. 

FOR SALE—500-horsepower tandem com- 
pound Fleming single valve, automatic; also 
two small engines, cheap for cash. Scott 
Manufacturing Co., 1801 Third National Bank 
Bldg., St. Louis, Mo. 


FOR SALE—250-horsepower Lane & Bod 
ley Corliss engine. 18x42 cylinder; engine too 
small for our work and will be replaced soon 
with one of greater power. Wm. A. Coombs 
Milling Co., Coldwater, Mich. 











Alphabetical Index to Advertisers 








PAGE PAGE AGE PAGE 
American Steam Gauge and Meee BIS. CG. .o.si ccc 9% ye te Fw Pn eta al el one a pane Packing and Supply - 
y 97 merican District Steam Co..100] Co. ..........ssseseeeees 91 
Valve Mfg. Co............ 78 | American Radiator Co....... " American Engine Co......... 112 Alber ger commanase _ ee 105 
Anchor Packing Co....,..... 838 | American. School of Corres- American Goetze-Gasket and matan Oe Mite. Boo... én occas 110 
Anderwmen Co., V. Dz. o......- 8 ES eo a} Packing Co.w....... eo .. 83 Co...111 





American & British Mfg. 














L- 


ne aw SS 


o_ 





November 2, 1909. 


POWER AND THE ENGINEER. 


NI 
to 
wn 


upernatural Visitation of James Watt 


Watt, Fulton, Stephenson and a Departed Engineer View the Hudson- 
Fulton Naval Parade, Listen to Stephenson and Awake the Author 





BY 


The visits of James Watt continued 
during the early fall; Fulton’s also be- 
came more numerous, and as the date 
of the Hudson-Fulton celebration drew 
near his visits became almost nightly, his 
uppermost thoughts being of the great 
advancement that had been made in steam 
navigation since his day, 100 years before. 

On the day of the so-called naval 
parade from New York to Albany, I de- 
cided to view the sights from a dock on 


the river front, and as I stood, I felt thes 


presence of those from the other world 
and, turning, found that my friends of 
the previous visit, with the exception of 


WARREN O. 


















the anarchist, were standing by my side. 
A newcomer proved to be a departed 
steam engineer, who in a_ misguided 
moment put additional weight on the 
lever of a ball-and-lever safety valve be- 
longing to a second-hand boiler over 
twenty-five years of age. The boiler ex- 
ploded, he said, although it had always 
been a mystery to him as to what was the 
real cause, and seeing that additional in- 
formation would be of no value to him, 
his earthly usefulness being past, I re- 
frained from enlightening him. 

Naturally, the conversation was mostly 
carried on by Fulton, seeing the day was 
being celebrated in his honor, and while 
we listened to his reminiscences and 
watched the changing panorama on the 
river, I felt that I could forgive him, to 
a considerable extent, as he turned to 
Stephenson and said: 

“It will be a cold day, ‘Steve,’ when 
people make such a fuss over your in- 
vention—the locomotive. Why, discover- 
ing the North Pole cannot be compared 
with it; no use talking, I’ve got you 
steaming.” 

\s there was plenty of room on the 





wharf, we sat down, and after Fulton 
tired of talking, at the suggestion of 
Watt, Stephenson told us something of 
his early struggles and achievements. 

“T was born a ‘bloomin’ Englishman,’ ” 
he began, while we all puffed our cigars 
in an after-dinner manner; “and Wylam, 
near Newcastle, was the town. The event 
occurred June 9, 178i, and there isn’t any 
high-class blue blood flowing in my veins 
(and the spirits all grinned), seeing my 
father fired a colliery boiler. We were 
mighty poor, and when I got big enough 
I got a job driving a horse at the col- 
liery gin, and later on was put picking 
slate from the coal, a regular breaker 
boy, so to speak. 

“At the age of fourteen I had got to 
the dignified position of fireman at the 
Dewley colliery, and amused myself, when 
there was nothing else to do, by making 
clay models of steam engines. I can tell 
you the hours were long and the work 
was hard. You see, dad needed the money, 


HE SAT DOWN ON THE WHARF AND WATCHED 


THE CHANGING PANORAMA ON 
THE RIVER 


and in order not to get discharged I 
used to hide when the owner came around, 
for fear he would say I was too small 
to work. 

“T did a lot of thinking those days and 
made up my mind that the thing for a 
fellow to do was to get some kind of 
an education, and so I began to study and 
dig out a little here and a little there, 
until at the age of eighteen I could read 
and write, thanks to the night schools. 
When I was at my first job—firing—I 
got one shilling a day, and our family of 
eight was living in a one-room shack.” 

“Talk about multimillionaires and the 
lower east side of New York,” observed 
Watt, with a grin; “why, you had a 
patent on both.” 

“Tt was no joke then,” replied Stephen- 


ROGERS 


son, as he bit off the chewed end of his 
cigar and spat it in the river. ‘However, 
if I had had everything I desired I 
should have never made the effort to get 
on that I did. 
machinery was unknown, and my work, 
at the age of seventeen, was to regulate 
the pump to suit the varying condi- 
tions of steam and water. It was while 
on this job that I learned how to take 
my engine and pump apart and put them 
together again.” 


In those days automatic 


“A regular monkey-wrench fiend,” ob- 
served Fulton with a sneer. “I am told 
that there are engineers today who are 
everlastingly tinkering with their engines. 
I don’t mind saying that I am surprised 
to hear you admit that you belong to 
that class of workmen.” 


“That is all right,” replied Stephenson, 
“you are having your day now.  To- 
morrow someone will lick Johnson or 
swim across the English channel, and you 
will be forgotten, but at the same time 
thousands of miles of railroad will be in 
operation and almost countless cars and 
engines running over them.” 

“Never mind, ‘Steve,’” said Watt, in 
a soothing tone, as he saw that Stephen- 
son was getting nettled; “go on with 
your story.” 

“Well, at the age of twenty I was made 
a brakeman and, having a night job, I 
studied and mended shoes of the other 
workmen. Two years later I was made 
a full-fledged engineer, and then I got 
married.” 


“T don’t see how you could afford to do 
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that,’ remarked the engineer, “I 
could.” 

“Well, I did,” replied Stephenson, ‘‘see- 
ing I was getting $500 a year. Things 
went on about the same for four years, 
when my wife died. A little later I with 
two others made a contract to work the 
engine of what was known as the Killing- 
worth pit, and owing to the fact that I 
put an old that 
wouldn’t do into order and 
made it get down to business, I was ap- 
pointed chief engineer of the colliery.” 


never 


Newcomen engine, 


its work, 


“Let’s see, you got into a controversy 
about something about that time, if I 
recollect correctly, with a fellow named 
Humphery Davy, didn’t you?” questioned 
the engineer. 

“You bet,” replied Stephenson. “It was 
about a mine safety lamp and we jawed 
several years over the thing. I got a 
present of $5000 and an address out of 
it. .| don’t know what become of either. 

“LT supposed I was one of the first suc- 
cessfully to use a traveling engine, seeing 
I had one 1814 for the 
purpose of hauling tramcars between the 
colliery and the shipping point, nine miles 
distant. 


operating in 


As the thing was a success, [ 
turned my attention to improving my first 
locomotive, and got out a patent in 1815 
for my improved machine.” 

“T tell you, exclaimed Watt 
with enthusiasm, “they can’t get ahead of 
us old fellows no way you look at it.” 

“T should say not,” chimed in Fulton. 
“Why, I read the other day in a New 
York newspaper that the chief officers 
of the great Cunard steamships only get 
$100 per month, *or a little more than 
twice what Stephenson got as an engi- 
neer in his day. 


fellows,” 


Why, my men on the 
old ‘Clermont’ got almost as much.” 

“In 1819,” continued Stephenson, “I 
built another tram road, for another mine, 
and used five locomotives, each capable 
of hauling sixty-four tons at a rate of 
four miles an hour. But it was in 1825 
that my first railroad was put into opera- 
tion, which carried passengers and freight. 
The first train was made up of six cars 
of coal and flour, a 
the directors and 21 
sengers. 


passenger car for 
for the pas- 


We made a speed of six miles 


cars 
an hour.” 

“A regular Twentieth Century Limited,” 
joked Fulton, his eyes lingering on the 
outline of the “Clermont” as it glided past 
our viewing point. 

“Well, we made a great income from 
the passenger traffic, which is something 
the railroads don’t do now—so thev say. 
Be as it may, this was the turning point 
in railroad construction, and IT was made 
engineer of a line running between Man- 
chester and Liverpool.” 

“IT wonder if he juggled the railroad 
stock for personal profit,” whispered the 
engineer to Fulton, who was busy watch- 
ing the great naval. parade. 

“T struck a snag at that time, for in 
my judgment it was safe to run a train 





at a rate of 12 miles an hour with a loco- 
motive, but a lot of the old fossils wanted 
to stick to the old methods of having a 
fixed engine distributed along the line and 
draw the cars by means of a cable. In 
the end I won out; and the directors of- 
fered a competition prize for $2500, the 
conditions being that a mean speed of ten 
miles an hour was to be made, with a 
steam pressure not to exceed fifty pounds 
per square inch. The trial took place 
October 1, 1829. We had a h—” 

“Be careful, ‘Steve,’ exclaimed Watt, 
“remember there are ladies present.” 
“As I was saying,” went on Stephenson, 
as if no interruption had occurred, “we 
had a hard time building that railroad. 
It was twenty-nine miles long, of which 
there were miles of bog, miles of tunnel 
and a two-mile cut, eighty feet deep in 
Not only 
sixty-three 


places, cut out of solid rock. 
that, but had to build 
bridges and a viaduct seventy feet high. 
So you see we had just as difficult condi- 


we 


tions to overcome in those days in rail- 
roading as they do today, and we did 
not have the facilities for doing the work.” 

“Well, how did the speed competition 
pan out?” inquired Fulton, removing his 
gaze from the “Clermont” long enough to 
strike a match. 

“Just as | 
the ‘Rocket,’ 
fact, it was the only engine ready for the 
trial and twelve miles in fifty-three min- 
utes was made, which is as good as the 


expected. My locomotive, 


won out, of course. In 


Erie railroad does now. 

“From that time on until I was sixty 
years of identified with 
roading, when I gradually withdrew and 
passed the work over to my son Robert. 


age I was rail- 


“T passed in my checks August 12, 1848, 
at the age of 67 years, but I have had a 
lot of satisfaction in seeing the advance- 
ment that 
practice since I first 


has been made in locomotive 
got into the game. 
“Fulton sits here and watches a replica 
of his first steaming up the 
Hudson river, while | but to Iqok 
across the banks at the great New York 


Central to see the great development of 


steamboat 
have 


should 
have some bearing on my achievement, 


my locomotive. This celebration 
as well as upon his, seeing it was but 
five years later, or ninety-five years ago, 
have an 
idea that the Twentieth Century Limited 
will hold her own against anything that 
has developed Fulton’s 


that I built my first engine. I 


from efforts™in 
steamboating.” 

As Stephenson said this he arose and 
tossing his half-burnt cigar into the water, 
where it went out with a splutter, walked 
away, followed by his ghostly companions. 

I remained where I sat, thinking of all 
I had experienced in these visitations from 
the spirit world. 
to dwell the 


As I allowed my mind 
of it all a 
chill seemed to creep up my spine. A 
thousand ghostly devils danced around 
me, who took delight in jabbing me with 
pitchforks, 


on strangeness 


red-hot spears and_ pointed 
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while one larger than the rest grabbed m 
by the throat with a grip that tightene 
tighter and tighter, until my _breat 
failed me, while his companions, with fi 
spurting from their mouths, eyes an 
nostrils, kept up their jabs with red-ho: 
instruments. 

Consciousness was fast leaving me, and 
making one final effort to free myseli 
from my tormentors I seized my captor’s 
cold, bony hand, and with the strength 
of a despairing, dying man tore the cold, 
clammy, clinging hands from my throa 
There was a ripping, tearing sound, the 
air filled with departing 
demons, which echoed and reéchoed in the 
stillness of the night. When I fully came 
to myself I found that the bed clothes 
had been torn to 


was cries of 


shreds, my wife was 
looking at me with wide-eyed astonish- 
ment and the moon was looking on the 
glistening frost on the window pane. The 
choking sensation I had experienced was 
due to the bed sheet becoming twisted 
,tround my throat. The tortures of the 
ghostly devils, with their spears, the ef- 
fect of the frost and disarranged bed 
clothes, and my experiences with James 
Watt and his companions were nothing 
but a dream. 


The Mercury Rectifier 


By Norman G. MEADE 


When first introduced the mercury 
rectifier was used principally for charging 
electric-automobile storage batteries where 
alternating current only was available. 
It is now used for many other operations, 
such as charging storage batteries for all 
uses, including ignition batteries for in- 
ternal-combustion engines; operating arc 
lamps, searchlights and similar apparatus; 
supplying small direct-current motors, 
railway and signal systems, etc.; electro- 
plating, and in fact almost innumerable 
kinds of service. 

The mercury rectifier consists essential- 
ly of a glass bulb, in which the mercury 
vapor is which contains 
several electrodes ; an autotransformer for 
regulating the voltage of the alternating 
current, suitable switching devices. 
The regulation of the voltage at the al- 
ternating-current side of the rectifier does 
away with the of resistance in the 
direct-current side; hence the high effi- 
ciency. 

The shown diagram- 
matically in Fig. 1 consists of one or more 


established and 


and 


use 


autotransformer 


coils of insulated copper wire, depending 
en the number of phases of the supply 
current, wound upon laminated iron cores: 
the terminals are connected to the alter- 
nating-current supply circuit. A number 
of taps are taken out from the coil and 
are led to a multipoint switch, C and D. 
The line wires are connected to copper 


plates A and B. The taps are connected 
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the metal contact buttons 7, 2, 3, 4. 

hen the switch is in the position shown, 
the blades C and D are in contact with 
the buttons 7 and z and the rectifier receives 
the full line voltage. When the switch 
is turned’to contact with the buttons 4 and 
4 the rectifier receives the minimum volt- 
age owing to the drop in potential in the 
autotransformer winding. Intermediate 
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FIG. 2, THREE-PHASE RECTIFIER 

taps give voltages proportional to their 
distances from the central point of the 
winding, 

\ll types of mercury rectifier have one 
Nevative electrode connected through the 
receiving apparatus to fhe neutral point 

he supply system, and in addition 


to as many positive electrodes as 
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there are main leads in the supply circuit ; 
the active circuit is from the negative 
electrode continuously to first one and 
then the other of the electrodes, according 
to which, at each instant, is of positive 
potential toward the negative electrode. 
Thus the conducting path is automatically 
shifted from one of the positive electrodes 
to the other with the cyclic variation in 
the electromotive force. 

In a three-phase rectifier, a diagram 
of which is shown in Fig. 2, there are 
three main or positive electrodes, and it 
is evident that apparatus is 
started it will operate continuously be- 
cause at no instant can there fail to be 
an electromotive force in the right direc- 


once the 
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tion upon at least one of the main elec- 
trodes. The converter is usually started 
by means of an auxiliary electrode be- 
tween which and the negative electrode 
there is formed a mercury-vapor path 
when the glass bulb is properly tilted, 
either by hand or automatically by means 
of an electromagnet. 


In the single-phase mercury rectifier, a 
diagram of which is given in Fig. 3, 
there are two main electrodes connected 
to the two supply leads and one “negative” 
electrode connected through a storage bat- 
tery to the neutral point of the autotrans- 
former. In order to prevent the current 
from being interrupted at the end of the 
first half cycle before the current from 
the opposite positive could be established, 
a reactance (frequently referred to as the 
sustaining coil) is connected in the nega- 
tive lead, or at any point in the delivery 
circuit, the result of which is to delay the 
decreasing current from one main elec- 
trode until the increasing current in the 
other is sufficient to maintain the flow 
through the mercury vapor. 

Rectifiers are designed primarily to op- 
erate on 60-cycle current, but they can 
also be designed to operate on any com- 
mercial frequency between 25 cycles and 
133 cycles. The average power factor of 
a rectifier operated under proper condi- 
tions is approximately 90 per cent. 

A striking characteristic of the mercury 
rectifier of either single- 
phase type is found in the fact that the 
power lost in the converter itself is di- 


polyphase or 

















FriG. 5. A 30-AMPERE GENERAL ELECTRIC MER- 


CURY RECTIFIER TUBE 


rectly proportional to the current and not 
to the square of the current; the reason 


for this is that the converter maintains 


a constant voltage drop of about 15 volts 
across its terminals, regardless of the 
current. The efficiency would remain 
constant at all loads if it were not for 
the heat losses in the autotransformer, 





728 


the sustaining coil, the regulator and other 
incidental apparatus. The voltage regula- 
tion is excellent at all loads. Since the 
voltage drop is constant, it is evident 
that the higher the operating voltage the 
higher will be the efficiency of the ap- 
paratus. 

A complete mercury rectifier outfit for 
charging storage batteries has an efficiency 
of about 80 per cent. when the battery 
electromotive force is about 115 volts. 
It is worthy of note that, when a rectifier 
is used for supplying energy to- storage 
batteries it is impossible for the batteries 
to discharge back through the converter, 
because the positive electrodes cannot be- 
come negative, on account of the presence 
of the initial negative electrode resistance. 
When the alternating voltage decreases 
below a certain value or fails entirely, 
the rectifier ceases to operate, but if an 
automatic tilting device is used it starts 
again automatically when the voltage re- 
turns to its normal value. 

Fig. 4 illustrates the General Electric 
Company’s form of single-phase rectifier. 
There are two graphite main electrodes 
A,A, one negative mercury electrode B, 














WESTINGHOUSE “TYPE A” MERCURY 
RECTIFIER 


FIG. 6. 


and a starting electrode C. The main elec- 
trodes are connected to the alternating- 
current supply circuit through a _ trans- 
former and also through reactances FE and 
F to one side of the load. The negative 
electrode is connected directly to the other 
side of the load.. As the current alter- 
nates, first one and then the other main 
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electrode becomes positive, and there is 
a pulsating flow of current toward the 
negative electrode and thence through the 
load and back to the opposite side of the 














WESTINGHOUSE “TYPE E” MERCURY 
RECTIFIER 


FIG. 8. 


supply through one of the reactances. At 
each reversal the reactances discharge, 
thus maintaining the arc until the voltage 
reaches the value required to maintain 


November 2, 19009. 


types of mercury-rectifier auxiliary ap 
paratus for various conditions of service 
Two of these are illustrated in Figs. 6 t 
9. The Westinghouse “Type A” mercury 
rectifier is shown in Fig. 6 and Fig. 7 
is the diagram of connections. The lead: 
marked A and C in Fig. 7 are connectec 
to a 60-cycle alternating-current circui 
through a double-pole switch and fuses 
The leads marked D— and C+ are con 
nected to the load, taking account of th« 
proper polarity. 

The dials are set as indicated by : 
table of adjustments sent out with the 
apparatus; the left-hand regulator gives 
“coarse” adjustments and the right-hand 
one gives finer gradations. After the load 
is connected, the alternating-current main 
switch is closed. To start the rectifier, the 
small knob between the dials is turned to 
the right to unlatch the starting circuit. 
If left in circuit the rectifier will continue 
to charge the battery with gradually de- 
creasing current until the proper voltage 
is reached, when the bulb will “drop out.” 
If operation is interrupted before comple 
tion of the charge, the bulb will be re 
started by the relay controlling the start 
ing device. 


the current against the counter-electro- primary switch should not be kept closed 
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FIG. 7. DIAGRAM OF WESTINGHOUSE 
motive force of the load, and also reduc- 
ing the fluctuations in the direct current. 
This arrangement produces a practically 


‘continuous current with very small loss 


in transformation. Fig. 5 shows a recti- 
fier bulb of this type. 

The Westinghous Electric and Manu- 
facturing Company has put out several 


torage Batteries 
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Power, N.Y. 


“TYPE A” RECTIFIER CONNECTIONS 


while the direct-current load is not con 
nected up. 


Fig. 8 shows a Westinghouse “Type E” 
rectifier control board and Fig. 9 is the 


diagram of connections for this type. Th: 
clips marked A and C are connected d 
rectly to the alternating-current supp! 
circuit and the clips marked + and 
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: connected to the corresponding 
terminals of the battery. The double- 
pole double-throw switch at the top of 
tle panel, when thrown to the left, gives 
a low voltage, and in the right-hand posi- 
tion a higher voltage. 

To start the rectifier the spring starting 
switch is held over to the left after the 
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FIG. 9. REAR VIEW OF “TYPE E” CONNECTIONS 


switch and dial are adjusted to the proper 
positions for the number of cells in cir- 
cuit, and the tilting knob is turned to the 
right as far as it will go and then re- 
leased. After the bulb starts, the start- 
ing switch is released. To stop the op- 
eration of the rectifier the double-pole 
switch at the top of the panel is opened. 





An Engineers’ Daily Report 


By R. O. RicHarDs 





Fig. 1 shows a daily report blank for a 
certain mill. Glance over it and see the 
amount of really useful knowledge it will 
tell one about his plant, when properly 
filled out. “Nothing unusual,” you say, 
“when a plant is equipped with apparatus 
that will show these results.” But this 
engineer did not have the manufactured 
articles—he had neither scales to weigh 
his coal and ashes, nor meter to measure 
the water evaporated; but he had the will, 
and he soon found the way. Believing 
that his methods will be of interest, a 
short description of his scales, meter, 
draft gage, ete, follows: For the 
sake of simplicity, let us follow in his 
steps. Taking them as they appear 
in the report, the first “difficulty” to be 
confronted was the temperature of the 
feed water. This, probably, suggests drill- 
ing the feed pipe and placing the thermom- 
¢ter in oil or quicksilver. An easier way 
tie the thermometer to the feed 
pipe so that the bowl touches the bare 
iron or brass, and then plaster it with as- 
tos, as shown in Fig. 2. One thermom- 
ctcr on the feed pipe near to where it en- 

ts the boiler and another on the pump 

of the heater will give the initial and 
| temperatures of the feed water. The 
er should be taken every time the 


is to 


} 


POWER AND THE ENGINEER. 


boiler is fired, and the result noted on a 
slate hung within easy reach. Two min- 
utes’ calculation at the end of the run 
will give the average for the day, which 
is noted down on the report. By allow- 
ing 0.9 per cent., or roughly I per cent., 
for each 10 degrees the water is heated, 
the net saving by the feed-water heater 
may be determined, and the loss by run- 
ning the pump in slip-shod fashion may 
be noted. 

Next in order is the weighing of the 
coal and ashes. Everyone concedes the im- 
portance of weighing the coal, but it 
is noteworthy how few weigh the ashes. 
Much has been written on buying coal on 
the B.t.u. basis, but correctly to determine 
this, needs an expert, while every engi- 
neer can determine its value on the ash 
basis, and here in the East at least, poor 
coal and lots of ashes almost always go 
together. 
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be placed at such a distance for the ful- 
crum that the finger C will stand at zero. 
It will be noticed that there are two 
balance levers, D and E. The latter is 
pivoted at F and connects at the other 
end with the light spring G, which in this 
case taken from an old _ butcher’s 
spring scales. A fine, well stretched and 
dampproof line connects the dial pointer 
C to the spring bock H. This, to be 
correct, must rise and fall in a straight 
line. A box lies alongside the 
into or out of which the fireman throws 
or extracts enough coal to set the finger C 
at the coal mark. In a like manner, though 
probably not quite so correctly, the ashes 
are weighed. The weight of the water 
to wet them is extracted from the re- 
sult. To keep the scales steady while 
wheeling on or off it, four small ec- 
centrics L are placed under the platform, 
and connected to lever K in such a man- 


was 


scales, 


Mills. 
ENGINEER'S DAILY REPORT. Mn coke awe r eee 8. 
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Total used Wet... For heating eee rere 
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Fig. 3 shows the scales as made by the 
engineer. The 2-inch pipe X is filled 
with water. ‘Then a diaphragm is placed 
between the pipe flanges at A and B. The 
wheelbarrow platform rests on one of 
these and the lever and weights on the 
other. The weights balance the platform 
and the empty wheelbarrow, and should 


ner that when K stands upright all weight 
is taken off diaphragm A. 

Application should now be made for 
a water meter. If it is tabooed, and you 
are still anxious to go ahead, then pro- 
ceed to make one similar to that shown in 
Fig. 4. At A is an old angle check valve 
(any globe valve can be turned into a 
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check that will answer the purpose), to 
the disk of which is attached the small 
rod B, which in turn connects with the 
elongated stem of a small radiator air 
valve C. At D is another small air valve, 























POWER AND THE ENGINEER. 


the amount of water escaping from tank 
F through air valve D is in direct propor- 
tion to the amount of water passing under 
the disk of the check valve A. 

It is, however, necessary that the weight 
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number of gallons delivered to the boi! 
ers, or the dial and scales shown in th 
illustration can be easily made. The i! 
lustrations in Figs. 4 and 4C show tl 
method so clearly that little need be sai 





































































































attached to the former by pins driven 
through the handwheel disks. A_ piece 
of flexible rubber tubing / connects tank 
F with the air valve. If now the water 
this tank (which floats in the 
water supposed to be in the barrel) is at 
G, then it is apparent that every time the 


level in 





Air Valve 
Spindle 


FIG. 4B 


FIG, 3 


of water in tank F above the air valve be 
kept fairly constant. To accomplish this 
the weights H are introduced and will 
support a certain column of water above 
the water line in the barrel. Thus as 
the water lowers in tank F the weights 


will raise the tank and keep the water 





The number of gallons 
per revolution of the pointer on the large 
dial depends on the diameter of the drum 
K. The cord should be dampproof and 
well stretched and the bearings should be 
well lubricated. 

In the 


concerning it. 


case referred.to, the water in 
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disk of the check valve 4 lifts, some water 
will flow out of air valve D. The amount 
will depend on the lift of the check-valve 
disk, which is controlled by a spring 
placed on top of it, see Fig. 4B. Thus 








level above the valve D fairly constant 
throughout the day’s run. 
sible either to 


It is now pos- 
measure the water de- 
livered by the air valve, and by computing 
so much to the too gallons, find the total 


tank F lowered 3% inch to each 509 gall: 
of water delivered to the boilers, so | 
making the circumference of the drum 
1¥%4 inches, the pointer revolved on 

axis once for every 1000 gallons. To t 
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the meter and graduate the dial, two 
marked barrels were used, and after bor- 
rowing the relief valve from one of the 
engines that happened to be idle and ad- 
justing its spring so that the pressure 
against the pump would be equal to that 
of the boiler, it was so piped that it could 
discharge to either barrel: Also both bar- 
rels were connected to the pump suction, 
thus using the same water over and over. 
lf it is found that the water discharges 
too fast from tank J’, then the stem of the 
air valve should be drilled and tapped, and 
a piece added that will choke the outlet 
to suit the size of the tank. 

From data previously obtained it is 
now possible to find the evaporation per 
pound of coal. No engineer’s record is 
complete without taking into account the 
intensity of the draft, and the method 
employed at this plant is shown in Fig. 5. 
A piece of 114-inch brass pipe capped top 
and bottom was used. The top cap was 
drilled for a 34-inch hole, and then partly 
filled with babbitt B, which in turn is ac- 
curately drilled tightly to accomxnodate 
and support the ™%-inch glass as shown. A 
little white lead poured around the glass 
in the countersink will make it tight. The 
glass should be clean and clear and should 
rest within 14 inch of the bottom cap. A 
small overflow pipe C has been provided, 
and also serves as a ready means of quick- 
ly filling A to a uniform hight. The scale 
D is about 1 inch or so long, and fastened 
at such a hight that the finger E will 
point to zero when the water is level with 
the top of overflow C. At F is an old 
steam-heating gage the inside tube of 
which has been removed. The micrometer 
screw G is attached to the mechanism as 
shown in Fig. 5. Over the dial is glued 
a piece of white paper and on this is 
marked the intensity of the draft in inches. 
By raising the finger /2 1/32 inch at a 
time, and noting the position of the gage 
pointer, it is easy to mark the paper to 
indicate the draft intensity very closely, 
as the gage pointer will travel a consider 
able distance for each 1/32-inch rise of 
the screw. To operate, connect the glass 
by means of a rubber tube to the flue or 
chimney, then raise the pointer FE level 
with the water as shown in the glass. 
The gage finger will now point the exact 
intensity of the draft in inches of water, 
if the dial has been correctly marked. In 
marking the dial it is understood, of 
course, that the reading is twice the 
amount that finger FE is raised, i., if E 
is raised 14 inch, as shown by the scale D, 
then ™% inch should be marked on the 
dial. The rest of the report shows what 
he manager added when he woke up to 

usefulness of the engineer's record. 





ere is all the difference in the world 
een an attempt to study by mere 
ling and a real study through the 
ial doing of JouHNn 
tY. 
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POWER AND THE ENGINEER. 
Some Points About Drips 


By Georce W. MARTIN 





Taking care of the innumerable drips 
from separators, cylinders, steam jackets 
or receivers is one of those details in the 
construction of a steam-power plant that 
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pressure cylinders. The discharge from 
the trap is ordinarily to a Cochrane feed- 
water heater, but a “free blow” to a sump 
is also provided in case it should be de- 
sired at any time to clear the lines dripped 
without discharging to the heater. Blow- 
ing out is done through the bypass, the 
latter, as will be seen, also providing for 
the cutting out of the traps for repairs. 
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is not always given the attention it de- 
serves, and it requires no little experience 
to determine the best manner of arrang- 
ing the piping to give satisfactory results. 

Fig. 1 shows a high-pressure trap ar- 
ranged for discharging the water from a 
separator in the steam line of a cross-com- 
pound engine, and also from the receiver 
coils between the high- and the low- 
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All the high-pressure traps in the plant 
were connected in this way. 

A number of these traps were placed in 
service and the discharge of each was 
connected to a header which at first it 
was intended to connect to the bottom of 
a riser in a hotwell-pump discharge to 
the heater. <A_ little thought, however, 
showed that even though a separate dis- 
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charge line to the heater would provide a 
head of water to be discharged against, 
connecting to a line already discharging 
from another source would perhaps not 
result in the best action by the traps, so 
the separate trap discharge header was ex- 
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the relief valve is tapped on the condens- 
ing side, the stop valve closing the drip 
when running condensing and the check 
valve acting as a safety device to pre- 
serve the vacuum in case the stop valve 
should not be closed. The check valve 
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tended to the heater, a distinct improve- 
ment in design. 

Fig. 2 shows two low-pressure traps 
connected to the receivers of two cross- 
. compound engines. The discharge in this 
case is into a sump, as the pressure in the 
receiver—Io to 15 pounds—would not be 
sufficient to discharge the water into the 
hotwell-pump discharge or the high-pres- 
sure-trap discharge lines already men- 
tioned. These traps are also provided 
with bypasses for disconnecting the traps 
for repairs or for blowing out the re- 
ceivers when warming up the engines. As 
the traps have no head of water to dis- 
charge against, no check valves are neces- 
sary in the discharge lines. 

Fig. 3 shows the arrangment for tak- 
ing care of the drip from both sides of 
an atmospheric relief valve in an ex- 
haust line when the engine is running 
noncondensing. When running condens- 
ing, of course, any water in the _hori- 
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FIG. 5 


zontal run is drawn into the hotwell, but 
when exhausting into the atmosphere, the 
water could not pass the relief valve and 
out to the elbow drip, until it had risen 
about half way in the pipe, owing to the 
construction of the relief valve. Hence 


is placed so that the pressure of air from 
the outside will close it. The elbow drip 
has no valve, as all that side of the ex- 
haust line is always open to the atmos- 
phere. 

Fig. 4 shows a drip system for a I0- 
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FIG. 6 
inch steam header. The latter may be 


sectionalized so that a very flexible ar- 
rangement of units and boilers may be 
obtained. At certain points, as indicated 


in the illustration, the header is tapped 
and connected to a 14-inch drip header 
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which discharges through a trap into an 
open heater. When any section of th: 
header is cut out, the drip connection to 
that section must also be closed, to pre- 
vent water from the drip header backin; 
up into it. This would leave the dead sec 
tion without any means of drawing off th 
condensation from the steam remaining 
if the %-inch auxiliary drip was not pro 
vided. This draws off the condensation 
to the sump, and remains shut when tl 

header is again in use, the 1%4-inch drip 
thus being opened. 

The system of drips from the mos! 
recent type of horizontal Curtis turbin: 
also affords an interesting example of the 
care necessary in this matter of detail 
Fig. 5 shows the general arrangement of 
the drips from the casing of the turbine 
and also from the carbon packing at the 
steam and exhaust ends. Fig. 6 shows the 
arrangement of casing drips more in de 
tail. The %-inch drip from the first 
stage connects with the 1-inch drip from 
the second stage, both discharging into the 
line connected to the atmospheric ex- 
haust. A side connection with the valve 
B is taken off and tapped into the ex- 
haust to the condenser. 

Under normal operation—condensing— 
the 14-inch valve 4 is “cracked,” valve B 
is open and valve C closed to allow the 
condensation from the first and 
stages to discharge into the condenser 
When running noncondensing, however, 
A and B are closed and C is opened, the 
condensation then being drawn from the 
second stage and discharging into the 
atmospheric exhaust. 

The 34-inch pipe from the carbon pack- 
ing at the steam end joins with the 4- 


second 
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inch line from the exhaust end and leads 
to the atmosphere or to any place free 
front back pressure. The %-inch pipe is 
open at all times, but the 34-inch line is 
open only when running noncondensing. 
The reason for this will be apparent when 
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the arrangement for sealing the carbon 
packing is understood. This is shown in 
Fig. 7. A tap is taken from the steam line 
to the turbine, and a _ pressure-reducing 
valve and a pop relief valve are provided 
to keep the steam pressure on the carbon 
packing at about 12 pounds. When run- 
ning noncondensing the carbon packing at 
the steam end is sealed by the steam pres- 
sure in the first stage, and as this pres- 
sure is more than 12 pounds the check 
valve prevents the excess pressure from 
backing up on the packing at the exhaust 
end. When running noncondensing any 
drip from the carbon packing at the steam 
end would be forced out by the excess 
pressure, but when running condensing 
this drip would be drawn into the tur- 
bine; hence the 34-inch valve is open only 
when running noncondensing. 





A Suggestion for Flywheel Design 
By H. S. Brown 


With the ‘present high speeds in the 
engine field great care should be taken in 
designing and finishing the flywheel, both 
in the foundry and machine shop. In 
the foundry, unless proper methods are 
adopted, there is great danger of setting 
up tremendous internal stresses in the 
wheel from shrinkage while cooling. 
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A FLYWHEEL 
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FIG. I. 


There have been cases in which the arms 
have been so overtaxed by shrinkage 
strains that some of them have broken. 

other cases they have held together 
intil being clamped on the boring mill 
or finishing in the machine shop, where 
ey would break, and the fracture would 
pen an eighth of an inch, and often 


Wheel Arm 
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JOINT OF POILER-PLATE BAND RIM 


more. It is safe to say that such strains 
have been the cause of flywheel accidents 
while overspeeding, but not to the point 
when a wheel without strains would have 
let go. 

To guard against accidents from high- 
run speeds, there must be some other ma- 
terial than cast iron in the rim of the 








WITH RIM IN PLACE 
wheel. In Fig. 1 are shown side and plan 
views of a built-up wheel, limited to the 
diameter that may be shipped in one piece, 
say 10 feet. The wheel consists of a cast- 
iron base or body, strengthened by boiler 














Power, N.Y. 


FIG, 2. A POSSIBILITY WHEN 
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TWO PLATES AT JOINT 
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PLATES PLANED TO A DOVETAIL 
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plate on the outside. It would not be 
a difficult matter to rivet up a steel band 
for the rim, and shrink it on, if it were 
possible to arrive at just the shrinkage 
that would draw the band tight enough 
to show a close fit and still avoid the ten- 
dency to shear the rivets. To get over 
these dangerous elements, the shrinkage 
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plate C, Fig. 1, has been introduced in this 
design. The sectional view is through 
the line A B. The shrinkage plate is fit- 
ted between the outer rim F and a short 
plate G. This method gives a support 
to both ends of the rivets D during 
shrinkage. The space E is to prevent ex- 
cessive shearing strains during the cool- 
ing of the outside plate /, which would 
naturally carry the short plate G with it. 
If the plate C were not used, and with the 
outer plate / riveted to the inner plate G 
(which would extend from A to B, Fig. 
3, in place of the two G pieces shown in 
Fig. 1), with the shrinkage space E in 
the inner plate there would be danger of 
the condition shown in Fig. 3, where the 
rivet D has canted and loosened. The 
rivet X in this figure is the same as X 
in Fig. 1. 

After the steel rim has been riveted 
up, the sections E E and C D, Fig. 3, 
should be heated to a red The 
riveted sections should not be heated, as 
the heat would weaken the rivets, and the 
heating of the rim should be evenly dis- 
tributed the named, 
there will be unequal strains set up in the 
metal when cooling. There are two riveted 
sections for the purpose of balancing the 
wheel and for convenience in handling 
the plates. The wheel should be placed 
on the turning mill and the cast-iron rim 
finished with a crown, so that the steel 
rim will be held central. The crown should 
be standard for all widths of wheel rim, 
as this would allow one set of rolls to be 
used for crowning the plates before rivet- 
ing them up. The plate G may be formed 


color. 


over sections else 


in cast-iron dies. 

In shrinking, thé plates F and G will 
draw apart, as shown at H, Fig. 1. This 
space is to be filled in with a dovetailed 
taper wedge andthe edges of the plates F 
and G riveted over, as shown at J J, Fig. 
1. The plates should be planed to a 
dovetail, as shown in Fig. 4, before they 


are formed. In-riveting up the band a 


few of the rivets D, Fig. 1, should be left 
out, and the-holes in the plate C 
drilled. 


not 
This is for the purpose of fitting 
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FIG. 5. PUTTING IN DOWEL RIVETS 

in dowel rivets just before the shrinkage 
A portable drill should be 
rigged up to drill the hole in plate C to 
receive the dowel rivets, as shown in Fig. 
should he fitted just 
turn in the holes and 
screw into the nuts, at a dull red heat. 


is completed. 


5. These rivets 


loose enough to 
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The shrinkage of the dowel rivets will draw 
the nuts so tight that there will be no 
danger of their working loose. These 
dowel rivets will prevent further slipping 
of the plates F and G on the plate C dur- 
ing the final shrinkage, and draw the band 
plate F firmly on the cast-iron rim of the 
wheel. 

It is a good plan to make the dowel 
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shrinkage of the band. After the band has 
cooled down a light cut should be run 
over it to true up the surface for th 
belt. 

For wheels made in halves, the meth 
od of holding the band at the joint is 
shown in Fig. 6. The ends of the boiler 
plate band are turned inward, as shown at 
A A, and held by the rim-joint bolts B 
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FIG. 6. METHOD OF HOLDING BAND AT JOINTS 
WHEN WHEEL 18S MADE IN HALVES 
rivets or bolts from hexagon stock and 
leave an end to screw them in by, cutting 
after all is 
there will be 
these bolts than the 
Fig. 1, they should be made of fairly hard 


them off with a hacksaw 


finished. As fewer of 
dowel rivets X, 


steel, say about 0.14 per cent. carbon. This 


HALF OF 








SPLIT FLYWHEEL 


will prevent shearing during the final 
fitted into reamed holes. The ends of the 
rim plate extend inward far enough t 
receive the forked end C of a stay rod 
that reaches to the hub of the wheel and 
is connected to a plate held between the 
hub flanges by bolts that also’ clamp the 
wheel hub to the shaft. 
should be a loose fit 


) 


The plate D 
between the hub 
flanges, so as to have them clamp the 
shaft and not the plate. The general ar- 
rangement is shown in Fig. 7. 

In fitting up the bands for a split wheel, 
the shrinkage sections shown in Fig. 1 
are located at A and B, Fig. 7, and all 
of the work at the joint C, Fig. 7, should 
be done the shrinkage 
During the bolts B, Fig. 6, 
should be put in place to hold the boiler- 
plate bands from working out of position. 


before sections. 


shipment 


To prevent the rim plates 4 4, Fig. 6, 
drawing away from the cast-iron wheel 
rim at XY, dowel bolts are used at this point, 
as shown in dotted lines. They are placed 
between the rim bolts B. 

The expense of a wheel of this type 1s 
necessarily greater than the ordinary cast- 
the same thing may be 
said in reference to the automatic cutoff 


iron wheel, but 
engine over the common slide-valve type. 
In the author’s opinion the result warrants 
the change. 





5000 horsepower are 
Adams, of the 
speaking 


engines of 
here,” said Edward T. 

Allis-Chalmers Company, 
cently of the state of gas-engine develop 


“Gas 


ment, “and engines of twice 5000 horse- 
power than the 
1000-horsepower is, looking backward. 


are nearer to us 
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Varying the 
An Elementary 
the Speed of a 
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peed of an Electric Motor 


Explanation of the Principal Methods Used to Vary 


Shunt-wound Motor Running on a Two-wire Circuit 





BY C 


There are many places where electric 
motors are used and where the service 
demands several speeds by the driving 
and the number of such places is 
increasing rapidly. Therefore, it is of 
considerable advantage to men in charge 
of power plants to understand the 
peculiarities of the various methods of 
speed control. 

The simplest and least satisfac 


motor; 


tory meth- 


ao gS = r 


New suppose it is desired to reduce 
the speed to 500 revolutions per minute, 
with an armature current of 360 amperes 
passing. At 500 revolutions the counter 
e.m.f. exactly half what it 
at 1000 revolutions, or 114 volts. The 
drop in the armature will be 12 volts, 
as before, and the voltage at the brushes 
will therefore be 

12 + 


will be was 


ta = 1% 








_jLine |Arm. 
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od of controlling the speed of a motor is 
by means of an adjustable 
(rheostat) connected in 
armature 














Field Winding 


FIG, 


resistance 
with the 
indicated by the dia- 
1, where a shunt-wound motor 


series 
only, as 
gram, Mig. 
is represented connected up to a starting 
box S and a separate regulating rheostat 
R. Usually the starting and speed-con- 
trol resistances are located in the 
frame having a single “faceplate” 
and two separate arms controlled by a 
handle. Sometimes 
of resistance arm are em- 
ployed for both starting and speed ad- 
justment. The mechanical 
of parts, 


same 
box or 
single only one set 
coils and one 


arrangement 
however, is of no importance 
so.far as the principle of operation and 
the behavior of the motor are concerned. 
Speed control by resistance in the arma 
saddled 


objections: The 


with two serious 
rheostat 
sinfully and with a varying load the speed 


f 


of the 


ture circuit is 
wastes power 
motor is not anywhere near con- 
stant when the resistance is in circuit. 
Take the following example: 
\ 10-horsepower motor running at 1000 
revolutions per minute on a 240-volt cir- 
lit takes 36 amperes in the armature at 
load and the resistance of the arma- 
re and brushes is %4 ohm. 


the drop in the 


Consequent- 


armature circuit is 
4x 6 = 12 


lts and the counter e.m.f. of the motor 


240 —I2 = 228 














t 
R 
is QD To Line 
Power, N.Y. 
I 
volts. As the line voltage is 240, the con 


trol resistance must be such that the drop 
in it will be 
240 io = ti4 
volts. 
The drop in a conductor 
the product of current 
the conductor. 


is equal to 
resistance of 
Consequently, the re- 
sistance necessary to get a certain drop 
certain current 
drop in volts ~ the 


with a is equal to the 


current. In this case 


OOLE 


rheostat drop is 
the three is 


114 + 12 + 114 = 240 
or the line e.m.f. 

Since the rheostat drop is 114 volts and 
the current 36 amperes, the 
rheostat is 


114 volts; the sum of 


volts, 
loss in the 


114 X 36 = 4104 watts, 


or more than 4 kilowatts! And as the 


Field Winding 
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motor is running at half speed it can give 


only half its normal power, or 5 horse 
power. The equivalent of 5 horsepowe1 
is 
5 X 746 = 3730 watts, 

or 3.73 kilowatts, hence the resistance 
used to cut down the speed would be 
wasting more power than the motor de 
livered, at half speed. That is evidently 


uneconomical. 


Now as to speed regulation. Suppose, 
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and the 


volts 
therefore the re- 


the desired drop is 114 
current 36 
sistance of the 


amperes ; 


rheostat must be 


11 
Sn 3.107 
36 : 
ohms. 
Fig. 2 illustrates this condition; the 


armature running at half speed gives half 
114 volts; the 
volts, 


counter e.m.f., or armature 


drop is 236 X 4% = 12 and the 


( ) 
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3 
while running at half speed with full- 


load current, as described, the load on the 

current is 
Then the 

will be reduced to 


/ , 


ao xX 4% = 34 


until the 
only 10 amperes instead of 36. 


motor is reduced 
drop in the armature 


volts, 


fall.to 


and the drop in the rheostat will 


10 X 31/6 = 31% 


volts. Thé sum of the two drops is 35 
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volts, of course, and the armature will 
speed up until its counter e.m.f. increases 
enough to make up the difference between 
35 and 240 volts, which is 205 volts. 

At 1000 revolutions per minute the 
counter e.m.f. was 228 volts; consequently 
in order to give 205 volts the speed must 
be 


20 
— X 1000 = 900 
228 

revolutions per minute. This means that 


reducing the load from 36 amperes to Io 
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the fact that the counter e.m.f., which 
must make up the difference between the 
line e.m.f. and the total drop in the arma- 
ture circuit, is directly governed by the 
field strength and speed. If the speed is 
constant, weakening the field will reduce 
the counter e.m.f.; on the other hand, if 
the field is constant, any change in speed 
will produce an exactly corresponding 
change in the counter e.m.f. Therefore, 
when a motor is running at 1000 revolu- 
tions per minute, with a certain load, if 





FIG, 


amperes, with the rheostat in circuit, will 
cause the speed to jump from 500 to goo 
revolutions per minute. That could not 
be called even rough speed regulation; 
it is almost as bad as a_ series-wound 
motor would do. 

From this example, which is not exag- 
gerated in any particular, it is evident 
that varying the speed of a motor to any 
considerable extent by means of resistance 
in the armature circuit is practical only 
where the cost of electric supply is not 





230-Volt Circuit 


¥, Avnpere 


FIG, 5 


important and where the load on the 
motor is nearly constant when the speed 
is less than normal. 


VARIABLE Fretp RESISTANCE 
The next simplest method of obtaining 
widely different speeds from a_shunt- 
wound motor is by means of an ad- 
justable resistance in the field circuit, as 
represented diagrammatically in Fig. 3. 
This method of speed control is based on 











4 


its field strength (not the field current 
but the actual magnetic flux) be reduced 
20 per cent., the counter e.m.f. will be 
momentarily reduced 20 per cent. and 
there will be an increase in the armature 
current which will pull the speed up until 
the counter e.m.f. is brought up almost to 
where it was before. It will not need to 
be quite as high as before, because the 
increase in armature current increases the 
drop in the armature. Therefore, the 
increase in speed will not be exactly pro- 


4 ~ 


portional to the decrease in field strength. 
The discrepancy, however, is so slight in 
most cases that it is close enough to as- 
sume that the change in speed will be 
proportional to the change in _ field 


strength, within 2 per cent. 

For example, suppose a shunt-wound 
motor runs normally at 600 revolutions 
per minute and takes 40 amperes from a 
250-volt supply line; also suppose its arma- 
ture resistance is ™% ohm. 


Then at full 
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load and normal 

figures would apply: 
Line e.m.f., 250 volts. 
Armature resistance, %4 ohm. 


speed the following 


Armature current, 40 amperes. 

Drop in armature = 40 X 4% = 1 
volts. 

Revolutions per minute, 600. 

Counter e.m.f. per r.p.m., 240 — 601 
= 0.4 volt. 


Now suppose the field strength wer 
weakened exactly 20 per cent. Then th 
counter e.m.f. would fall to 80 per cent 
of what it was before, or 192 volts, and 
the armature current would increas: 
momentarily to 232 amperes. This would 
increase the torque of the armature t 
more than four times its normal value, 
and the speed would jump up almost in- 
stantaneously to such a rate as to cut the 
armature current down (by increasing 
the counter e.m.f.) to the amount needed 
to pull the load. 

Without bothering the reader by going 
through the calculations, the net results 
are given below: 

Line e.m.f., 250 volts. 
Armature resistance, 4 ohm. 
Armature current, 50 amperes. 


Drop in armature, 50 X 4 = 12% 
volts. 

Counter e.m.f., 250 — 12% = 237% 
volts. 

Counter e.m.f. per r.p.m. = 0.32 volt. 


Revolutions per minute, 742.2. 


230-Volt Circuit 


1200 R.P.M. 






4 Ampere 


FIG. 6 






This shows that the reduction in field 
strength by 20 per cent. increased the 
speed from 600 to 742.2 revolutions per 
minute. If the increase had been exactly 
proportional, it would have been 25 per 
cent. or 150 revolutions per minute, mak- 
ing the new speed 750 revolutions per 
minute. 

The foregoing example is based on 2 
change of speed by change of field wit!- 
out altering the load conditions, and there- 
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ire causing the load to increase with the 
speed. If a motor is driving full load at 
the lower speed, this cannot be done, of 
course. The load must be reduced be- 
fore the speed is increased or the motor 
will be heavily overloaded by the in- 
crease in speed. When this is done, the 
speed changes almost exactly in opposite 
proportion to the field variation; for all 
practical purposes, the relation is exact. 
Thus, in the example just cited, if when 
the field was weakened 20 per cent. the 
load had been reduced 20 per cent. also, 
the figures would have been as follows: 

Line e.m.f., 250 volts. 

Armature resistance, 4% ohm. 
Armature current, 40 amperes. 
Drop in armature, Io volts. 
Counter e.m.f., 240 volts. 

Counter e.m.f. per r.p.m., 0.32 volt. 
Revolutions per minute, 750. 

Since the torque or “pull” of a motor 
armature is the result of the mechanical 
reaction between the field magnetism and 
the current in the armature wires, any 
decrease in either the magnetism or the 
armature current will cause a correspond- 
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from the total pull of the field magnetism 
on the armature. Continuous weakening 
of the field would continue to decrease 
the available torque or pull in greater and 
greater proportion, until a point would 
soon be reached where the total torque 
would be only sufficient to turn the arma- 
ture over against the frictional and mag- 
netic retarding forces; then, any further 
decrease in field strength would reduce 
the speed instead of increasing it. This 
explains why the speed cannot be in- 
creased more and more by _ successive 
weakening of the field, until infinite speed 
is reached with no field, as one might 
imagine, reasoning from the result of 
moderate field reduction. 

Aside from the question of torque, how- 
ever, the features of armature reaction 
and sparking at the brushes come in to 
limit the extent of field weakening. In 
an ordinary motor it is not practicable to 
increase the speed to more than twice its 
normal value by field control. Motors are 
built which give an increase of 4 to I 
by field control, but they are specially 
designed for that purpose and are much 
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ing decrease in torque. And since the 
maximum armature current cannot be 
increased beyond a certain point because 
of the heating produced, it is evident that 
any weakening of the field strength causes 
a corresponding weakening of the torque 
that can be obtained with the maximum 
allowable armature current. 

For example, suppose that the maxi- 
mum safe armature current is 10 amperes 
and the pull at the rim of the motor pulley 
with normal field strength is 25 pounds. 
If the field strength should be reduced 20 
per cent. to get a higher speed, the pull 
at the rim of the pulley—or the belt pull, 
assuming no slip—with the full to am- 
peres in the armature would be reduced 
to a little less than 20 pounds, because 
the armature itself absorbs some of the 
pull; therefore the load would have to 
be adjusted to give no more than that 
back pull on the belt in order to avoid 
overheating the armature. 

\gain, suppose the field to be weakened 
half; the belt pult would be reduced 
slichtly more than one-half, because the 


a 


armature losses must always be deducted 


on 
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heavier and more costly than an ordinary 
motor. 

The advantages of speed control by 
field variation are that the maximum 
power is the same at all speed rates; the 
speed is practically constant at each rate 
for which the rheostat is set; no compli- 
cation is necessary in the control appa- 
ratus, and the efficiency of the combined 
motor and controller is not sacrificed, as 
in the first method described. 

Speed regulation is usually downward, 
not upward. That is, if the normal speed 
of a motor is 1000 revolutions per minute 
and it is desired to vary the speed, the 
other speeds will usually be less than 
1000. Consequently, motors controlled by 
field variation must be larger than single- 
speed motors. For example, if a 10-horse- 
power motor is to run at 300 to 1200 
revolutions per minute (a range of 4 to 
1), it is practically a 300-revolution ma- 
chine and will weigh at least as much as 
a single-speed 20-horsepower motor of 
the same general type built to run at 600 
revolutions per minute. From this it will 


be evident that variable-speed motors 


737 


controlled by field adjustment are very 
costly to install but very 
operate. 


economical to 


Two ARMATURE WINDINGS 


For service where only two speeds are 
required, the use of two armature wind- 
ings and commutators presents fewer dis- 
advantages than any other method of 
speed variation. With this method, the 
armature core is provided with two sep- 
arate windings, each connected to a com- 
mutator in the regular way. The com- 
mutators are at opposite ends of the arma- 
ture core, as illustrated in Fig. 4, and each 
has its own brushes and brush leads to 
terminal posts. The two windings are 
connected in series for slow speed and in 
parallel for high speed; the speed ratios 
are exactly two to one. For example, if 
the armature runs at 1200 revolutions per 
minute when the windings are connected 
in parallel, it will run at 600 revolutions 
per minute when they are connected in 
series, 

The connections are made usually by 
means of a double-throw switch that is 
so interlocked with the  starting-box 
handle that it cannot be changed over 
except when the starting lever is at the 
“off” position. Fig. 5 is a diagram of 
the series connection and Fig. 6 is that of 
the parallel connection, the speeds, cur- 
rents and voltages stated on the diagrams 
being those for a 5-horsepower motor on 
a 230-volt supply circuit, at 600 and 1200 
revolutions per minute. 

Like the method of control by resist- 
ance in the armature circuit, the motor 
gives only. half the power at half speed 
that it gives at full speed. But, unlike 
both of the systems previously described, 
the double-commutator method wastes no 
power in external resistances. It is open 
to the objection, however, that the losses 
in the armature and field windings are 
exactly the same at low speed as at high 
speed; consequently the low-speed effi- 
ciency is considerably lower than the full- 
speed efficiency. If these losses at high 
speed are 5 per cent. of the mechanical 
power output at full load, they will be to 
per cent. of the full-load output at low 
speed. However, that is not serious. A 
more important disadvantage is that only 
two speeds are available, and in order to 
overcome this and still use the double- 
commutator arrangement, it is necessary 
to resort to one of two 


CoMBINATION METHODS 


By using two commutators and a two- 
to-one field variation, it is practical to get 
any speed desired from the maximum 
speed down to one-fourth of that speed, 
without using an abnormally large motor. 
Moreover, the rate of speed will be prac 
tically constant at all points. This method 
involves the disadvantage that maximum 
torque is obtained at only two speed rates: 


With the commutators in series and no 
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resistance in the field circuit, and with 
the commutators in parallel and no re- 
sistance cut in. As soon as resistance is 
inserted in the field circuit the maximum 
torque that can be obtained without over- 
heating is reduced, just as in the system 
of simple field control with one com- 
mutator. 

Another, but less desirable, combination 
is that of two commutators and an ad- 
justable resistance (regulating rheostat) 
in the armature circuit. This is objec- 
tionable on account of the excessive losses 
in the rheostat and also because a single 
rheostat cannot give the same gradations 
of speed with:the commutators in series 
that it does when they are in parallel. 
The reason is that the maximum current 
in series is half that in parallel, and the 
drop in the rheostat is correspondingly 
reduced. Moreover, the speed regulation 
at any setting of the rheostat is atrocious, 
exactly as in the case of a single-com- 
mutator motor controlled by a_ rheostat 
in the armature circuit. 


VARIABLE IMPRESSED VOLTAGE 

There are several systems of controlling 
motor speed by applying different volt- 
ages at the brushes. Those are properly 
distribution systems, and do not come in 
the same category with methods of ob- 
taining different speeds from a motor 
supplied from a simple two-wire circuit. 
They will be considered in a future article. 

There is only one practical method of 
speed control by varying the voltage at 
the brushes of a motor fed from a simple 
two-wire line. That is by means of the 
Leonard system, consisting of a motor 
running at constant speed and driving a 
dynamo which supplies current to the 
main or “work” motor which is to run at 
various speeds. Fig. 7 is a diagram of 
the connections. The machine MW is the 
“work” motor, which is to run at vari- 
ous speeds; its field winding is excited 
from the supply line but its armature is 
not connected to the line at all, the 
armature current being supplied by the 
dynamo D which is driven at constant 
speed by the motor m. This latter ma- 
chine is driven from the supply circuit, 
and is an ordinary shunt-wound motor. 
The dynamo field winding is excited from 
the supply line and a rheostat R is pro- 
vided to regulate the field strength and 
thereby the e.m.f. of the dynamo. 

As already explained, the speed of a 
shunt-wound motor is almost exactly pro- 
portional to the e.m.f. applied to its 
brushes, so long as the field excitation is 
not changed. Consequently, if the motor 
M is wound to run at 1200 revolutions per 
minute on a 220-volt circuit and the 
dynamo D supplies only r10 volts to it, 
it will run at about 600 revolutions per 
minute; if the dynamo D is adjusted to 
give only 22 volts, then the motor MV will 
run at about 120 revolutions per minute, 
and so on. 

This arrangement gives the best operat- 
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ing results of any, and but for the array 
of machinery would un- 
doubtedly monopolize the field where vari- 
With it any speed 
whatever, up to the highest rate that the 
system gives, may be obtained merely by 
adjusting the simple rheostat R in the 
field circuit of the dynamo. Since it re- 
quires three full-sized machines to do 
the work of one, however, it is too costly 
to put in in most cases. 


required it 


able speed is required. 





Catechism of Electricity 
1096 Describe the of the 
motor in Fig. 324. 

This motor, which is built by the Fort 
Wayne Electric Works, is back-geared 
for direct connection and occupies less 


features 
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circular frame. Fig. 325 shows a view of 
this motor dismantled. 

The magnet-pole lamination are of 
two different widths. They are slotted 
parallel to the shaft for about half their 
depth, and this tends to prevent distor- 
tion of the magnetic field. 

The ends of the armature coils extend 
over the drum of the core and are clamped 


in place. The coil leads are soldered to 

















FIG. 324. BACK-GEARED 


HALF OF GEAR CASE REMOVED 


MOTOR WITH UPPER 


FIG. 326. BRUSH HOLDER USED ON THE 
MOTOR SHOWN IN FIG. 324 
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FIG. 325. 


space taan with belt and pulley drive. 
The field-magnet poles are built up sep- 
arately of sheet steel and are of a special 
form and construction to obtain sparkless 
commutation. They are cast into the 


PARTS OF THE MOTOR IN FIG, 324 


risers from the commutator bars. These 
risers are riveted and soldered into milled 
recesses in the commutator bars to insure 
a low-resistance joint in the circuit. 

A brush holder is shown in Fig. 320. 
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copper connection c is bolted and approximately a hemispherical shell, pro-  fiexible copper lead i electrically connects 
s.ldered to the back of the brush v and _ vided with an internally projecting oblique each brush with its holder. The cast-iron 


to this connection is soldered a flexible magnet pole, as shown in Fig. 328 at ». rocker arm that carries the insulated 














ble e which is connected to the brush- 


holder body as shown, shunting the cur- 


rent around the brush box ¢ and eliminat- 


ing the variable contact between brush 

















SMALL ROUND-TYVPE DIRECT-CUR- 
BUILT BY SPRAGUE 


ELECTRIC COMPANY 


RENT MOTOR 
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and box from the working circuit of the 


S 

by: 

9 machine. 

“ [he brush pressure on the commutator 
— ‘Ss maintained by the use of a flat phos- 


¥f 


phor-bronze spring i, the tension of which 
is adjusted by a self-locking thumbscrew 
h working on a threaded post or cap screw 
p attached to the brush-holder body. This 


The two halves of the magnet frame when 
bolted together inclose and 
protect the single magnet coil, which em- 
braces and magnetizes both the oblique 
The the 
holder is clearly shown in Fig. 320. 


completely 


poles. construction of brush 
This 
machine is built by the Sprague Electric 
Company. 

1o9g Jn what form are Sprague motors 
of larger size built’ 
the frame con- 
sists of a cylindrical yoke m, Fig. 331, to 
the inner side of which the poles 1, S, etc., 
are bolted, each pole carrying a magnet 


As shown in .Fig. 330, 
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FIG. 329. BRUSH HOLDER 
OF SPRAGUE 


AND COM MUTATOR 
ELECTRIC ROUND- 


TYPE MOTOR 

















the brush holders are 
mounted, is supported on a machined seat 
on the inside of the front bearing bracket. 
The brush holders are adjustable along 


the studs, parallel to the shaft. 


studs upon which 





Some Limitations of the Steam 


Turbine 


By Warren H. MILLER 


The glamor of the steam turbine 
to be all. We note its 
noiseless operation, its apparent lack of 


seems 
over us quiet, 
complication and repairs, its absence of 
reciprocating stuffing boxes, and the ques 
tion inevitably arises, why not have some- 
thing like this in our plant? 
in the matter of 


Furthermore, 


steam) economy we are 


dazzled by the brilliant results achieved 
by the traction-station 


huge turbines, 


equaling if not exceeding the economy of 
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f FIG, 328. HALF YOKE AND POLE PIECE OF THE FIG. 331. YOKE AND MAGNET POLES OF 
t SPRAGUE MOTOR SHOWN IN FIG. 327 MOTOR SHOWN IN FIG. 330 

















= threaded post or cap screw also serves aS FIG. 330. SIX-POLE DIRECT-CURRENT MOTOR 

‘ a tightening screw which clamps the MADE BY THE SPRAGUE ELECTRIC 

‘ brush-holder body firmly on the brush- COMPANY 

m holder stud. 

3 

é 10907 In what respect docs the motor Coil r. Cast steel is used for the yoke in 

‘ in Fic aoe ae : iene: eto a aa 2 ae » FIG. 332. BRUSH-HOLDER STUD AND BRUSHES 

© in Fig. 327 differ from other direct-cur- the smaller sizes and cast iron for the 33 R R 
_ m rent motors? larger sizes. Cast-iron brackets b, which OF THE MOTOR SHOWN IN FIG. 330 

y ce te ‘ contain the bearings, are bolted to each 

i: Chiefly in its field-magnet construction. : ‘ ? se 

™ Only one & xa end of the yoke, the front bracket carry- the best gas-engine plants. There seems 

ily one field-magnet coil is used to ener- . . ‘ : 

gize the poles ing the brush rocker arm. no reason why a well operated small tur- 

ese . The brush holders, shown separately in bine should not give something better in 
1 TooR oe - ' eT, ane P ‘ : 
Hed S Describe the peculiarities of con- Fig. 332, are of the box type in which the economy than the corresponding small 
ae ‘ n of the motor. carbon brushes slide and are pressed reciprocating engine. For, the principle 

v T - . . . . . . 

é ield-magnet frame consists of two against the surface of the commutator to which the large turbine owes its im- 
326, sti 


‘astings a and c¢, each casting being 


by flat, adjustable spiral springs u. <A 


mense economy also holds good in the 
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small machine, and may be briefly summed 
up as follows: 

In one pound of steam at 150 pounds 
pressure and expanded to 10 pounds ab- 
solute, there are 155,000 foot-pounds of 
work available. If the expansion is car- 
ried on down to % pound absolute, there 
are 275,000 foot-pounds available. Now, 
the best compound engines of 4 to I 
ratio reject into the condenser at not bet- 
ter than 4 pounds absolute, as may be 
determined by scaling any low-pressure 
card from a compound engine. The rea- 
son of this is that while at 4 pounds abso- 
lute a pound of steam occupies 89.8 cubic 
feet, at 28 inches vacuum, or one pound 
absolute, it fills 334 cubic feet, and at 29 
inches it takes 715 cubic feet. Of course 
no low-pressure cylinder could be built 
to take care of these enormous volumes 
and yet it will be readily seen that one- 
half the work of the steam lies in these 
lower inches of vacuum. But the steam 
turbine easily utilizes these lower inches 
of vacuum, hence its great economy. It 
is knowledge-of this principle which gave 
rise to the low-pressure turbine which 
can be put in between the exhaust of a 
compound reciprocating engine and_ its 
condenser and give nearly as much horse- 
power again without using any more 
steam from the boiler. By properly de- 
signing the nozzles, or by introducing the 
mixed-pressure feature, the small turbine 
also can utilize the lower inches of vac- 
uum, thereby reaching a fair economy in 
steam consumption compared to a cor- 
responding reciprocating engine. Add to 
these facts the entire absence of necessity 
of internal lubrication, and the ease of 
maintenance, and there is little wonder 
that the consulting engineers of the 
country rush in to specify turbines for 
every possible service. 

And just here is where so many turbine 
failures come in, so it would be well to 
set forth a few practical limitations to 
the service which can be expected. In the 
first place the powcr house of an ordinary 
industrial establishment comprising a 
number of buildings all using power is 
hardly the ideal place for a turbine. The 
load fluctuates suddenly and violently; 
the steam pressure is apt to be anywhere 
from 100 to 50 pounds, as the boilers are 
nearly always overloaded, and once the 
pressure gets away from the firemen 
(through cleaning fires, using an extra 
quantity of steam or a run of poor coal) 
it is a slow job to get it back again; the 
steam for the turbine is very wet and 
there is no superheating; the vacuum may 
be shut off without warning; and heavy 
doses of water in the steam mains are of 
frequent occurrence. 

At the drafting table of the engineering 
office these things never occur: the line 
is properly drained and trapped, the boil- 
ers are of ample capacity, etc.; but out in 
everything must be 
sacrificed to the exigencies of manufac- 
turing—¢getting out the goods—all these 


the works where 
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troubles occur frequently. The boilers 
are hardly in before a new shop is built 
and put on, taking away all the steam re- 
serve, and the first boiler down to be 
cleaned makes it necessary to force the 
others, not to mention the fact that boilers 
seldom get coal good enough to bring 
them up to builder’s rating and are there- 
fore a little below the designer’s intention 
anyhow. This same tendency of a grow- 
ing plant to overload its original power 
equipment is also felt in the electrical end 
of the equipment, where a little thing like 
running the generators right up to 4o 
degrees Centigrade above the surrounding 
atmosphere for weeks at a time is not at 
all out of the ordinary. 

Now reciprocating engines are not at 
ali disturbed by these departures from 
ideal practice. They bang right along, 
through low steam and high steam, wet 
steam and watershots, and deliver the 
goods through thick and thin. If any- 
thing goes wrong or gets smashed, from 
a bent connecting-rod fork to a melted- 
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down of half the plant, as there is rarely 
steam enough to spare to permit it. 

Examining the electrical end of the tur- 
bine unit, the revolving field or armature 
is wound with highly insulated wire in 
heavily insulated slots. This is nicely bal- 
anced to run at 3000 revolutions per min- 
ute without chattering. Under the con- 
stant overload and change of load it gets 
in an industrial plant, this insulation be 
comes dried out and baked, and allows 
the mass of copper to shift ever so slight 
ly. The rotor is then out of balance and 
the turbine chatters and runs away witl 
the foundation bolts and generally ex 
hibits the characteristics of a flying ma 
chine. And the heartbreaking thing about 
it is, that after waiting weeks for it to 
be rebalanced at the electric company’s 
works, it may do the same thing again in 
less than a month of overload. 

At the designing table there are still 
other limitations for industrial-plant ser- 
vice. Suppose the frequency is made 25 
cycle to provide for probable future ¢ 


xas 
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TWO ENGINE-DRIVEN 300-KILOWATT ALTERNATORS 


out babbitt lining, the works machine shop 
has it out, fixed, and back in the engine 
and running again the same day. In the 
electrical end continuous overload may 
bake the insulation and put things a trifle 
out of balance, but it has no appreciable 
effect on the power station, and, so long 
as the coils are not actually charred so as 
to break down the insulation, the current 
will be forthcoming no matter how great 
the demand. 

With the turbine there is no such easy 
time. If the babbitt liners melt out or 
even have to be scraped, woe to you if 
you do not get back mathematically in 
line. If a watershot comes along and 
strips the blades, the turbine is down and 
out for weeks. If the steam drops down 
from 100 to 50 pounds, the turbine will 
not help to pick it up again, but on the 
contrary will use enormous quantities of 
it through the nozzles, and will drop off 
in speed so that it is hard to keep up 
the voltage. Shutting off the vacuum 
from the turbines means almost a shut- 


engines. The smallest turbo-generator 
made for 25 cycles is 300 kilowatts. Why? 
Because the field construction limits the 
generator to two poles or 1500 revolu- 
tions per minute, and this would call for 
very disproportionate impulse wheels and 
blade areas if attempted on the smaller 
sizes. And yet the 25-cycle frequency has 
so many advantages that it is steadily 
growing in use in industrial-plant work. 
Its worst objection, the alleged “flicker” 
of incandescent lamps, is impossible of 
detection unless something is rapidly vi- 
brated in the light of the lamp. But for 
all practical purposes in shops, drafting 
rooms or offices, 25-cycle incandescents 
are as good as direct current. Many 2 
large plant has started up with direct cur- 
rent from the exciters in the power house 
and later changed the lamp circuits to 25- 
cycle alternating-current without anyone 
realizing the change. In the matter of 
convenient motor speeds, easy paralleling 
of alternators, capacity to use tungsten 
and tantalum lamps without excessive 
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faulting, the 25-cycle frequency offers 
nany advantages to the mill engineer, 
and is by far the best for gas-engine drive, 
in which case the steam spares must 
needs be reciprocating engines if under 
300 kilowatts. 

The accompanying illustration shows 
the steam equipment of a gas-engine plant 
containing three 25-cycle three-phase 440- 
volt alternators, of 700 kilovolt-amperes 
each. The steam units consist of two 
300-kilovolt-ampere generators driven by 
14 and 28 by 16-inch compound vertical 
marine engines built by the Forbes Engine 
Company, of New London, Conn. These 
engines, on 100 pounds initial pressure, 
are good for 311 horsepower and realized 
23 pounds steam economy on actual test. 
As the power factor of the plant is about 
&5 per cent. the standard waterwheel- 
coupled type 25-cycle alternator, with re- 
volving field magnet, was selected. 

\s to floor space, these engines and 
generators are 2 feet shorter than the 
300-kilowatt turbine set and 2 feet wider 
at the generator end. The governor is of 
the Rites type and controls both the high 
and low cutoffs by the rocker arm cross- 
ing the front of the engine. This gives 
absolutely perfect parallel operation with 
positively no hunting or movement of the 
instrument needles. But the real value of 
these engines to the plant came out in 
almost infinite capacity to stand overload, 
water hammer, low steam and all sorts 
of abnormal conditions. For, owing to 
the then unsatisfactory conditions of par- 
allel operation with gas engines, it was de- 
cided to start the plant with the steam 
spares alone, giving time for certain 
promised improvements in gas-engine gov- 
erning to materialize. The result was 
that for nine long months these two en- 
gines carried the entire electric load of 
the plant, getting one hour rest each in 
48 hours, and carrying anywhere from 
100 to 200 per cent. overload for long 
perieds of time. As if this were not 
enough, the steam pressure was subject to 
frequent long periods of depression from 
the normal of 100 pounds, averaging about 
So and often going down to 50 pounds 
because the other departments used steam 
where gas-engine electric power had been 
intended, thus using continuously the en- 
tire reserve of the boiler house, which 
amounted to about 2000 horsepower. This 
low steam, combined with occasional 
troubles with the water-softening plant, 
caused considerable foaming and heavy 
doses of water in the power-house steam 
engines, not a few barrelfuls but half an 
inch of the gage-glass level would sudden- 
ly disappear from the boiler nearest the 
Power-house main and go sailing over to 
the engines regardless of the numerous 
traps and separators interposed. Few en- 
rs realize the water-lifting power of 
pressure steam when the demand is 
gre and the engines are condensing. 
his power main was only one of four 
h mains leading out of the boiler 
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house, and all were trapped and carefully 
drained, but these precautions are of 
little avail when a thick rain of water 
spray is lifted off the whole surface of 
the boiler water by the huge drafts of 
steam. Such conditions seem abnormal 
and preposterous to drafting-table engi- 
neers, but a long experience about large 
industrial establishments will prove that 
these conditions often do exist and must 
be provided for. Either it is a new shop 
put on without adding to the existing 
boiler plant, or they want steam for 
heating or steam for testing; it is always 
something that makes the steam-supply 
problem, like the poor, always with us. 

From the foregoing, it is evident that a 
big two-fisted industrial plant, whether 
it is a steel plant, an “ile yard” or a 
railroad shop, is no place for a_ small, 
flimsy turbine. But with a good marine 
reciprocating engine the case is different. 
If it is designed for 200 kilowatts and it 
is necessary to have 400, the engine will 
lie down and wallow in it—but you'll 
get the goods. If a tubful of water 
comes along and smashes the piston rings 
and bends the low-pressure connecting- 
rod forks % inch out of true, the machine 
shop will put in new rings, the connecting 
rod will go up to the smith shop, get 
straightened with a tap of the steam ham- 
mer,. be planed off true and be back in 
the engine again in ten hours. Not so 
with the turbine. If the babbitt melts 
out of the main bearing brasses, all that 
is needed is a ladle and a scraper to get 
going again. Not so with the turbine. 
If the steam drops and drops and keeps 


on dropping until it is wondered if there’ 


is any fire at all under the boilers, the en- 
gines will worry along somehow—they’ll 
keep the shops going if there is only a 
vacuum to give them. The engines in 
the illustration lose only five cycles on a 
steam drop of 50 pounds, whereas a tur- 
bine will drop much more, besides wasting 
the steam at the very time such a thing 
is not wanted. The same is true with a 
heavy fluctuating load, such as a big crane 
or elevator. 

For the big industrial plant the case 
may be put in a nutshell as follows: Never 
tie up the power in anything that the 
works’ shops cannot repair with a few 
essential spare parts. 

In the electrical end there is nothing 
to worry about, as regards getting out of 
balance, with reciprocating engines. At 
any speed below 300 revolutions per min- 
ute no change due to shrinkage of insula- 
tion will appreciably affect the balance of 
the set. The real danger with the recip- 
rocating plant consists in getting the gen- 
erator too small. Generators are cheap 
compared to engines, and if the generator 
gets hot before the engine slows down 
the chances are that its armature or field- 
magnet coils will be burnt to cinders 
inside simply because the engine has not 
yet reached the limit of its overload. They 
will put on all the engine will take and 


_ tioned herein are marine men 
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let the Devil take care of the generator— 
which he does very effectually. Some 
day it will be found that just about twice 
the normal field current is needed to get 
up to voltage, whereupon a shutdown and 
examination will reveal the interesting 
fact that there are no field coils at all— 
only chunks of wire with some charred 
cotton left on them. And it won't get 
fixed the same day either. 
A word as to personnel. 
men preferably to 
driven generators. 


Get sailor- 

run marine-engine- 
It is not at all difficult 
to pick up a crew of them, and they have 
been shipmates with just such engines be- 
fore and know best how to get the fine 
points out of them and repair them quick- 
est in of trouble. All five of the 
engineers and oilers in the plant men- 


case 





as hard a 
crowd as were ever gathered under the 
seven seas. An officious foreman from 
another department attempted to “show 
them” on the subject of marine engines, 
and after hearing him through very good- 
naturedly they just threw him out of the 
power-house window for good luck, after 
staving in most of his bulwarks. An- 
other “butter-in” who tried to give them 
orders about the switchboard, they cheer- 
fully laid hands on and cast him out over 
the works picket fence, more dead than 
alive. It is the writer’s good fortune to 
regulate their various doings, and, having 
been a seafaring man himself in earlier 
and better days, he can recommend the 
brand as able, handy and reliable. 





Water Power Development at 


Metaline, Wash. 


The Lehigh Valley Cement Company 
has awarded a contract to the Sylvester 
Engineering Company, of Spokane, Wash., 
to construct a plant capable of develop- 
ing 10,000 horsepower at Metaline, Wash., 
to cost between $300,000 and $350,000. 
The plant will develop the power in 
Sullivan lake and Sullivan creek, and will 
be located at the confluence of the creek 
and the Pend Oreille river, above Metaline 
falls, where a cement factory to cost $1,- 
000,000 will also be constructed. 

A 40-foot dam is to be built at the 
outlet of Sullivan lake, in which enough 
water will be stored to maintain an aver- 
age flow during the dry season sufficient 
to develop Another 
dam will be built across Sullivan creek, 


10,000 horsepower. 


three miles below the lake, and the water 
of the creek will be turned into a large 
rectangular flume, feet. This will 
carry the water three miles farther down 
stream and discharge it into the power 
plant, where it will take a sheer drop of 
450 feet. When this water reaches the 
cups on the big water wheel it will be 
traveling at the rate of 100 miles a min- 
ute, so fast, in fact, that the entire volume 
of water coming down the flume forces 
its way out and into the cups in the fori 
of a jet less than three inches in diamete‘ 
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Safety Devices of Electric Elevators 


An Explanation of Mechanisms for Stopping the Car if the Cables 
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Slacken, also of Mechanical and Electromagnetic Forms of Brake 
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The slack-cable stop shown in Fig. 37 
is of the design shown in Fig. 31, which 
differs from that of Fig. 32 only in the 
way in which the force for throwing B’ 
into engagement with B” is obtained. The 
exact construction of the stop in Fig. 32 
is shown in Fig. 38, in which it will be 



































Slack Cable Rig Power, N.¥. 


FIG. 38 
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noticed that a weight II’ is provided to 
move the lever B, instead of the spring 
around the shaft S, in Fig. 37. The con- 
struction of the .catch at the ends of the 
levers B and L’ is not the same in both 
Figs. 31 and 32. In the first-named it 


LLIAM BAXT 





is like. that presented in Fig. 37; that is, 
the lever B has a pin that engages with 
a groove in the upper side of the lever 
L’, but in Fig. 32 the construction is as 
shown in Figs. 39 and 40, in which the 
pin and groove exchange places. This 
change in the construction is also shown 
in Fig. 38. 

When the elevator motor is placed at 
the top of the elevator well the slack- 


cable stop is modified as indicated in 
Fig. 41; the weight IV’” is used to pro- 
vide the force to rotate the shaft L” 


whenever the lifting cables R become so 
slacked that the rcds P’ ean move to the 
left to carry the lever L’ downward as in- 
dicated, and thus to free the lower end 
of the lever B. The shaft L” runs under 
the drum from one side to the other, just 
as in Fig. 37, and there are two levers P’ 
to the left-hand ends of which is fastened 


a rod carrying rollers P” that press 
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MECHANICAL BRAKES 

The brake of the machine in Fig. 32 is 
constructed as represented in Figs. 44 and 
45, the first giving side and edge view 
and the latter a detail 
tightening piece D. The brake wheel // 
is formed extending to the 
diameter one of the parts of the coupling 
that connects the armature shaft and th: 
shaft. On the periphery of this 
part a rim is extended parallel with th« 
shaft so as to provide a cylindrical surface 
for the brake and A” to bear 
against. These shoes are pivoted at B’, 
B’, in the casting FE, and at their outer 
ends BB two connecting rods C are at 
tached to connect them with the tighten- 
ing piece D, which is mounted upon the 
stud D’. The lever D” is also firmly 
mounted upon D’ so that when the brake- 
actuating rod F is depressed the tightener 
D rotates clockwise and applies the brake; 
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Trip Bar 
FIG, 40 
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The lever 
nor with 


against the lifting ropes. 


is not connected with P, 


There are two levers P and two levers P’ 
which slide through two guide stands Q. 
The shapes of the levers N’ and P and the 
rollers P” are shown in Figs. 42 and 43. 








Power, . ¥. 






while when it is raised the shoes are 
moved away from the brake wheel. {he 
rod F is depressed by the crank lever 
which, it will be noticed by examin 
Fig. 32, is rotated to the position in which 
it is shown in Fig. 44 to stop the cle 
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vator. The rod F is not made fast to the 
wer casting F”, but can slide freely 
hrough it, so that if the movement of K 
wn to the bottom position should be 
iore than enough to press the shoes 4’, 
‘ against the brake wheel 4, the spring 
would compress and permit F to slide 
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FIG. 42 
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is substantially the same as that shown in 
Fig. 44, the principal difference being that 
the shoes A’, A” are pivoted on a single 
pin instead of on the two pins at B’, B’. 
Another type of mechanical brake used 
in the Haughton machines is shown in 


Fig. 47. This is a band brake and con- 
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that is attached to the casting E and car- 
ries a spring upon which a bracket riveted 
to the band AH’ rests. The object of this 
construction is to permit the 


itself 


band to 
respect to the brake 
wheel so as to not bear against it on the 
upper or 


center with 


lower side when the rod F is 
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FIG. 43 




















down through F”. This action will be 
more readily understood by referring to 
rig. 44 and noting that the rod F ex- 
tends between the forked sides aa of the 
lever D”, The construction of the rod F 
is shown in Fig. 46 and it will be noted 
that in the lower end the hole is elongated 
is to permit a considerable vertical 


movement without touching the pin that 
passes through the end casting Ff”. By 
properly adjusting the position of the 


n F, at the upper end of the spring 


S pressure with which the brake 
S are applied can be regulated so as 
t ‘rest the movement of the car in any 
distance that may be desired. The shoes 
re faced with leather, so as to produce 
2 uniform friction, and prevent freezing 
fas 


brake of the machine in Fig. 31 
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FIG. 


sists of a single band made of wrought 
iron or steel and thin enough to have suf- 
ficient flexibility to conform to the curva 
ture of the brake wheel. The part of the 
band that comes in contact with the brake 
wheel is lined with leather. The band is 
supported on the right side by a rod EF’ 


Reach Rod, One Complete 
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raised to throw the brake off. The con- 
struction of the rod F is the same as in 
Fig. 44, the lower end being made with a 
slot for the pin that connects F” and D” 
to work in, the spring S being tightened 
or loosened, as may be required, to ob- 


tain the proper brake tension. The weight 
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W simply acts to balance the lever D” 
and the rod F so as to make the rotation 
of the crank K easier. The casting D to 
which the ends of the brake band are se- 
cured swings around the pivot held in 
the bracket G and acts to tighten or re- 
lease the brake band. The construction 
of this crowfoot casting is shown in Fig. 
48, which gives top, side and end views. 
The end B of the brake band is held in 
the lugs a,a, and the end B’, which it 
will be noticed terminates in two screws 
with nuts is held in the arms b. The hole 
through which the screw B’ passes is 
tapered, with the small part at the left 
side, so as to permit the screw to rock 
as the casting is rotated in the act of 
tightening the band. The operating lever 
D"” is attached to the part a’ and the 
counterbalancing weight II’ is placed on 
the arm a”. 


ELECTROMAGNETIC BRAKES 


The brakes thus far described are of 
the type known as mechanical brakes. 
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They are called mechanical because they 
are put on or released by mechanical 
means; that is, when the hand-rope sheave 
is rotated to start the elevator it not only 
swings the reversing switch to the run- 
ning position, but in addition lifts the 
brake shoes from the brake wheel. In 
stopping, the brake is applied by the rota- 
tion of the hand-sheave shaft at the same 
time that the reversing switch is turned 
to the stop position. Brakes are also 
made to be operated by a magnet, and 
when so made they are called magnetic 
brakes. Generally this type of brake is 
used with machines that are electrically 
controlled, but it is not uncommon for 
such brakes to be used with mechanically 
controlled elevators. 
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The type of magnetic brake used by the 
Haughton company with mechanical con- 
trol is shown in Fig. 49. At the left is 
an elevation at right angles to the motor 
shaft, and at the right an elevation par- 
allel with the shaft. The construction 
of the brake is clearly shown in the first 
illustration. The brake wheel D is clamped 
between the brake shoes D’ D’, the pres- 
sure being supplied by a spring mounted 
upon the rod N. The shoes are pivoted 
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that work inside of the solenoid coil VM. 
When a current is passed through the 
coil the plungers are drawn in, causing 
the lower ends of the brake arms to b 
spread farther apart. When the elevator 
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FIG. 47 
a 7 is running the current is passing through 
L - sia the coil 47, and the brake shoes D’ D’ are 
' ne y . 
. held off. When the elevator is stopped, 
' the current is cut off the coil, and then 
! . + 
the spring on the rod N forces the shoes 
i D’' D’ together. The screws p/p are pro 
| . e e ° . 
| vided for the purpose of adjusting the 
distance through which the brake shoes 
! can be moved. The frame F to which 
the brake-shoe arms D’ are pivoted at 
a” ; 
ry 
b 
Crowfoot ees &F. 
FIG. 48 
at E E, and their upper ends are drawn E E also forms part of the magnetic 


together, so as to spread the lower ends 
and release the brake wheel, by the at- 
traction of a solenoid magnet M. The 
rods M’ carry at their inner ends plungers 


cuit of the magnet, and serves as well (Oo 
hold the magnetizing coil M in position. 
This frame is secured to the side of the 
casing that envelops the worm wheel, 2s 
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shown in the right-hand view, the flange 
of F being bolted against the flange F’. 
This view also shows a portion of the 
stop-motion mechanism and the operating 
sheave. It also shows the way in which 
the reversing switch is mounted on top 
of the brake-magnet frame F. The sprocket 
wheel A, on the stop-motion shaft, is con- 
nected with the sprocket on the revers- 
ing-switch shaft by a chain that is indi- 
cated in the drawings by a broken line. 
The switch itself occupies the position of 
the rectangle C in the left-hand view, Fig. 
49. 

That portion of the stop motion that 
connects with the slack-cable stop is not 
shown in Fig. 49. When a magnetic brake 
is used, the slack-cable stop can be of the 
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electrical type, and may consist of a modi- 
fication of the mechanism already de- 
scribed, or may consist simply of switches 
placed on top of the elevator car, or in 
any position where they may be opened 
by the slacking up of the lifting ropes. In 
any such arrangement, the switch must 
be so connected with the controller as to 
cut the current off not only from the 
motor, but also from the brake magnet. 
Such devices will not move the stop mo- 
tion, however, and on that account will 
not return the reversing switch to the 
stop position, as this switch is mechanical- 
ly moved through the action of the stop 
motion. On this account a mechanical 
slack-cable stop is much the better device 
to use in connection with a mechanically 
controlled elevator. 


POWER AND THE ENGINEER. 
Boiler Room Work 


At the twenty-ninth annual convention 
of American Water Works Association 
recently held at Milwaukee, Wis., J. M. 
Whitham, of Philadelphia, presented a 
paper on boiler-room work, entitled: “A 
Boiler Room Symposium.” After a highly 
humorous introduction to the question, 
Mr. Whitham got to the serious part of 
his paper. He started in with the fireman. 
He said: “The fireman ought to know 
that a coking coal requires different treat- 
ment from a caking coal, and that it does 
not pay to disturb an anthracite fire; that 
coal fired frequently in light doses is 
better than when fired heavily at long 
intervals. 


FIG. 49 


“There is a difference of 10 per cent. be- 
tween the work done, in fuel econ- 
omy, on the day when the fireman is 
strong and well and the day when he is 
ill, or has stomach disorder, or has been 
up with the baby all the previous night. 
Again, there is to per cent. difference be- 
tween heavy firing at long intervals, with 
a pipe smoke between times and a yarn 
spun with a comrade, and light frequent 
firing. 

“In general, aside from the smoke ques- 
tion, it makes little difference whether the 
coal is spread lightly over the grate by 
the alternate-door method of firing, or 
coked in front and then pushed back. In 
either case, the grate should be covered 
and continuously covered, and the depth 
of covering should not be less than six 
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inches in any part.” He said: “You may 
talk about your steam-jacketing of pump- 
ing-engine cylinders, your receiver re- 
heating, your use of superheated steam 
and your attenuated vacuum in the con- 
denser, but when a test based upon coal 
is to be made, the fireman is more im- 
portant than any of these items singly. 
If he is important during a dress-parade 
test, he is important in the everyday op- 
eration of the plant. 

“If there must be a difference in pay 
between the stationary engineer operating 
the pumping engine and the fireman in 
the boiler room, a want of harmony or 
symphony, as it were, between them in 
matters of pay, then in my opinion the 
fireman should receive the higher pay. 








“This is radical advice not likely to be 
followed, but is justified by the want of 
symphony between manual labor and skill 
that must be respectively exerted. The 
pumping engine generally takes care of 
itself. You will note that the engineer is 
generally fat and lazy, while the fireman 
is an athlete.” 

Passing from the fireman to the fur- 
nace and mechanical stokers, Mr. Whit- 
ham said this: “Mark this, there is no de- 
vice of this kind on the market today 
which contains any fundamental principle 
of operation different from similar devices 
threshed out from sixty to eighty years 
ago, and when you come down to the best 
of these devices, this best device will 
have to hustle to beat the common grate 
and a skilled fireman using the same coal. 
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“The furnace ought to be roomy enough 
to permit the combustion being  sub- 
stantially completed therein. Boilers are 


generally set too low and the furnaces are 
too cramped. I have seen the most ex- 
pert fireman, firing the best of coal, op- 


erate a boiler under its most economic 
loading, and after all conditions had been 
prepared for the test, and obtain results 
so miserable that had he secured them in 
ordinary commercial practice he would 
have lost his job. Why was this poor 
result? In this particular case there wasa 
cramped furnace. The volatile of the 
fuel, in this case about 22 per cent., was 
distilled and reached the heating or re- 
frigerating surfaces of the boiler at too 
low a temperature for ignition and so 
passed away unignited and unutilized. The 
richest part of the coal was lost up the 
chimney. The gas-analysis apparatus does 
not indicate this waste, since it is hydro- 
carbon and all the apparatus shows is 
the percentage of carbonic acid, carbonic 
oxide and oxygen; and right here let me 
advise that there is more to be gained by 
having a fireman who knows his business 
than by having the boiler-room walls 
decorated with gas-analysis apparatus. The 
latter is good; but a good fireman is best 
of all.” 

As to the extent of grate surface he 
said: “The extent of grate should be 
proportioned to the heating surface of the 
boiler in general, although depending upon 
the draft, and should be about 1 to 30 
for small anthracite; 1 to 40 for semi- and 
full bituminous, with draft from 0.4 to 
c.5 of an inch; 1 to 60 for semi- and full 
bituminous coals, with drafts exceeding 
YZ inch.” 

In speaking of the code of rules for 
boiler testing adopted by the American 
Society of Mechanical Engineers, the 
author said: “Ifthe code were followed 
strictly, each engineer should have a corps 
of six or seven assistants for a test of a 
100-horsepower boiler for tén or twelve 
hours. Few people can afford to pay for 
such a luxury, and it is unreasonable to 
expect them to do so. In a boiler test 
there are but few conditions of paramount 
importance, or of much more than trifling 
moment. They are: (1) A correct de- 
termination of the amount of fuel used and 
the moisture thereof; (2) a correct de- 
termination of the amount of feed water 
used; (3) the pressure in the boiler; (4) 
the temperature of the feed water. Of 
course, it is interesting to get a whole 
mass of data relating to outside and in- 
side temperatures, quality of waste gases, 
the drafts in the furnace at the breeching 
and in the stack, quality of steam, etc., but 
all this auxiliary information isn’t worth 
thirty cents. 

“In making a boiler test there should 
be no jockeying, and the person guilty 
of such a practice is not an engineer, and 
is not honest. . The points aimed at are 
truth and fact, and the engineer should 


not care whether he pleases his employer 
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or not, so far as ascertaining the facts 


is concerned. With this in mind, it is 
important that the coal on the grate shall 
be exactly the same in quality and quan- 
tity at the end of the test as at the be- 
ginning. It is absurd to start a test with 
a naked grate and end the test with a 
burnt-off fire, this not com- 
mercial, and commercial conditions must 
control if the results are to be of any 
value. There is no point in the boiler 
test requiring such keen observation and 
judgment on the part of a testing engi- 
neer as the determination of the amount 
of coal on the grate at the beginning and 
end of the test.” 

In closing, he said: “In order to se- 
cure greater ‘symposium’ in a boiler room, 
it is necessary (1) that no man should 
be sent into a boiler for repairs or clean- 
ing unless his life is protected by two 
steam-stop valves, both of which should 
be shut and kept shut; (2) that if the 
company or municipality owning the water 
works desires to avoid heating water for 
the sewer, each boiler should have two 
blowoff valves in tandem.” 
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Moisture Contained in the Atmos- 
phere 


By N. A. Carte 





The amount of moisture which can be 
held by a given quantity of air increases 
with the temperature and decreases with 
the pressure. The air is said to be sat- 
urated with moisture when it contains all 
the moisture which it can hold at that 
temperature and pressure without conden- 
sation. 

The moisture the air 
humidity and measured 
bitrary decimal scale, of which 100 is the 
saturation point of the air, at which it 
will hold no more water vapor, and'o is 
the point at which the air contains no 
moisture. 

The degree of saturation of the air is 
expressed by the ratio of the moisture 
actually present in the air to that which 
it would contain if it were saturated. 

When the temperature of air containing 
moisture is falling, a point will be reached 
at which the air is saturated with mois- 
ture for that temperature and a further 
lowering of the temperature will result 
in a condensation of some of the moisture. 
The temperature at which this occurs is 
called the dew point of the air. 

Air saturated, not 
even when it is raining; neither is it ever 
perfectly dry. Relative humidity is not 
a proper measure of the moisture con- 
tained in the air. At a low temperature 
even a high relative humidity represents 
a very small amount of moisture actual- 
ly present in the air, while a low relative 


as 
ar- 


is known 
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is never perfectly 


humidity at a high temperature represents 
a great deal. 
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For different saturation temperatures, 
the weight in grains of water vapor con- 
tained in a cubic foot of air is as fol- 
lows: 


Temperature of Weight of Mois- 


Saturation; ture in a Cubic 
Fahrenheit Foot of Air; 
Degrees. Grains. 
0 0.56 
10 0.87 
20 1.32 
30 1.96 
40 2.85 
50 4.08 
60 5.74 
70 7.98 
80 10.93 
90 14.79 
100 19.77 


It is not the intention of the writer to 
discuss the methods of measuring rela- 


tive humidity, except to say that two 
kinds of instrument are used for this 
purpose, “hygrometers” and “psychrom- 


eters.” The hygrometer depends on the 
expansion and contraction of some sub- 
stance in the presence of moisture in the 
air, in proportion to the amount of mois- 
ture present. A psychrometer consists of 
two thermometers; the bulb of one 
ing covered with muslin so as to retain a 
film of water surrounding it. The evapora- 
tion of water from the bulb incased in 
muslin will cool it to an extent depending 
upon the amount of moisture present in 
the air. The relative humidity of the 
air is calculated by means of tables from 
the temperature of the dry bulb and 
the difference of temperature between the 
readings of the two thermometers. 

The engineer concerned with the 
question of humidity in cold-storage work, 
refrigeration and the ventilation of build- 
ings. Data are usually available regard- 
ing the temperature of the air and its 
humidity or degree of saturation. What 
the engineer wants to know is the actual 
amount of moisture present in the air 
which to handled. The chart on 
page 000 is designed to show the weight 
of water in ounces contained in 1000 
cubic feet of air, when the temperature 
and relative humidity are known. 
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EXAMPLES 

(1) If the temperature of the air is 70 
degrees Fahrenheit and the humidity is 
75, how many ounces of water are con- 
tained in each 1000 cubic feet of air? 

Starting with 7o Fahrenheit, 
read up to the line showing the amount 
of water contained in the air at saturation 
and then across to 75 per cent. humidity 
and to 13.7 ounces of water per 
1000 cubic feet of air. 

(2) If the temperature of the air is 90 
degrees Fahrenheit and the humidity is 
85. how much water is carried by the 
air per 1000 cubic feet? 

Starting with 90 degrees Fahrenheit, 
read up to the line showing the amount of 
water contained in the air at saturation 
and then across to 85 per cent. humidity 
and down to 28.7 ounces of water per 1000 
cubic feet of air. 
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Some Recent Engine Failures Abroad 


Details of Several Steam- and Gas-Engine Accidents as Reported by 
the British Engine Boiler and Electrical Insurance Company, Limited 





BY 


During the past year or two there have 
been reviewed in these columns a large 
number of failures and defects in power- 
plant machinery which have been of gen- 
eral suggestiveness to the designing and 
operating engineer, regardless of his lo- 
cality. One of the most valuable sources 
of information regarding engine, boiler 
and electrical failures is found in the an- 
nual report of the British Engine, Boiler 
and Electrical Insurance Company, 
Limited, which yearly presents the most 
exhaustive analyses of power-plant ac- 
cidents occurring in the United Kingdom, 
the investigations and reports being made 
under the direction of Chief Engineer 
Michael Longridge, of Manchester, Eng- 
land. These reports are sold at a nominal 
sum, and deserve close study from engi- 
neers having the time and inclination to 
take up accidents which are of local as 
well as general interest. They have been 
drawn upon freely in previous articles in 
the belief that a condensed review of 
those accidents, which are not peculiar 
to foreign practice alone, may be helpful 
to the busy engineer on this side of the 
Atlantic. The report for 1908 is now in 
hand, and in .the following paragraphs 
will be given the essential lessons of a 
number of failures of engines occurring 
in the company’s practice since the pub- 
lication of the 1907 report. 

The first failure of note was that of a 
vertical engine of the condensing type, 
with a 14x18-inch cylinder and a speed 
of from 90 to 130 revolutions per minute 
under a very variable load. The steam 
distribution was effected by a cast-iron 
slide valve, cutting off at about 0.7 stroke, 
and the speed was controlled by an or- 
dinary equilibrium throttle valve. Steam 
was supplied through a reducing valve 
loaded to 60 pounds from six boilers op- 
erating at 75 pounds per square inch. 
Two of these boilers were equipped with 
downtake superheaters, the delivery from 
which entered a_ saturated-steam main 
supplied from such other boilers as hap- 
pened to be in service. There was no 
means of ascertaining the temperature of 
the steam entering the valve chest, and it 
was impossible to form any reliable esti- 
mate of it. At some of the other engines 
situated nearer the boilers it reached 360 
degrees Fahrenheit, or 53 degrees above 
the temperature of saturated steam at 
60 pounds. As the initial pressure on 
the piston varied from 60 to 30 pounds, 
there would also be a certain amount of 


. 
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superheating from wiredrawing through 
the throttle valve. The side of the valve 
chest next the cylinder which carried 
the facing on which the valve moved was 
worn entirely through on one side and al- 
most through on the other. The metal 
had been % inch thick when the cylinder 
was refaced fourteen months previously. 
It appeared that most, if not all, of the 
wear had taken place during the last two 
months, or since the engine had been run 
upon superheated steam. A metal face 
that had been attached to the valve chest 
of another engine in the same plant was 
worn down ¥% inch in less than eight 
months. 

It is possible that with a steady tem- 
perature and arrangements for 
lubrication, which were wanting in this 
case, small slide valves might be made 
to work with dry or slightly superheated 
steam, but with steam sometimes wet and 
sometimes dry, and the ordinary oil cup, 
nothing but trouble could be expected. 
The company’s experience with — slide 
valves working in superheated steam has 
not been encouraging. Corliss valves ap- 
pear to work well up to a temperature 
of 500 degrees Fahrenheit, or thereabouts, 
but a cautionary point applies; the steam 
valves, having little lap and little mo- 
tion are not likely to give trouble, but 
the exhaust valves, which have practically 
the same lap and travel as slide valves, 
may do so in the rare cases in which the 
steam remains superheated, and the cyl- 
inder dry throughout the stroke. For 
the highest temperatures multiple-beat 
drop valves appear likely to answer best. 

The case is cited of a pair of compound 
engines of the horizontal type, with cyl- 
inders originally 25x50-inch, with 60-inch 
stroke, with a boiler pressure of 160 
pounds per square inch, and a normal 
speed of 52 revolutions per minute. The 
smaller cylinder was fitted with a liner 
and steam-jacketed. The liner had been 
rebored at the same time to 25% inches 
in diameter. The smaller piston was a 
simple hollow casting, 25 inches in diam- 
eter and 7% inches deep, packed with 
three cast-iron rings 1% inches broad, 
and varying at the time of the breakdown 
from 9/16 inch to 1% inch thick, the thin- 
nest parts being nearest the joints. There 
was no tailrod to support its weight. Soon 
after starting one morning, the engineer, 
hearing an unusual noise in the cylinder, 
stopped the engine, took off the cylinder 
cover, and found a piece driven out of 
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the liner about 9 inches from the rear 
end and one of the piston rings broken. 
On gaging the cylinder its diameters were 
found to be 24,°g inches on the front 
end, 254% inches in the middle and 
25% inches at the back. Apparently the 
joint of one of the rings had turned 
around to the upper part of the piston, 
and the ends had sprung out of the 
groove. One of these ends had become 
caught between the piston, and the liner 
had been broken off and been forced 
through the latter. The piston had ap- 
parently not been examined for a year. 
The plant was shut down a week by this 
trouble. 

A dangerous accident was averted by 
the prompt and courageous action of the 
engineer in charge of a horizontal tan- 
dem-compound engine, 26 years old, with 
cylinders 18 and 29 inches, by 30-inch 
stroke, running at 94 revolutions per min- 
ute on T1o pounds per square inch. The 
high-pressure cylinder had Corliss valves, 
the two steam-valve boxes on the top being 
connected to each other by a pipe of 
rectangular cross-section, on the top of 
which was bolted the engine stopvalve. The 
flange oi this valve casing was 1014 inches 
outside diameter, and the neck between 
the flange and the bulb containing the 
valve seat was 63@ inches external and 
5 inches internal diameter. The upper 
flange of the casing was connected to the 
end of the steam main extending across 
the three boilers which supplied steam by 
about 19 feet of 5-inch cast-iron pipe, 
with three right-angle’ bends of small 
radius. The pipe, besides being bolted 
to the stop valve and steam main, rested 
on the wall between the engine house and 
the boiler room, but was not anchored 
anywhere. The engineer was sitting with- 
is 6 feet of the stop valve, when he 
noticed escaping steam and on closer ex- 
amination found a crack extending nearly 
all around the neck just above the bot 
tom flange. With cool and immediate 
action he shut the valve and prevented 
the casing from being blown off the cyl- 
inder. The cause of the fracture was 
probably the deterioration of the metal 
by the vibration of the steam pipe during 
its long life. Had the pipe been firmly 
anchored in the wall, the vibrations 
caused by the sudden stoppage of th 
steam flow on the closing of the Corliss 
valves would have been lessened. 

An accident occurring to an 800-hors: 
power engine running on 85 pounds steam 
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pressure illustrated the heavy stresses to 
which bolts and flanges can be. subjected 
when the jointing material is laid entirely 
within the bolt circle. A few seconds 
after opening the stop valve to start this 
engine, and just after the flywheel had 
begun to move, the bolts and studs se- 
curing the cylinder cover gave way, and 
the cover was blown off and driven up 
the rod until the gland bolts struck the 
bottom of the socket of the coupling rod. 
The bolts were bent and the gland and 
stufing box broken. Neither of the cot- 
ters in the piston rod or the crosshead 
was bent, and no water came out of the 
relief valve. The breakage was due to 
the unequal straining of the bolts caused 
by screwing down the cover upon an as- 
bestos jointing ring, 7g inch wide and 
3/16 inch thick, laid inside the bolt circle. 
There were 22 bolts and studs, 1% inches 
in diameter, so that the stress upon them 
from the steam pressure, if uniformly 
distributed over the cross-section, would 
have been 6200 pounds per square inch; 
but when this stress was concentrated 
the small portions of the areas 
next the jointing ring, it must have been 
several times that intensity, and evidently 
sufficient to start fractures at the bot- 
toms of the screw threads, which ex- 
tended until the bolts became too weak 
to bear the load upon the cover. 

The case is cited of a pair of horizontal 
tandem-compound engines, operating on 
80 pounds pressure. The cylinder diam- 
eters were 22% and 42 by 72. The speed 
was 42 per minute. The 


upon 


revolutions 
connecting rods had forged eyes at the 
crank-pin ends, but butts and open straps 
at the crosshead ends. The brasses at 
these ends were tightened by a pair of 
folding cotters, with screws at the ends 
passing through conical boxes resting 
against the straps, and secured by nuts 
upon the screwed ends of the cotters. 
There were no bolts through the ends of 
the straps and no clips around them to 
prevent their opening out in the event of 
the cotters getting slack or breaking, 
although the risk of neglecting such safe- 
guards had been clearly explained to the 
owners. Last year the risk matured and 
one of the cotters broke, while the strap 
epened and came off. The piston rod was 
freed and driven backward, carrying the 
crosshead with it. The high-pressure cyl- 
inder and its cover were badly broken up; 
the low-pressure cylinder was cracked and 
its cover broken. The guides for the 
crosshead were broken by the slide blocks, 
the crosshead was broken, the piston-rod 
cotter badly sheared, the circulating pump 
broken in pieces, and the engine bed- 
plate fractured. The accident required a 
shutdown of 46 days through the neglect 
of precaution which would have cost 
Perhaps $ro. 

ilure to inspect a cotter caused an- 
Cther breakdown in a horizontal condens- 
Inc engine with a 25x48-inch cylinder, 
normal speed 60 revolutions per minute, 
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with a boiler pressure of 90 pounds. The 
air pump, horizontal and double-acting, 
8% inches in diameter by 54-inch stroke, 
was placed behind the cylinder with its 
piston rod passing through the back cover 
of the latter, and was coupled inside that 
cylinder to the end of the main piston 
rod by a cotter secured by a split pin. 
The engine came to a standstill one even- 
ing and the attendant found the spindle 
of the rear-end exhaust valve twisted off. 
On opening the cylinder he found the 
cotter which had fastened the air pump 
to the piston rod lying in the valve box 
with one end sheared off. The cotter had 
evidently fitted badly, become © slack, 
sheared the split pin, jumped out of the 
rod and fallen into the exhaust port, 
where it had been caught and sheared 
by the closing valve. The cotter had not 
been inspected for more than three years. 


GAS-ENGINE FAILURES 
Two gas-engine failures 
cluded, on account of the illustration 
which they afforded of connecting-rod 
bolt and flywheel-key troubles. The first 
case was that of a horizontal 20x30-inch 
engine running at 180 revolutions per 
minute on producer gas. The large end 
of the connecting rod was of the marine 
type with round-backed gunmetal steps, 
the cap being held by two steel bolts 2 
inches in diameter, Whitworth screw 
thread. There were no fillets at the junc- 
tions of the shanks and heads, nor were 
the shanks reduced in diameter between 
the heads and the screw threads. Thus, 
the smallest diameter of each bolt was 
the core diameter of the thread. The 
engine was started in August, 1907. Soon 
afterward the cylinder end cracked, but 
was temporarily repaired and kept at 
work while a new cylinder was being put 
in shape. This was installed early in 
1908, and the engine then ran until 
February, when both the bolts in the 
large end of the connecting rod gave 
way at the junction of the shank to the 


may be in- 


head. In the one which probably broke 
first the fracture had evidently begun 
some time before the final break, and 


had extended gradually through the metal, 
for with the exception of a small area 
the surfaces of the fracture were smooth 
and black with oil. In the other fracture 
the break was new; its surfaces were 
clean and fresh and with large crystals. 
The cause of the original crack which 
led to the first failure was probably the 
sharp corner at the junction of the head 
and shank. The stress upon the bolts 
through the inertia of the moving parts 
was probably about 3000 per 
square inch. Previous to the breakdown 
the engine had made about eleven million 
revolutions. The cylinder end, piston and 
bedplate were broken beyond repair, the 
liner was damaged and the connecting 
rod bent. After the breakdown the bolts 
in the large end of the connecting rod of 
another engine owned by the same plant 


pounds 
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were examined, and an incipient crack 
found, with the aid of a magnifying 
glass, at the junction of the head and 
shank of one of them. The additional 
bearing surface gained by omitting the 
fillets under the heads of connecting rods 
of the marine type is not sufficient com- 
pensation for the risk involved. 

The second gas-engine accident was 
that of a horizontal engine, with 84x15 
inch cylinder, running at 176 revolutions 
per minute on illuminating gas. The en- 
gine had one flywheel, 5 feet 6 inches in 
diameter, with six curved 


boss 734 inches in 


arms, and a 
diameter by 7 
inches wide, bored to 34-inch diameter to 
receive the crank shaft, to which it was 
secured by a key 8™% inches long, 7% inch 
broad and % inch thick, with a gib head. 
The depth of the keyway in both shaft 
and was 5/16 inch. In 1907 the 
key broke inside the boss from the head 
end, and both it and the keybed in the 
shaft were found to be battered and 
slightly worn at the edges, indicating that 
the wheel had been rocking at the key. 
The owner of the engine was advised by 
the inspector to have the wheel taken off 
the shaft and the keyways in both ma 
chined to true plane surfaces, but he 
declined to allow the engine to be shut 
down longer than was necessary to get 
a new key driven in. 


boss 


The new key was made up and driven 
in tightly, and a tin shield which covered 
the end of the shaft was renewed. The 
engine ran for months, when the 
wheel became so loose as to attract atten- 
tion. 


nine 


When the tin shield was removed 
the side of the boss which it had covered 
was found to be cracked radially from the 
leading corner of the keyway. The side 
next the engine was still sound. There 
was also a longitudinal crack in the shaft 
parallel to the trailing or driving edge 
of the keyway. The key was loose and 
easily driven out, but the wheel was fixed 
and forced off with difficulty. It 
was then seen that the crack in the shaft 
extended the full length of the keyway, 
parallel to and about % inch from it, and 
that the metal between it and the keyway 
had risen sufficiently to bind the wheel. 
The trailing or the driven side of , the 
key had forced back the face which was 
driving it and sheared the material lying 
immediately behind. The key and the key 
way were worn round and the diameter 
of that part of the shaft on which the 
boss of the wheel had been riding was 
reduced nearly 1/32 inch, except where 
the partly sheared material behind the 
key and between it and the crack had 
been forced outward by the pressure of 
the key. The partial shearing of the 
shaft, the flow of the steel behind the 
keyway and the longitudinal crack about 
where the plane of the keybed would cut 
the circumference of the shaft, differ- 
entiated this trouble from the ordinary 
cases of rocking wheels and consequent 
split bosses. 
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WE PAY FOR USEFUL 


Curing an Engine Pound 


A certain engine had developed a bad 
pound on the head end, and I had the 
pleasure of assisting the engineer in 
charge of the plant to find the cause by 
a general overhauling. It had no name- 
plate upon it, but was generally supposed 
to be a 9x12 Porter engine, 240 revolu- 


tions. At first I applied the indicator, 
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with the result that Fig. 1 was obtained, 
which showed that the valve rod had been 
lengthened by someone. I corrected this 
but still the pound was there, so I turned 
the engine over, making marks on the 
crosshead guides extreme of 
travel. Then disconnecting the connect- 
ing rod, I pushed it hard up against the 
head end and found that the crosshead 
only went even to the marks on the guide. 
This showed that there was no clearance, 
the piston hitting the head end while the 
crosshead passed the crank-end mark 
Y% inch, showing that the crank end had 
that amount and the 
end none. 


on each 


of clearance head 

The piston rod had been screwed into 
the crosshead up to the last thread by 
someone to stop this pound. The trouble 
was due entirely to the fact that previous 


parties were not familiar with the style 
of connecting-rod end, which is shown 
in Fig. 2, and had kept putting in shims, 
making matters worse at every shim. Re- 
ferring to Fig. 2, I found the shim put 
in between the end of the key and inner 
brass box, which of course lengthened the 
distance between the pins as keying up 
took place. After removing the shim and 
placing it between E and D, Fig. 2, the 


clearance became equal. The end of the 





























rod does not bear against the brass box, 
but has an open slot like that in Fig. 3. 
Fig. 4 shows the imprints of the follower 
bolts, 1/6 inch deep, which were made 
by the continuous pounding of the piston 
against the head end. 


A. C. WALDRON. 


Lynn, Mass. 





Vibration 


Reading about a church in England 
having a turbine set on a concrete slab 
supported by rubber blocks reminded me 
of a similar job I did in on of the lead- 
ing hotels of this city. The supporting 
piers of this building were about 8 feet 
square. One of them came down in the 
laundry, and two extractors running at 
1600 revolutions per minute were placed 
at the foot of this pier. The action of 
these machines caused the piers to vibrate ; 
cracking the plaster throughout the build- 
ing. 

It was suggested that a sheet of rubber 
under the machines, but 
deteriorates rapidly, especially 
when in contact with oil, this idea was 


be placed 


as 


rubber 


IDEAS 


abandoned. After studying the proposi- 
tion, this method was tried and proved 
satisfactory, and far as I know is 
A pit about a foot deep, rec- 
tangular in shape, was dug and concreted 
Then a sheet of hair felt about 114 inches 
thick was placed in the pit and the ends and 
sides turned up flush with the floor. Then 
concrete, made strong, about I part of 
portland cement to 2 of sharp sand, was 


made on the felt and the machines were 


as 


so today. 


Bed of Machine 


Lag-screw Ex- 
pansion Bolts 
Floor Line 
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bolted to it. 
the hair felt. 


The machines “floated” on 


Harotp JAMES. 
New York City. 





Heating Shaft Couplings 


Heat, when properly applied, is one of 
the most useful aids an 
have in his repair work. 


engineer can 
Take, for ex- 
ample, a shaft coupling that has to come 
off; pulling bolts and sledges have failed 
to make it move. It is here heat judicious- 
ly applied will often do more than all 
the slugging and bull strength. 

A piece of sheet iron wired or blocked 
in place will suffice to hold the fire against 
the coupling. A few wet rags to keep 
the shaft cool, and things are ready for 
the blaze. If it not possible to 
remove the key beforehand, care must 
be taken to that it starts with the 
coupling; otherwise, if it is made with a 
taper, forcing the coupling will bring it 
up harder on the key. 


were 


see 


If the coupling is of cast iron or bronze, 
care will have to be taken that it is not 
hammered too hard while hot, otherwise 
a fracture result. 

In shrinking on couplings that are too 
heavy to manipulate readily by hand. it 
is a good plan to sling them in position 
near the end of the shaft and heat them 
while hanging, that, 


may 


they 


so when 
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expanded enough, it is simply a matter 
of swinging them on. 

Before heating it is a good plan to 
verify the bore of the coupling as to 
size. It should be a “wee bit” smaller 
than the shaft, the exact amount depend- 
ing upon the diameter of the shaft, and 
is given in engineers’ or machinists’ hand- 
books. If the bore proves up all right, 
then a wire gage, say, of 3/16- or %4-inch 
bar iron, pointed at each end and of the 
diameter of the shaft that goes in the 
should be When the 
heated coupling shows an easy fit by the 


coupling, made. 
gage, it is ready to go on. 

Right here it is well to remark that no 
matter how reliable the machinist or shop 
that does the work, it is well for the en- 
gineer to have good calipers and meas- 
uring tools and take measurements him- 
self, to check up with, and there will be 
times when this plan will save trouble 
in more ways than one. 

Just before the coupling is ready to 
be forced on, it is well to examine the 
shaft for burs or kinks and verify the 
keyway. When the coupling is on, the 
key should just be entered by hand and 
not driven home until the coupling and 
shaft are cool. This same method may 
be applied to pulleys, bands, and so on. 

Tuomas H. HEATH. 

Seattle, Wash. 





Follower Bolts 


The follower bolt illustrated and de- 
scribed by N. L. Davey, on page 621 of 
the October 12 number, interested me, as 
we have been priding ourselves for fifteen 
or twenty years at not having a single ac- 
cident such as he describes, by making 
a style of piston in which it does not 
occur. 

The thing is fully shown by the accom- 
panying sketch. Riveting in the stud pre- 
vents its coming out; turning down the 
long body of the stud makes it elastic, 
and equivalent to a spring washer; and 
the bronze-cap nut shuts out the steam 
and prevents corrosion. 

As said above, the long use, without 
ever finding one loose or broken, has 
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nded all trouble so far as we, or our 
istomers, are concerned. 

Joun E. Sweet. 
Syracuse, N. Y. 
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Effect on Economy of a Poorly 
Constructed Foot Valve 


The foot valve shown in Fig. 1, con- 
sists of an upper half tapped to receive 
the suction pipe, a lower half with aper- 
tures to admit water, and between them 
a leather gasket, part of which formed 
a flap, as shown by the heavy line in 
Fig. 2. This valve was screwed to the 
bottom of the suction pipe of a centrifu- 
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gal pump; when in operation a yacuum 
gage in the suction line showed 20 inches 
of vacuum, which was too high, consider- 
ing that the length of suction pipe was 
only 6 feet. It was thought the apertures 
admitting water were throttling the flow 
and the lower half of the foot valve was 
left off, but there was no improvement. 
On further examination it was found 
that the flap, when open, rested its edge 
on the surface of the valve, as shown in 
Fig. 2, and practically shut off the flow. 





751 


This was corrected by fitting a casting 
between the two halves, allowing plenty 
of room for the flap to open. See Fig. 3. 
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The vacuum gage now showed only about 
2 OF 3 inches. 
A. H. 


ANDERSON, 
Chicago, Ill. 





Why Dashpots Sometimes Fail to 
Work 


The gland on the steam valves may be 
screwed down too tight, or the packing 
needs renewing. The valves may not be 
properly lubricated, or the seats are cut. 
The engine may not have enough com- 
pression to counterbalance the pressure 
on the valve. The leather may be worn, 
or hard and dry. The vacuum pot may 
get air around the leather, or through 
the gasket in the bottom of the pot, if 
any, or the pots may be worn badly in 
some cases, although seldom is this the 
fault. 

Among some of the remedies that | 
find satisfactory are the following: Use 
good packing on the valve stems. Do 
not tighten any more than is necessary to 
keep from leaking. Keep the leathers on 
the plungers moist; this can be done by 
using a few drops of castor or neatsfoot 
oil occasionally. 

As the dashpot is generally set close in 
the floor, it will naturally collect dust. 
especially when sweeping around it. <A 
good remedy to cut loose the dust and 
gummy oil and to moisten the leather 
is the following: Take warm water and 
good soap (white preferred) and make 
about a pint of soapy water. Take a 
squirt can, put the water in the can, and 
then squirt the soapy water so it will 
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reach the plunger in the vacuum pot. 
This will remove the old gummy oil and 
dust, and moisten the leather and cause 
it to swell. The best time to put the 
water in is when the engine is running; 
only a small amount is necessary. After 
the water dries out, put a few drops of 
castor or neatsfoot oil in the pot. 

If the leather is worn badly, take the 
plunger out, get some good flax thread or 
shoe thread, and put it under the leather, 
around the plunger, as if you were using 
paper liners. Put enough around the 
plunger to make the leather fit the pot 
snugly. After you once use thread for 
spreading the leathers you will not use 
paper again. 

A pot should close properly, if it rises 
as much as one inch, provided everything 
is in good order. The pots on all Corliss 
engines that I have seen will work prop- 
erly when proper care is taken of them, 
although there may be some exceptions. 

A. L. Howarp. 

Wiggins, Miss. 





Curing a Hot Crank Box 


Fig. 1 shows a crank box that always 
ran hot, a piece of designing found on a 
high-class engine. There is a wedge com- 
ing down on the bearing, or one-half of 
the crank box, and a simple set screw for 
letting it down. There is no provision 
for keeping this wedge from working 
down too low and clamping the box too 
tight, causing it to run hot. This crank 
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bearing gave considerable trouble, until 
we put another set screw beneath the 
wedge, as shown in Fig. 2. This way we 
could adjust the wedge between the two 
screws and hold it where we set it. 

C. R. McGanHey. 


Richmond, Va. 
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Corliss Engine Dashpots 


Several persons have recently stated in 
Power that Corliss-engine dashpots failed 
to work properly when the load on the 


engine was very light. The accompany- 


ing diagram from the high-pressure cyl- 
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inder of a tandem-compound Corliss en- 
gine shows that the load is unusually 
light but the engine runs perfectly. The 
governor is steady and the dashpots work 
correctly. The diagram shows also that 
the valves close very sharply. 

The diagram is shown to prove what I 
stated some time ago: That a Corliss-en- 
gine dashpot will work perfectly if the 
valves do not open at all, provided the 
valve gear is correctly adjusted and the 
dashpot and connections are correct, also. 

Harry W. BENTON. 
Cleveland, O. 





Exciter Trouble 


We are having trouble with our exciters 
and wish that some reader would help 
us out. The commutator on the exciter 
runs hot, and the heat is transmitted 
through the shaft to the bearing, causing 
a great amount of trouble. The brushes 
do not spark at all, but the brushes and 
brush holders run so hot as to be un- 
bearable to the hand. The brushes are 
equally spaced around the commutator 
and advanced slightly in the direction ‘of 
rotation. 

The armature has a small amount of 
end play when running without any load, 
but bears toward commutator-end_ bear- 
ing when the load is thrown on. The 
commutator has been turned down only 
three times. The brushes are graphite, 
copper-plated. The commutator runs hot 
with all wires disconnected from the ma- 
chine. If heating is caused from friction 
of the brushes, how can this be remedied ? 
If the tension is reduced, sparking oc- 
curs. The exciter has new bearings and 
runs without practically any vibration. 
The builder of the machine thinks there 
is a damaged field coil on the alternator, 
which calls for excessive current from the 
exciter. How can this be true when the 
machine even runs hot with all 
disconnected ? 


wires 


James A. WALKER. 
Owensville, Ind. 
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Receiver Pressure 


We have a problem that is rather difh 
cult to solve and would like assistance 
in the matter. In our plant we have a 
14 and 28 by 36-inch cross-compound con- 
densing engine. The high-pressure cyl- 
inder exhausts into the usual receiver and 
thence into the low-pressure cylinder. 
Now, it is understood that if you want 
to put more work on the low-pressure 
cylinder you must raise the receiver pres- 
sure. In this case, if we raise the re 
ceiver pressure above 10 pounds it backs 
up in the high-pressure cylinder and 
causes it to carry steam full stroke; or, 
in other words, raising the receiver pres- 
sure to get more work out of the low 
pressure cylinder only puts more work 
on the high-pressure cylinder, by choking 
the exhaust. Now, as our feed-water 
heater is a closed live-steam heater and 
we could not turn the exhaust from the 
pumps into it we tapped the end of the 
receiver and piped the exhaust from the 
5% and 3% by 5-inch boiler-feed pump 
and also the exhaust from an 8 and 10 
by 12-inch circulating pump into the re 
ceiver, which would raise the pressure to 
13 and 14 pounds, releasing the load on 
the high-pressure cylinder, making a much 
earlier cutoff and at the same time caus 
ing the low-pressure cylinder to do 20 
horsepower more work. 

Now, why is it that we cannot build 
this receiver pressure up to 14 pounds 
with a short cutoff and get same results, 
or, why is it that this exhaust steam from 
the pumps that is turned into the receiver 
until it builds up to 14 pounds does not 
choke the high-pressure cylinder? 

E. A. BALpwIn. 

Great Bend, Kan. 


A Freak Diagram 


The accompanying diagram was taken 
from a 14x36 Slater engine one morning 
after some repairs had been made by the 
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A FREAK DIAGRAM 


night engineer. The key was out of the 
bell crank of the exhaust valve and the 
steam valve would not unhook and was 
pushed so far up on the seat that it would 
not entirely close. 
WILLIAM R. Carton. 
Groveton, N. H. 
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A Centrifugal Pump Puzzle 





Accompanying is a pencil outline of the 
running part of a centrifugal pump, sub- 
mitted for the purpose of giving young 
readers something to figure on. It is 
simple, yet a puzzle to a beginner in the 
‘gine room. 


Runner Arm 


Ww pons 





CENTRIFUGAL PUMP PUZZLE 

Suppose the “boss” comes in and asks 
the engineers how much water this cen- 
trifugal pump will put into a tank in one 
hour, and how much horsepower it will 
take to run it. There are four runner 
arms to inches long and 3 inches square, 
the shaft hole is 2% inches in diameter, 
the pump runs at 350 revolutions per min- 
ute, and the lift is 24 feet. 

How would you “figger” it out to let 
the “boss” know you knew how? 

A. I. Haicut. 

Kalamazoo, Mich. 





Centrifugal Pump Peculiarity 


All centrifugal pumps running at the 
same peripheral speed, no matter how 
the vanes of the runner are curved, have 
the peculiarity that when delivering no 
water—that is, running with closed dis- 
charge valve—they create the same pres- 
sure or head in the pump chamber. This 
is due to the fact that this head is di- 
rectly dependent upon the peripheral 
speed of the runner, that is to say it 
varies as the square of this speed. Now 
if the discharge valve of the centrifugal 
pump be opened to deliver varying quan- 
tities of water, keeping the velocity of 
rim constant; and the head correspond- 
ing to each delivery of the pump deter- 
mined by means of a pressure gage, as- 
suming of course that the discharge is 
throttled directly above the outlet of the 
pump, so that the water is delivered freely 
igainst atmospheric pressure, it will be 
found that the values of the quantity of 


water delivered and the corresponding 
1 P ° . ° 
eads will vary considerably, according 


to the design of the runner vanes. Start- 
ing with the head at no delivery, this 
will first rise with increasing delivery— 
at is, as the discharge of the pump is 
ing throttled less and less—attaining a 
ccrtain maximum value and then falling 
as the quantity of water delivered by 
pump is still more increased until 
ally the pump has reached its maxi- 
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mum output, when the head will have be- 
come = 0, this point, however, being 
difficult to reach. 

The efficiency, that is water horsepower, 
divided by the actual horsepower ex- 
pended, will of course vary from o for 
no delivery to a maximum and back to 
o at maximum output against a head = o. 

The power consumed in the case of 
vanes curved forward or backward 
have a definite value at no delivery, 
gradually falling off until it reaches a 
certain minimum and then rising more 
quickly, reaching its highest value at 
maximum output. For vanes’ ending 
radially the power consumption keeps on 
increasing from the beginning. 


will 


Thus it is quite a common thing to 
have a pump delivering a certain quan- 
tity of water 
head, consuming a 


against a corresponding 
definite amount of 
power, whereas when working against a 


smaller head it will not only deliver less 


water, but also consume more power, 
due to the reasons stated. 
PauLt NETTMANN. 


Aix-la-Chapelle, Germany. 





Combined Truss and Steam Pipe 


About a year ago, in the plant of which 
I am in charge, I found it necessary to 
run a 1%-inch steam line to a small two- 
story building in the yard, 24 feet from 
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person in attendance liable to step into 
the pit, but a piece of iron or timber may 
fall into it and do a lot of damage. I 
remember of a piece of timber falling into 
a wheel pit, causing the flywheel to go to 
pieces, and | frequently have seen a 
wrench or pipe roll off into the pit. 

Not long ago, in Ohio, a friend of the 
writer stepped back into a flywheel pit 
and no one was left to tell the tale. The 
poor fellow was torn to pieces by the 
large wheel. Here in this city a young 
man was caught by a twenty-foot wheel 
and turned for a few moments and hurled 
some twenty feet. 
ing was caught. 


It seems that his cloth- 
Now, there should be 
some protection against such accidents. 

I have witnessed so many of these ac- 
cidents that it has prompted me to write 
a few lines on the subject and I should 


‘be pleased to hear from others, too. 


C. R. McGauey. 
Richmond, Va. 





A Peculiar Engine Delay 


The accident was to an 11 and 22 by 14- 
inch cross-compound noncondensing di- 
rect-connected Buckeye engine, running at 
260 minute. The usual 
practice during summer months was to 
shut down through the noon hour. As 
customary, the 
started at 12:40 and allowed to come 


up in speed, but before it reached full 


revolutions per 


engine mentioned was 
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COMBINED TRUSS 


the main building, for heatjng purposes. 
To run underground it not be 
drained, as the top of the sewer pipe is 
flush with the surface of the yard. The 
space between the buildings is used as a 
driveway for high-top loaded trucks. It 
had to go overhead, with an elevation not 
than 16 feet. With the tools and 
material on hand I assembled what I call 
substantial and 
steam-pipe covering combined, as per the 
accompanying sketch. 


could 


less 


a good truss outdoor 


JosePpH QUINN. 


Brooklyn, N. Y. 





Wants a Guard Rail for the Fly- 
wheel Pit 


Someone should start a method to com- 
pel all concerns installing large engines 
to have a guard rail around the flywheel 
pit. This should be made a law, as there 
are too many accidents due to the wheel 
pit being unguarded. Not only is the 


“1 Tee 


1" Right and 
Left Coupling 


AND STEAM PIPE 
speed, there occurred a sharp 
in the 


knocking 
high-pressure cylinder. In the 
boiler room one of the boilers showed a 
full glass. After blowing down the boiler, 
the engine was started a second time. As 
everything appeared favorable, the speed 
was increased, but the same knocking was 
experienced, 

At this stage the second engine, which 
is 11 and 22 by 14 inches, was started. On 
taking off the cylinder head of the first 
engine, a small corner was found to be 
broken off the The piece being 
larger than the clearance, it appeared to 
be the cause of the trouble. The head 
replaced and the engine 
started, but the same knocking took piace. 

Next the cylinder cocks were taken off, 
and on 
trouble 


ring. 


was slowly 


removing the second one the 
solved. A small piece of 
well worn steel, about the size of a small 


peanut, was blown 


was 
out. After replacing 
the cylinder cocks the engine was started 
without further delay. 
FRANK W. BELLINGER. 
Havre, Mont. 
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Heat Transfer and Future Boiler 
Practice 





In Arthur H. Allen’s article on this sub- 
ject:in the September 21 number, Doctor 
Nicolson’s formula is probably quoted 
correctly, but without further explana- 
tions than those given the equation does 
not appear to be correct. 

By inserting the names of the various 


OUT YOUR 


The only repair to this unit has been to 
renew the brass bushings or sleeves that 
are fitted on the pump shafts when they 
pass through the packing boxes. 

When first started up this pump was 
a “humbug ;” it not be trusted a 
half hour at a time, but the cause of the 
trouble pump, but 
due to keeping the packing in the pump- 
stuffing boxes too tight, thus burning the 
packing; then the pump got air and the 


could 


was not in the was 


values the equation would read: suction was broken. After learning to 
Btu. temp. I I lb. ft. 
——_—_—_— = | ——_ -temp. * —— ) — temp. — temp. I 
hr. X jt.? [ 200 + 40 —e (: bi inches J ft.* sec. isan neeP-) (1) 
temp.2 1 I lb. 
= — + —-temp.3 —~— )-=;—. : 
200 40 —- (: ” sackas ) jt.* sec. (2) 


The equation as it now stands cannot 
be correct, but if the constant 200 is an 
temp.? hr. ft.? 


——“—., and the con- 


expression of 
P B.t.u. 


ieee is Saal Btu. 
ant jy, an expression of ———.—— 
26 I temp.? lb. 


ntimerator 1 is in inches then equation 
(2) would become: 


and the 


temp.? 


have the packing free, we have had no 
trouble whatsoever. 

These pumps run at 1270 revolutions 
per minute and the impeller is about 15 
inches in diameter. 

Mr. Corwin will find that these pumps 
will lift by 
reciprocating pump, but the suction line 


suction just as well as any 


B.t.u. B.t.u. temp? , mch ) lb. _ (3) 
hr. x jt.2 temp.* hr. jt.? temp.? 1b. anches J jt.* sec. * 
3.t.u. B.t.u. 
- Bt u Let t —_ (4) 
hr. jt. ji.” sé. 


and this equation would then be correct. 
H. S. Bowen. 
Chicago, Ill. 





Will a Centrifugal Pump Do the 
Work ? 


I am operating a “central condensing 
station,” condensing the steam from three 
compound Corliss engines. We have two 
minute  steam-tubine- 
driven centrifugal pumps, single-stage. 


6100-gallons per 


When a pump is in operation the gage 
on the vacuum of 
13 inches and the pump discharges against 
The “total lift” for this 
pump that is stamped on the nameplate 


suction side shows a 


a head of 50 feet. 


is 56 feet, so those pumps are not worked 
at their full capacity. 

As regards reliability, one of the pumps 
has running from 3 a.m. 
until 5 a.m. the following Sunday, 24 
hours daily, week after week, for almost 
three and for the last has 
wever failed to do its full duty and has 


been Monday 


years, vear 


not caused one moment’s trouble. 


must be airtight, as only a very small 
air leakage will destroy the suction and 
once it is lost the pump must be stopped 
and started again to create the vacuum 
again. 

When a centrifugal pump is in opera- 
tion and discharging against a head, if the 
vacuum breaks and the pump loses its 
suction, the water in the discharging line 
ceases to flow and as long as the pump 
is left running the hold 


this water in the line, and it will be im- 


impeller will 
possible to create a vacuum again in the 
suction as long as this condition exists. 
There are two ways we have used, 
when our pump loses its suction, to start 
the water again; one is to stop the pump 
line is 
drained out start the pump again, or else 


and as soon as the discharge 
we close the gate valve in the discharge 
line at 
next to 


line and open the or drain 
bottom of the 


the pump. 


vent 
discharge line, 
This allows the pump to free 
itself of all air, water or vapor that may 
pass the impeller without creating any 
pressure on the discharge side of the im- 
peller, and the pump will pick up the 


water: as soon as a solid stream appears, 
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the pump is ready for work again. This 
second plan does not require the pump to 
be shut down. 

Mr. Corwin will find just as we have 
that a centrifugal pump is as dependable 
and reliable as any reciprocating pump, 
if not more so, and the attention required 
to keep it up is only a very small per cent. 
of that required to keep up a reciprocat 
ing pump. 

I have started this pump dry (that is, 
with no water in it), with the 
valve closed and the delivery line open, 
and the pump has created a vacuum of 27 
This amount 
of vacuum will be abundant to fulfil Mr. 
Corwin’s requirements. 


suction 


inches on the suction side. 


1 believe Mr. Corwin will be perfectly 
satisfied if he installs a centrifugal pump 
but I think for his work he should have 
a two-stage unit. 

Harry W. BENTON. 
Cleveland, O. 


I have been for several years operating 

a 14-inch single-stage Worthington cen 

trifugal pump and at all times the vac- 

uum gage on the suction line registers 

27.5 inches, which would show an equiva 
lent lift of over 209 feet. 

JouHn Hurst. 


Louisville, Ky. 


In the September 21 issue L. Corwin 
asks the above question. 

The hight through which a 
centrifugal pump will draw water is about 
27 feet. 


greatest 


For this maximum lift special 
precautions must be taken to insure the 
suction-pipe line being air tight, especial- 
ly so when the suction head exceeds 16 
or 17 feet. The less the suction head and 
the shorter the pipe, therefore, the bet- 
ter; and, except under extraordinary cir 
cumstances, 17 feet should not be ex 
ceeded. 

A two-stage pump would be preferable 
for the lift given (115 feet), from the 
point of view of efficiency, the limiting 
economical head for a single-stage pump 
feet; but I very 
doubt if the two-stager would increase tl 


being about 100 much 


suction head available to any useful d 
gree, 

If Mr. machi 
nearer the water level the case would a 


Corwin could get his 


pear to be an ideal one for a 
small-diameter pump. 


two-sta 
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Under existing conditions, my answer 
Mr. Corwin’s query is: “No.” 

Joun S. LEEsE. 
\anchester, England. 





L. Corwin asks in September 21 is- 
suc about a proposed centrifugal-pump 
installation. 

(he main question is in regard to the suc- 
tion which has to be carried through 300 
feet of pipe and to such a hight that 
the vacuum at the pump may be as great 
as 26 inches of mercury. 

Centrifugal-pump salesmen, he 
maintain that the centrifugal pump is the 
equal of a reciprocating pump for any 
lift, that is, will operate as well at a 
high suction head. 


says, 


This may be approximately true under 
ideal conditions, which do not often exist 
in practice. These conditions include the 
design of pump and stuffing boxes as well 
as the character of suction pipe. 

A reciprocating pump has a positive 
displacement, and without any water at 
all can produee a vacuum depending upon 
the amount of clearance and slip of the 
pump. Even though the slip might be 
considerable, the strokes might be in- 
creased and still pump about the same 
quantity of water. 

In a centrifugal pump, the capacity falls 
off as the total head is increased. But 
it is a fact that the falling off in ca- 
pacity is greater if the additional head is 
added to the suction rather than the dis- 
charge side; and cannot operate at all at 
high vacuum if there is chance for much 
air leakage. At low suction heads a con- 
siderable air leakage might not interfere 
with the operation of the pump except 
slightly to deerease the amount of water 
3ut at the high suction lifts, 
even if we negleet the additional amount 
of air which must leak through, the air 
is expanded to occupy a much greater 


pumped. 


space. 

In addition to the air leakage which 
we must always expect to find in prac- 
tice, the air which is naturally contained 
in the water should not be left out of ac- 
count. The air will displace the water 
causing a falling off in capacity although 
the pump may continue to operate if the 
air passing through the pump is thorough- 
ly mixed with the water. If, however, 
he air leakage is irregular, the pump 

ay get a quantity of air suddenly and 


+1 
I. 


‘he operation at high suction lift is 
de more uncertain if the pump is being 
| for a higher lift than that designed. 
there may be a faulty proportioning 
the pump passages; 


this is more com- 
than is generally supposed, even with 
reputable pump builders. 

he number of stages would make no 
rence, and a pump of two or twenty 
s could make no better suction lift 
a single impeller. 

he fact that reciprocating-pump re- 
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pairs can be made in reasonable time is 
no argument for continuing to do so, and 
so operate most of the time at low eff- 
ciency. 

There are, no doubt, many pumps doing 
service at this extreme suction lift; it is 
too high to expect continuous operation 
and satisfactory results from any pump 
where the suction line is so long with 
corresponding opportunity for air leaks. 

It would seem like a better proposition 
to use some of the money thrown away 
on repairs, and in operating the pumps 
at decreased efficiency after the valves and 
cylinder are cut, to build a concrete pit 
to decrease the suction head, or build a 
shed nearer the source of supply and in- 
stall centrifugal pumps under more favor- 
able conditions. 
water, centrifugal 
months and 


Even with gritty 
pumps will give 
years of service, with good 
pellers. 


possibly 
bronze im- 
They require practically no at- 
tention and the confidence of knowing 
there would bea reliable supply of water at 
all times without worry of repairs, would 
soon win over Mr. Corwin to the opinion 
that under proper conditions the centrifu- 
gal pump is the ideal for such a service. 
R. Pratt. 
Lynn, Mass. 





Cooling the Exhaust of a Gas 
Engine 





S. M. Dunn, in’ the October 12 issue, 
evidently overlooked the fact that in the 
steam-engine example which he cited, the 
expansion curves are not the same in the 
two cases. 

Whereas the engine may have the same 
apparent expansion curves, whether op- 
erating with or without a condenser, such 
is not actually the case, for that part of 
the expansion curve shown at the end 
of the indicator diagram as an approxi- 
mately vertical line is longer when the 
engine operates condensing than when ex- 
hausting into atmospheric pressure. 

The total adiabatic which 
takes place within the cylinder is from 
the pressure of admission to that of ex- 


expansion 


haust and by decreasing the exhaust pres- 
sure (holding the admission pressure as 
before) the range of temperature within 
the cylinder is increased. 

There is, in fact, the same range in tem- 
perature within the engine cylinder 
whether the expansion gradually follows 
the stroke of the piston all the way down 
to the condenser pressure or whether it 
drops suddenly to this lower pressure on 
the opening of the exhaust valve at some 
intermediate point. There is actually the 
same amount of energy derived from the 
working fluid in either case, but for the 
engine with early release, this energy is 
largely wasted in causing the exhaust 
steam to have a very high velocity through 
the exhaust passages—a form of energy, 


“I 
ut 
1S | 


is not avail- 
able for the direct production of power. 


which in the steam engine 


In other words, the range in temperature 
within the engine is independent of the 
point of release, depending entirely on 
the difference in pressure of the source 
over that of the condenser. 

However, this is entirely outside the 
question at issue, that of increasing the 
power obtainable from an engine by cool- 
ing the exhaust alone and without a vac- 
uum-producing auxiliary. 

The statement in the last paragraph of 
lis letter, that there is a vacuum-produc- 
ing tendency in the exhaust of a gas 
engine is quite true. However, as to the 
effect of introducing a cooling means into 
the exhaust, there is an opening for an 
interesting discussion, 
which the 
‘charge expands to 30 pounds per square 


Consider a gas engine in 
inch just before release. The exhaust 
valve opens and the gases escape into the 
atmosphere. With the drop in pressure 
from the 30-pound initial to the 15-pound 
final, an extremely high velocity is given 
Now, cause this 
mad, impulsive rush of the gases from the 


to the exhaust gases. 


cylinder to be confined within the limits 
of a long exhaust pipe of suitable cross- 
section and they will endeavor to carry 
along with 
within the cylinder. 


them everything remaining 
Therefore, immedi- 
ately following cach discharge-puff in the 
exhaust established a 


partial vacuum at the exhaust valve. 


pipe, there is 

Suppose that a cooling fluid is mixed 
with the exhaust gases at this point. The 
gases will be cooled and therefore de- 
prived of some of the energy which is 
serving so usefully in trying to produce 
a vacuum. The gases will decrease in 
volume on being cooled. With less volume 
there will necessarily follow less velocity 
given size 


through a passage and the 


momentum of the moving charge—the 


force which causes the suction—is de- 


creased. 


Moreover, the cooling water has to be 


“taken up from rest by the exhaust gases 


and carried slong, so that the resulting 
velocity of the two is much less than 
otherwise. It would seem that by cooling 
the exhaust, one would be decreasing its 
vacuum-producing power. 
Mm. B. Sema, 
Philadelphia, Penn. 


Condenser and Cooler Installation 
In regard to W. E. 
denser and Cooler 


Turner’s “Con- 
Installation,” in the 
September 28 number, I think his way of 
tapping the pipe which encircles the pond 
is a good one, but since he plans to 
place the condenser at such a hight that 
he will get enough fall from the hot- 
well to force the water through the 4- 
inch header, I suggest that he put the 
4-inch pipe about five feet above the sur- 
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face of the water in the lake, and have 
the 34-inch pipes tapped so they will point 
inwardly (as he shows them in the dia- 
gram), and also at an angle of about 45 
degrees upward. This will make a much 
more effective cooling scheme than plac- 
ing the pipe under the water. Although 
it is true that the hot water will tend to 
travel upward, this advantage is more 
than made up for by the cooling of the 
water before it comes in contact with 
the water in the lake; and the water 
should be taken from the middle and the 
bottom of the lake for the condenser. 
J. H. Jacosucct. 
Rawlins, Wyo. 





Ash Separator for Suction Ash 
Conveying System 





In a recent issue an admirable article 


gave the details of a suction ash-conveyer 
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been found by experiment to be a safe 
one for the sliding of ash on most sur- 
faces. Details of the piping and devices 
for wetting the ashes and producing a 
draft are omitted, as they are explained 
in full in the previous article. The fact 
that there are two ash outtakes could be 
remedied by placing a chute so that the 
ashes from the smaller tank would be de- 
livered under the larger one. 
W. T. Damon. 
Ithaca, N. Y. 





Boiler Room Ecomomy 


In the August 3 number, R. Ceder- 
blom suggested a method for heating the 
air for the furnace by means of the 
heat in the waste gases. 

While the intention is good, the de- 
appears to to be slightly at 
fault, and the principal objection to it 


sign me 









































system. To prevent the ash from passing has been pointed out by F. McMahon in 
over into the suction blower and scoring the October 12 number, viz., stratification. 
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companying sketch. 

A piece of sheet metal, 22 inches wide 
is twisted spirally into the shape of a 
twist drill until it just fits inside the 22- 
inch pipe at B. By means of tongues at 
the corners of the sheet and four rivets 
the piece can be fastened to the pipe. 

Most of the wet ash settles in the larger 
tank. The draft containing small particles 
then passes through the pipe B into the 
torpedo-shaped galvanized-iron separating 
tank. The centrifugal whirl attained while 
passing through B throws the ash _ pacti- 
cles to the outer edges of the tank, and 
finally lodges them above the outtake. The 
air passes on through the suction pipe 
of ash dust. 
which has worked so well in certain steam 


free This is the principle 


separators. If necessary, baffle plates 
might be used. 
The dimensions given are tentative. 


The 60-degree angle used throughout has 


The 
ages and the air the lower ones. 

Would it not be better to make a box 
of rectangular cross-section, a square tube 
sheet at each end, and the box filled with 
tubes as in a surface condenser? Second- 
hand boiler tubes would be good enough 
not much. The 
gases could flow through the tubes. and 
the air through the space surrounding the 


hot gases would take the upper pass- 


and would cost waste 


tubes. The air could enter the box at one 
end and leave at the other end at the 
top. If the gases entered the tubes at 


that end of the box from which the air 
left, we would have the benefit of the 
contraflow principle. 

The sketch, which is a plain view, will 
help to convey the idea. The 
well as the top of the box could be open 
at the ends so as to facilitate the enter- 
ing and the leaving of the air. 


sides as 
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A point to be considered in connectio 
with heating of the air by the wast 
gases is the effect the reduction of tem 
perature of the gases will have on tl 
draft. The interposing of this increas« 
resistance would also retard the draft. 

There are not many plants in whic 
such a scheme would be practicable with 
out assisting the draft by some mechanica 
means. 

However, there are several turbin 
blowers on the market which are easil 
installed. 

An inexpensive scheme would be 
run a pipe to the top of the boiler room 
and thus supply the hottest air in tl 
room to the This should r¢ 
sult in considerable economy and_ inci- 
dentally make the boiler room more com- 
fortable. 

A common 


furnace. 


is that the 
resulting from heating the air by waste 
gases is due to the return of heat units 
to the furnace, whereas there is proof 
that it is due to the better combustion re- 
sulting from the higher temperature. 

In an experiment conducted for the pur- 
of finding the way to 
powdered coal, and reported in Power, 
May, 1904, the air was heated to 700 de- 
and the increased evap- 
therefrom amounted to 
about 19 The air in this 
heated by running the air 
through the furnace, thus taking the heat 
from the furnace. 

Someone should construct an air heater 
and report results in Power so that we 
will all know what to do. 

R. McLaren. 


idea economy 


pose best burn 


grees Fahrenheit, 
oration resulting 
ounces. case 


was pipe 


Berlin, Ont. 





Safety Cams and Trip Collars 





In July 30 number, L. Roundy 
states that he does not agree with my 
statement, published in issue of June 1, 
because, he says, “the remark refers to 
a single-eccentric Corliss engine.” 

An engine, either single or double ec- 
centric, is not correctly adjusted, if the 
valves are not disengaged, or tripped by 
the trip collar, when the valve gear has 
reached its full travel, with the governor 
down on the safety rest. 

Let us consider Mr. Roundy’s remarks, 
assuming that the engine is perfectly ad- 
for the trip collars and 
The trip collars are set 
back so that when the governor is down 
on the safety rest 
starting the engine, that is, the position 
where the engine should receive its maxi 
mum amount of boiler pressure or th 
latest point of cutoff—the valve is not 
tripped but is held on by the hook and 
is closed by the valve gear on its return 
stroke (and not by the dashpot), thus 


justed except 


safety cams. 


r 


in the position fo 


giving a point of cutoff near the end ot 
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ihe piston stroke and, instead of being 
the sharp cutoff that is characteristic of 
the Corliss valve gear, it is a slow cut- 
off giving a rounded, sloping line to a 


diagram. Now, just as soon as the speed - 


of the engine is sufficient to cause the 
governor’to rise, the trip collar comes into 
action and causes the valve to be tripped 
and continues to do so in its true man- 
ner, varying the point of cutoff according 
to the various loads on the engine. Mr. 
Roundy states that this is the correct 
adjustment for a single-eccentric Corliss 
valve gear. I say it is not. While it is 
an adjustment quite within the limit of 
such a valve gear, yet I claim it is 
decidedly bad practice and one that should 
not be followed. 

When a single-eccentric valve gear is 
correctly adjusted, excepting the trip col- 
lars, and they are set as stated before, 
the eccentric is set 90 degrees plus the 
angle of advance ahead of the crank; it 
can be set exactly 90 degrees ahead of 
the crank, but this would give a late 
release and no compression, while a small 
angle of advance allows the exhaust to 
be correct and gives a small amount of 
compression. Assuming, then, the ec- 
centric set 90 degrees plus a slight angle 
of advance ahead of the crank, when the 
engine is being started the valve will be 
closed by the valve gear, and not by the 
dashpot, because the trip collar does not 
engage with the toe of the hook; hence 
the point of cutoff will be near the end 
of the stroke and because the exhaust 
valve opens a trifle before the piston 
reaches its full travel, almost boiler pres- 
sure is exhausted to the atmosphere. This 
condition continues until the governor 
rises sufficiently to bring the trip collar 
into duty, then the valve is tripped, and 
is closed by the dashpot; then the valve 
is closed a little before one-half of the 
piston stroke and the steam expands for 
the balance of the stroke, and when the 
exhaust valve opens, the pressure ex- 
hausted to the atmosphere is considerably 
reduced due to the expansion of the 
steam. 

There are three events in each stroke 
of each type of engine, that are positive 
under all variations of speed and load: 
Namely, admission, release and compres- 
sion. The one point or event in the steam 
distribution of each stroke that is vari- 
able is the point of cutoff, and the only 
difference between the two types of valve 
gear, or rather the only difference in 
the steam distribution between the two 
types of valve gear, is in the range of 
his point of cutoff. 

The single eccentric is limited to a 
trifle less than % of the piston stroke, 
vhile the double eccentric will cut off up 

7% of the piston stroke. 

It is the duty of the governor to vary 
his point of cutoff to suit the require- 
ents of the engine according to the 
varying conditions of the load. 
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In order that the governor may per- 
form its full duty, it must have full con- 
trol of the point of cutoff at all times; 
and each and every rise and fall of the 
governor, no matter how slight, must 
change the point of cutoff. 

If the single-eccentric valve gear (com- 
plete) is correctly adjusted, the latest 
point of cutoff will be about 34 of the 
piston stroke, but may vary a little one 
way or the other of this point, due to 
the position of the eccentric; but the 
governor will unhook the valve each and 
every stroke, and this latest point of 
cutoff will be obtained when the governor 
is down on the safety rest. In this posi- 
tion the trip collar trips off the hook 
when it has reached its extreme travel 
in the direction that opens the valve. 

Now, if the trip collar is set back from 
this correct position, and is adjusted as 
Mr. Roundy states, the governor has no 
control of the point of cutoff beyond the 
point just stated, yet the engine gets 
boiler pressure or the latest point of 
cutoff is. near the end of the piston 
stroke; this condition then means that the 
latest point of cutoff is, say, 34 of the 
piston stroke while the latest point of 
cutoff controlled by the governor is % of 
the piston stroke. 

When an engine running in this condi- 
tion is loaded so that the governor stands 
in a position that just trips the valve at 
its latest travel, opening the valve, the 
least addition to the load will cause the 
governor to drop and throw the trip 
collar out of duty and the latest point of 
cutoff becomes almost full stroke; this 
gives a tremendous thrust to the piston 
for a few strokes and the governor rises 
much too high; the point of cutoff being 
too early, down comes the governor too 
low again. Just as long as the engine 
has this heavy load on, the governor will 
hunt, and the speed of the engine will 
be unsteady. It is because the governor 
has not full control of the point of cutoff 
at all times. 

With the double-eccentric valve gear, 
the latest point of cutoff may be % of 
the piston stroke, and be under the con- 
trol of the governor at all times, because 
the exhaust valves are operated by one 
eccentric and it is set in the same posi- 
tion as the one eccentric in the single-ec- 
centric valve gear, while the steam valves 
are operated by a separate eccentric and 
this eccentric can be set only at an angle 
of advance ahead of the crank sufficient 
to remove the lap from the steam valves 
and open the valve the amount of lead 
desired. Thus the valve gear for the 
steam valves reaches its full travel in the 
direction, opening the valve just a trifle 
before the end of the piston stroke, and 
the trip collars are set to unhook the 
valve when it reaches this position, and 
the dashpot closes the valve just before 
the piston reaches full stroke. 

I hope I have satisfactorily explained 
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my position in this matter. Mr. Roundy’s 
Statement is true, yet it is a bad practice 
and should not be followed. Mr. Roundy 
will find that a single-eccentric Corliss 
engine is not at all inconvenient to handle 
when adjusted correctly. I have handled 
both types and indicated and adjusted 
both types and some. very large com- 
pound-condensing units, too. 

The trip collars are set (for both types 
of valve gear) when the governor is 
down on the safety rest in position for 
starting the engine; they are placed so 
that when the governor is let right down 
in its extreme position the hook is held 
off by the safety cam and cannot pick 
up the valve, and open it; hence, no steam 
can be admitted to the cylinder, and the 
engine must stop. 

When a Corliss engine is correctly 
adjusted it is an impossibility for it to 
run away or race: that is, so long as no 
mechanical derangement occurs in the 
valve gear. 

In July 27 number, W. E. Crane 
undertakes to explain how he gets a point 
of cutoff at 34 of the piston stroke. Un- 
less the action of the dashpot is retarded, 
it is impossible to get a point of cutoff 
at 34 the piston stroke when the ec- 
centric is set 90 degrees ahead of the 
crank. If a steam-valve eccentric is set 
90 degrees ahead of the crank, and the 
trip collar is adjusted correctly, the valve 
will positively be tripped, exactly when 
the piston is on % stroke. 

Now, how does he expect us to accept 
the idea that the valve is so slow in 
closing that the piston has moved another 
4 of its travel before the valve is closed? 

Of course, if he retards the action of 
the dashpot he can secure this result, 
but not if he has his dashpots working 
well. We are positive that such a late 
point of cutoff cannot be obtained when 
the eccentric is set 90 degrees ahead of 
the crank, unless some trick is worked 
on the dashpot. 

Harry W. Benton. 
Cleveland, O. 


How Shift Changes Waste Money 


I have read J. M. Whitham’s article, 
“How Shift Changes Waste Money,” 
September 21 issue. The remedy given 
is to permit no fireman to wash and 
change clothes until his relief has gotten 
into firing togs and is in position for 
duty and work. Now, Mr. Whitham ad- 
mits in his article that the firemen are 
tired after their long hours of labor and 
anxious to get away. 





Consequently, if 
there is such a great waste of coal during 
morning and evening changes, why does 
not Mr. Whitham, instead of increasing 
the already long hours, give the true 
remedy as pointed out in an editorial, 
issue of June 22, and advise his client, ac- 
cordingly? 

ALBERT L. 

Douglas, Alaska. 


ANDERSON. 
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Saving by Throttling Steam 


In the October 12 issue, W. E. Crane 
states that if dry, saturated steam at 100 
pounds pressure absolute, is throttled to 
80 pounds it will be superheated 10 de- 
grees, then, assuming the steam to have a 
quality of 98 per cent. at a pressure of 
100 pounds absolute, he attempts to show 
that on throttling to 80 pounds it will 
not be superheated. Evidently Mr. Crane 
thinks a degree Fahrenheit and a British 
thermal unit are one and the same thing 
for he mixes them indiscriminately and 
gives a solution that is meaningless. 

The total heat in a pound of steam 
at a pressure of 100 pounds absolute, as 
given by Reeve, is 1181.4 B.t.u., while at 
80 pounds it is 1176.4 B.t.u., which gives 
4.7 B.t.u. available for evaporating the 
2 per cent. moisture The latent heat of 
evaporation at 80 pounds is 895.3 B.t.u. 
for one pound of steam or 17.9 B.t.u. for 
0.02 of one pound, which shows that the 
amount of heat available is only about 
25 per cent. of that necessary. The final 
result would be an evaporation of 0.0052 
pound of water or a quality of 98.52 per 
cent. 

W. L. Duranp. 

Brooklyn, N. Y. 





Cylinder Lubrication 


The writer has charge of a power plant 
containing four compound engines, two 
18 and 30 by 16 and two 16 and 27 by 16. 
The engines were equipped with ordinary 
sight-feed lubricators and a cheap grade 
of cylinder oil was used. After some time 
and some strenuous kicking, we got a 
good grade of cylinder oil and cut the 
amount down at least one-third. Then 
after a time we equipped the engines with 
a force-feed pump and cut the amount 
down one-half. 

We operate one 18 and 30 by 16 engine 
at 220 revolutions per minute, twenty 
hours per day, one 16 and 27 by 16 at 
250 revolutions per minute, twenty-four 
hours, and the others fourteen hours, and 
use on an average of 1 quart of cylinder 
oil in twenty-four hours. We find that 
our engines are well lubricated; and what 
oil we can save from the exhaust is 
filtered and used over again in the crank 
cases. I find it more economical to use 
a good quality and less quantity, especial- 
ly with high-pressure steam, and the 
difference between a good grade and poor 
grade can be noticed in the drippings 
from the exhaust line. 

I was at one time compelled to use 
a cheaper gradé of oil (one of the “just 
as good” kind), and knew that I would 
have a hard time to cénvince the manage- 
ment that it was not suitable. I used the 
oil for some time and noticed the effect, 
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making a few simple tests which gave 
me good data, which I presented to 
the management. Since then we have 
been getting good oil. 
C. E. Nicu. 
Morgantown, W. Va. 


I think that this is the most important 
question of the day to operating engineers. 
1 run an 18 and 36 by 42 cross-compound 
condensing engine at 72 revolutions per 
minute, and in twelve hours I use just 
about 1% quarts of “Improved” high- 
pressure cylinder oil made by the Inter- 
Ocean Oil Company. I have not tried to 
see just how little I could get along 
with, but I know that when the engine 
was erected, over two and a half years 
ago, the man from the shops centered the 
piston on the low-pressure cylinder and 
said: “I will leave this just a trifle high. 
In about three or four weeks you will 
have to recenter it, as it will wear so as 
to get too low.” 

I did not think the piston was getting 
low, so I ran the engine day and night 
for two years, when we had a break in 
the frame at the crank end. We had the 
same man from the shop to replace the 
broken part. We put the low-pressure 
piston in and I told him to center it and 
tell me how much wear there had been in 
two years. He went over it and reported 
that it still was a trifle high. 

Now, should I destroy that record by 
trying to see how little oil I could get 
along with, or should I still use the same 
amount? The cost may be 13 or 14 
cents for twelve hours’ run. I should 
like to hear from others on this. Some 
may think that the men who made this 
examination are dead, but they are not. 
They are alive, and ready to testify to 
these facts. 

S. P. Eaton. 

Kansas City, Mo. 


Two engines in one plant, one a Greene, 
20x44, the other a Harris-Corliss, 24x48, 
both making 100 revolutions per minute, 
use each I pint of cylinder oil per day of 
11 hours, or 7 to 8 gallons per month 
for both engines. With this allowance of 
oil the cylinders are always found to 
have a good coating of oil. 

Another plant having a pair of 24x48 
Corliss engines, coupled together, making 
102 revolutions per minute, run on a 
pint of oil per cylinder per day of 11 
hours. 

At another plant having a 40x54 tan- 
dem-compound engine, Porter-Allen type, 
making 75 revolutions per minute, run- 
ning 24 hours a day, the daily consump- 
tion for both cylinders is one gallon. 
These amounts could perhaps have been 
reduced still further without danger to 
the engines. 

I was much interested in reading Mr. 
Crane’s article in the September 7 issue, 
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and from my own experience I can agr« 
with him in what he says in regard t 
the groaning of engine valves, the caus: 
and remedy. Trying to overcome suc! 
troubles by using great quantities of o 
is like giving a patient medicine when h: 
needs a surgical operation. 

Engineers sometimes find that whil 
their valves run quietly the valve an 
cylinder surfaces, when examined, ar 
found to be dry, even when using larg: 
quantities of oil. This is due to the fac 
that the steam is very wet and the cy! 
inder oil does not contain a large enoug 
per cent. of fatty oil, As Mr. Crane ex 
plains, it is necessary that the oil b 
compounded with some animal or fatt: 
oil, so as to form an emulsion with th 
moisture in the steam and enable it t 
cling to the surfaces. Petroleum oil of 
itself has no affinity for moisture, and if 
used in the cylinder it would be washed 
right through with the steam, so it is 
customary to combine a fatty oil with th: 
petroleum cylinder stock. Tallow oil is 
usually used for this purpose; this is th: 
oil that is expressed from the tallow and 
is known in the oil trade das acidless 
tallow oil. 

Where the steam is fairly dry, from 4 
to 6 per cent. is usually sufficient to give 
good service, but where the steam is very 
wet a larger per cent. may be necessary. 
The writer has known of one instance, in 
the case of a large compound engin 
where a compound of 5 per cent. of tal 
low oil gave excellent results in the high- 
pressure cylinder, but the low-pressure 
cylinder was always found to be dry, even 
after using an excessive quantity. 
increasing the content of tallow oil to 
10 per cent. overcame the trouble 
even after using a very moderate amonnt 
of oil the cylinder and valve surfaces wer« 
found to be well coated with oil. 

Engineers should learn to make their 
own tests and experiments and there is 
no better place than right on their own 
engines and pumps. But first they should 
know something about the properties of 
the oils they are using, the gravity, 
flash test, viscosity, etc. Not that the 
relative lubricating value of two oils can 
be determined by them, any more than 
one can determine by the results of a 
calorimeter alone what is the most suit 
able and economical coal to use; but thes 
are of assistance in comparing one oil 
with another, and as these tests are simple 
and easily made every engineer should 
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and 


have a set of instruments for this pur 
pose. A saponification test to determine 
the per cent. of animal oil in a cylinder 
oil, however, involves some knowledge of 
chemistry, and unless one has the ap 
paratus at hand and has had some exper! 
ence in this work it would be better and 
cheaper to send the samples to a chemist 
for analysis. 

W. A. Davis 
Boston, Mass. 
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Philadelphia’s Manufactured Coal 





By THomMas WIitson 





ihe statements that Philadelphia is a 
slow town, that the people are conserva- 
tive, and their methods of doing business 
belong to the old school, are so often 
made that a great many people actually 
believe them and think that the Quaker 
City is all this, and then some. There 
may be, perhaps, a basis for the above 
remarks, but impressions depend largely 
upon the viewpoint, and in my way of 
thinking it would appear that most of 
these critics had opened their mouths and 
shut their eyes, and missed much of 
Philadelphia’s greatness. At any rate, it 
is almost a certainty that most of them, 
and perhaps some more of us are in the 
same plight, have never heard of the 
United States Coal Manufacturing Com- 
pany, and the wonderful heat-giving qual- 
ities of its coal blockettes. The blocks 
are I inch square by % inch thick, are 
made from ordinary run-of-mine coal 
crushed and treated with five different 
chemicals, and, according to William J. 
Wilson, consulting engineer of the com- 
pany, will burn twice as long and give 
cut twice as much heat as an equal weight 
of the best hand-picked anthracite. The 
same authority was not willing to agree 
that pound for pound the blockettes con- 
tained twice as many heat units as the 
anthracite, but backed up his claims by 
numerous anecdotes which may be of in- 
terest. 

The first was a test on an Elmira 
boiler conducted at Reading, Penn. With 
the best bituminous coal, a steam pres- 
sure of 40 pounds and a water pressure 
of 160 pounds, gage, were obtained in 
eight minutes; but with the fuel made by 
the United States Coal Manufacturing 
Company, it only took one-quarter of a 
minute longer to raise 80 pounds steam 
pressure and a water pressure of 300 
pounds. The test on the blockettes was 
continued for 25 minutes, and without any 
additional firing the boiler blew off at 80 
pounds pressure the greater part of the 
time. Besides, the bituminous coal had 
the advantage of an exhaust blower, 
while with the blockettes this apparatus 
was not called into service. 

\nother test was made with equal 
quantities of manufactured fuel and the 
lest hand-picked anthracite in two stoves 

which the conditions were identical, 
hat is, the same draft, same make of 

ve, and everything as nearly alike as it 
is possible to have it. A committee 

s appointed to conduct the test, and, 

ording to their report, the anthracite 

rned six hours, leaving 28.5 per cent. 

h:; the manufactured coal burned 12 

urs and 30 minutes, and only 14.2 per 
nt. of ash remained in the stove. The 

thod of determining the evaporative 
alities of, the two coals is still more 
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interesting. A kettle filled with water 
was set on the top of each stove, but 
unfortunately the committee in charge 
were a little negligent, and they burned 
the bottom out of the kettle on the stove 
using the blockettes, as all the water had 
been evaporated, and upon examination 
found that the kettle on the other stove 
burning the hand-picked anthracite was 
still half full of water. Such circum- 
stantial evidence proved conclusively to 
the committee and also to Mr. Wilson 
that the manufactured fuel had double 
the efficiency of the anthracite. 

The superiority of the manufactured 
coal was also confirmed by a certain 
citizen of Philadelphia, who started his 
fire at 7 o'clock in the evening, using only 
one hod of the manufactured coal, and 
at 6:30 next evening the fire was still 
burning. Ordinarily, three buckets of 
coal were required for the same service. 

Upon ‘ questioning as to how such 
wonderful results could be obtained, it 
was at once made evident that the process 
of manufacture was a secret, and the only 
information forthcoming was that the coal 
was “chemically and mechanically treated 
and mechanically and chemically mixed.” 
No special urging was necessary to bring 
out the statement that the coal was a 
far superior fuel for anything. Accord- 
ing to the test, it excelled for domestic 
use, was the best fuel with which to 
generate power, and in the manufacture 
of steel had exceptional merits. If the 


coal were sold at the same price as an-. 


thracite, the company would easily make 
100 per cent. profit, and furthermore could 
guarantee that its coal would do twice 
as much work as the best selected an- 
thracite. Not only this, but the blockettes 
would not produce smoke, and the death- 
dealing gases common to anthracite and 
other fuels would be entirely burned in 
the furnace. 

It appears that the company is now 
erecting a large plant on the Schuylkill 
river to manufacture the coal which will 
be brought from a mine about 100 miles 
distant through a pipe-line running the 
entire distance. The coal will be pul- 
verized at the mine, and, with water as 
a carrying medium, will be conveyed from 
the mine to the works by a series of 
pumping stations. According to Mr. Wil- 
son, the plant will be ready for service 
within a comparatively short time, prob- 
ably four months at most. 

It may be of interest to look back a 
few years and review some of the com- 
pany’s past history; for, according to the 
“Philadelphia Press,” the company was 
organized in 1903, and its origin is not 
nearly as recent as might naturally have 
been expected. In September of 1906, W. 
P. Taggart, formerly of Reading, reor- 
ganized the company, which was chartered 
under the laws of the District of 
Columbia, and issued a capital stock of 
1.000,000 shares at a par value of $1 each. 
Of these 600,000 shares were held by 
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Taggart, 200,000 as treasury stock, and 
the remaining 200,000 were put on the 
market. Promises were made to erect a 
great manufacturing plant in Frankford 
that would turn out 100 tons of coal 
blockettes a day, and as the coal was to 
be obtained from the culm pile, its initial 
cost would be so small that the company 
could prepare the blockettes for market 
at a cost of $2.75 per ton. “Selling these 


.blockettes at $6.50 per ton, which was a 


figure 25 cents below the cost of an- 
thracite, would give a profit of $3.75 per 
ton. With such alluring figures, a num- 
ber of customers were obtained for the 
stock and in the summer of 1907 about 
$70,000 worth had been disposed of. 
Prospective customers were taken to the 
office, which was located at 1339 Arch 
street, and demonstrations, evidently of 
a. convincing character, were given. The 
same office is in use today, and consists 
of two very ordinary rooms, one in which 
the tests are conducted, and the other 
serving as a private office. 

Many of these stockholders, however, 
became dissatisfied with the slow progress 
made by the company, and on August 7, 
1007, Mr. Taggart was arrested on com- 
plaint of Oliver K. Wismer, of Phila- 
delphia, who had invested $1550 in the 
enterprise. The president was accused of 
fraud, or, in other words, selling stock 
under false pretenses. To allay the fears 
of the stockholders, it appears that Mr. 
Taggart often referred to a promising of- 
fer from a great syndicate of $75,000,000. 
This had been refused for he confidently 
expected $100 per share for the same 
stcck that he had been selling for $1 to 
all who would buy, and even as low as 
40 cents. 

On August 9, 1907, the company went 
into the hands of a receiver, and Tag- 
gart was sent to Moyamensing prison 
under $3500 bail, which he was unable to 
obtain, although president of a company 
capitalized at $1,000,000. The case was 
continued for some time, and on May 1, 
1908, Judge Barratt directed that a verdict 
of not guilty be found in favor of Tag 
gart. Witnesses had testified that Tag- 
gart notified the shareholders that he had 
been offered $75,000,000 by a syndicate 
to sell out, that he had paid $5000 for the 
secret process of manufacture, that he had 
obtained a contract with the Philadelphia 
& Reading railway, and that he was ne 
gotiating with the Government. The head 
of the syndicate turned out to be J. H. 
Wilson, janitor of a salvation army 
quarters across the street from the office, 
and in the opinion of the judge, the whole 
thing was too absurd to deceive intelligent 
persons. 

However this may be, evidently the 
company is again on its feet, and doing 
business in the same old stand, with the 
same line of talk in regard to the large 
plant it is going to build, and the enor- 
mous profit it will make from the manu- 
facture and sale of the coal. 
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High-Pressure Fire-Service Pumps 
of New York City * 





By Pror. R. C. CARPENTER 





This paper, which is of considerable 
length, was devoted to a concise descrip- 
tion of the high-pressure pumping system 
installed for fire service in the city of 
New York, and the results of a test of 
the pumping machinery. 

The system protects the district extend- 
ing north from the City Hall to Twenty- 
fifth street and east, approximately, from 
the North river to Second avenue. It 
comprises about 55 miles of extra-heavy 
cast-iron main, from 12 to 24 inches in 
diameter, with 8-inch hydrant branches, 
and two pumping stations so located that 
they never can be in the center of a 
conflagration. At the present time the 
pumping stations have a combined ca- 
pacity of over 30,000 gallons per minute, 
delivered at a pressure exceeding 300 
pounds per square inch. 

The two stations, known as the Ganse- 
voort pumping station, located near 
Gansevoort market on the North river, 
and the South-street station located on 
the corner of Oliver and South streets 
near the East river, are identical in con- 
struction and equipment, either station 
being large enough for eight pumping 
units. There are now five units installed 
in each station, consisting of Allis-Chal- 
mers five-stage centrifugal pumps, driven 
by Allis-Chalmers induction motors, and 
the necessary auxiliary machinery. The 
motors and pumps are alike, and their 
parts are interchangeable. The pumps 
each have a specified capacity of 3000 
gallons per minute of sea water, working 
with a suction lift of 20 feet and a de- 
livery pressure of 300 pounds per square 
inch. The actual capacity, as indicated 
by a 24-hour test, was about 30 per cent. 
in excess of that specified. 

Each pump is direct-connected to its 
motor by a flexible coupling, which takes 
care of any variation from alinement. The 
motors are of the constant-speed induc- 
tion type, three-phase, 25-cycle, 6300 to 
6600 volts, designed to operate at about 
740 revolutions per minute. They are 
of the wound-rotor type, and in starting 
an iron-grid resistance is connected in the 
secondary circuit and gradually cut out 
by means of a handwheel on the motor 
switchboard ‘panel. 

The specifications require the motors 
to have sufficient starting torque to at- 
tain full speed between 30 and 45 seconds 
after starting, with a current not ex- 
ceeding 150 per cent. of’ that used when 
the motor is working under full speed. 

Each motor was required to develop not 
less than 800 brake horsepower when 
using current of 6300 volts, 25-cycle, and 
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under these conditions to have an effi- 
ciency of not less than 92 per cent., a 
power factor not less than 93 per cent., 
and a motor slip not in excess of 2 
per cent. 

The pumps are water-balanced by a pis- 
ton connected to the last impeller, and 
upon which the water pressure acts, but 
should any additional end-thrust occur, it 
would be taken up by the ball bearing 
provided in the outboard bearing. 

The specifications for the pumping sys- 
tem provided for an endurance test of 
each motor and pump lasting 24 hours 
without stop, during which time the ca- 
pacity and efficiency of the pumps and 
motors were to be determined. The 
specifications provided for making the test 
with sea water, but this was later 
changed to a test with Croton water 
under the conditions of actual use. With 
Croton water the efficiency guarantee was 
71 per cent. 

The original specifications called for a 
capacity of 3000 gallons of sea water 
per minute, against a discharge pressure 
of 300 pounds per square inch and a suc- 
tion lift not exceeding 20 feet. The 
total increment of pressure is equivalent 
to 308.66 pounds from the intake to the 
delivery side. The Croton pressure varies 
at the stations in different parts of the 
day from about 4o to 13 pounds per 
square inch, and is affected by the amount 
of water being drawn from the mains. 
Consequently, to meet the requirements, 
the delivery pressure would need to be 
308.66 pounds in excess of the intake 
pressure. There was also a further cor- 
rection from the fact that sea water is 
heavier than fresh water, and this cor- 
rection under maximum conditions might 
amount to 2% per cent. 

The discharge of the pumps was deter- 
mined by the reading of the Venturi 
meters, one of which was located in each 
discharge line. The modified specifications 
also required that the efficiency of each 
pump should be not less than 7q per 
cent. and its capacity not less than 3000 
gallons of sea water when lifted to a pres- 
sure equivalent to 308.66 pounds. To de- 
termine whether the requirement was met, 
a separate test of each pump was re- 
quired. 

In the test of the South street station 
the delivery every hour was largely in 
excess of the contract requirement of 15,- 
000 gallons. The smallest delivery for 
eight consecutive hours occurred at the 
last part of the test, when the average 

capacity was 18,447 gallons per minute, 
and the average efficiency was 72.2 per 
cent. During this time the average pres- 
sure pumped against was 314.5 pounds, 
or an excess of about 6 pounds over the 
contract requirement. There was con- 
siderable variation in the efficiency. Dur- 
ing the first hour the efficiency was less 
than 7o per cent., whereas during the 
third, fourth and fifth hours it exceeded 
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The horsepower delivered by the motor; 
during the test averaged for the 24 hour 
about 920, or about 15 per cent. abov 
rating without excessive heating. It wil 
thus be noted that the average results o 
the 24-hour tests of the South street sta 
tion exceeded the contract requireme: 
in capacity, pressure head and efficiency 

For the Gansevoort station, in whic] 
the same method of testing was applied 
the efficiency average for 24 hours wa: 
72.9 per cent., with a variation, exceptin; 
the first hour, of less than one-half o 
one per cent. The efficiency fell below 
70 per cent. during the first hour, whic 
was due to the opening of an automatic 
relief valve on pump No. 2, which dis 
charged some of the water into the 
tion before it had been metered. 
least average capacity during eight 
secutive hours, when all the water pumped 
was passed through the meters, was 17, 
419 gallons, or about 16.5 per cent. abov: 
that guaranteed. The average net pres 
sure in pounds was 324.3, which is nearl) 
16 pounds in excess of the contract re- 
quirement. The average efficiency for the 
period of least capacity was 72.90 per 
cent., which is nearly 2 per cent. in ex 
cess of the efficiency guarantee. The aver 
age capacity for the entire test was 17,867 
gallons, which was obtained with an aver- 
age speed of 753.6 revolutions per minute. 

Immediately after the close of the en- 
duration tests of 24 hours’ duration, a short 
test was run on each motor separately, 
which was continued long enough after 
uniform results were shown to obtain 12 
to 15 readings. These tests were run for 
the purpose of ascertaining whether there 
were deficiences in any of the individual 
motors. 

At the South street station the 
dividual pump tests showed a variation in 
efficiency of from 70 to 77 per cent., and 
at the Gansevoort station of from 76 to 
79 per cent. This variation may have 
been due to the structure of the pumps, 
but according to Professor Carpenter 1t 
was more probably due to variable leakag« 
past the balancing piston, or through the 

relief valves. 

It will thus be noted that the pumps 
operated singly showed an efficiency of 
from 4 to 6 per cent. in excess of the 
average when operated together. It was 
Professor Carpenter’s opinion this was 
due probably to less loss in eddy currents 
and friction head, etc. 


suc 
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DISCUSSION 


On October 12 the Amercian Society 
of Mechanical Engineers devoted the 
evening to a discussion of centrifugal 
pumps in general and in particular Pro- 
fessor Carpenter’s paper. The first speaker 
of the evening was Prof. George |. 
Sever, who spoke of the electrical fe 
tures of the Manhattan stations and 
primarily on the reasons for selecting tlie 
system which is now in operation. After 
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wialyzing the situation, it was decided to 

alternating current in preference to 
gas, or building a municipal plant for 
which it was thought that the city was 
not quite ready. The reasons for choos- 
ing alternating current rather than direct 
current were: First, simplicity; second, 
absence of commutators and brushes to 
be taken care of; third, quick starting 
when necessary to operate in an emer- 
gency; fourth, less cost of copper in the 
distribution system to insure continuity 
of service; fifth, lower first cost of 
motors; sixth, with induction motors 
there are no exposed live circuits in the 
station, as there might be with direct- 
current machines. 

To insure continuity of service to each 
station, independent feeders were brought 
from the New York Edison Waterside 
stations, one from the No. 2 station, and 
one from No. I station; also independent 
feeders from the nearest substations. In 
all four independent sources of power 
were provided for each pumping station. 

An interesting stipulation in the con- 
tract provided that if the New York Edi- 
son Company should fail to deliver a con- 
tinuous and uninterrupted service, it 
would be forced to pay to the city $500 
per minute for each minute of interrup- 
tion or delay after the power supply had 
been interrupted or delayed for three con- 
secutive minutes. 

William M. White, chief engineer of 
the I. P. Morris Company, of Phila- 
delphia, spoke of efficiencies of centrifugal 
pumps, and thought that there were no 
more accurate methods than those em- 
ployed by the author of the paper; but 
questioned a particular paragraph in 
Professor Carpenter’s paper, in which it 
was stated that the results of tests showed 
that the centrifugal pump operated singly 
had an efficiency of from 4 to 6 per cent. 
in excess of the average when operated 
in multiple. Mr. White could not see any 
good reason for such performance. 

J. R. Bibbins was then called on to give 
his opinion of the two systems, the elec- 
trical and the gas-driven station. Mr. 
sibbins used the high-pressure system of 
Philadelphia as an example of the latter 
type of station, and first raised the ques- 
tion of security of supply. 

In Philadelphia the Delaware station 
received its supply directly from a 30-inch 
gas trunk line running between two large 
gas holders. The pipe line is roughly 
four miles long and the capacity of this 
pipe line even if both the holders were 
unavailable, would constitute a consider- 
able reserve in itself. Again no inter- 
mediate apparatus whatever, except main 
valves, existed between the pipe line and 
the engines. The Philadelphia plant can 
draw directly on the two large holders 
for several million cubic feet of gas, and 
this constitutes a very safe and reliable 

‘urce of motive power which can be only 

iralleled by the situation as’ it exists in 
New York, where there are so many sta- 
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tions to draw from. During 36 days’ 
preliminary trial of the Philadelphia sta- 
tion, in which time 100 alarms were given 
and 100 starts made, only four misses oc- 
curred in a single unit, that is, four misses 
on the eleven units constituting the sta- 
tion. There was not a single instant of 
which he was aware that the station had 
failed to respond to service. Mr. Bibbins 
thought it would be possible for a modi- 
fied type of gas engine to be adopted 
which would permit of direct connection 
to centrifugal pumps. The cost of ser- 
vice in Philadelphia was about 6 cents 
per thousand gallons, and according to 
Professor Carpenter, the cost in New 
York was about 8 cents; but on the other 
hand, cost in either the gas or electrical 
station is relatively unimportant. The 
main point is reliability and the readiness 
to respond. 

J. J. Brown, of the Wheeler Condens- 
ing and Engineering Company, with refer- 
ence to Mr. White’s question about the 
difference in efficiency of centrifugal 
pumps working in multiple and as sep- 
arate units said that they had noticed 
this same thing, and thought it was due 
to difference in capacity of the pumps. 
His company had found trouble in get- 
ting one pump in on a line, and he had 
seen from 15 to 20 minutes wasted in 
cutting in a centrifugal pump when one 
was on the line. The second pump at 
first refused to deliver any water, but 
after it had once got to working, and a 
velocity through it obtained, it would run 
for hours without trouble. 

George A. Orrok, mechanical engineer 
of the New York Edison Company, spoke 
of the guarantees and the manner in 
which the machinery met them. Seventy- 
one per cent. appeared to be very high, 
and many doubts were expressed regard- 
ing fulfillment of the guarantee. That the 
extreme figure of 79 per cent. should be 
obtained was in his opinion probably the 
result of careful design and extra good 
shop work. That this figure came as a 
surprise was explained by the fact that 
most centrifugal pumps are not especially 
designed for the work they have to do. 
Pump manufacturers have been more con- 
cerned in getting a line of patterns which 
would suit standard conditions than in 
developing a system of patterns for a 
line of pumps capable of doing the best 
work. 

Frederick Ray, of the Alberger Con- 
denser Company, said he had noticed a 
difference in the efficiency of the inde- 
pendent unit and pumps running in 
multiple. It appeared to him that part of 
the difference might be due to the fact 
that when running the whole -station, 
there appeared to be on one side of the 
station, two units discharging through the 
Venturi meters while on the other side 
there were three. Under such conditions, 
the losses through the meter would show 
a difference in the mercury column. It 
had not been his experience that there 
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would be a difference in efficiency of run- 
ning a number of pumps together as 
compared with running one alone. The 
efficiency should be the same, and in this 
case, as the pressures were taken at each 
pump, any losses would have to be ex- 
ternal to those pressures. If the pressure 
had been taken at the discharge of the 
whole system, then those losses would 
naturally come in. 

Richard H. Rice complimented the de- 
sign of the station and the choice of the 
centrifugal pump and alternating current 
as the motive power; but in view of the 
fact that it is an emergency installation 
pure and simple, he thought the plant 
could be still further simplified. For in- 
stance, the speeds chosen for operating 
the pumps are too low, and the pumps 
contain too many stages. In his experi- 
ence in operating centrifugal pumps, at 
turbine speed, he had found that a smaller 
number of stages would give an efficiency 
comparable with the results obtained in 
the New York plants. It was his opinion 
that the pumps could have been designed 
with two or three stages at most, and a 
higher speed employed. This additional 
simplicity would be of value. 

C. A. Hague agreed with Professor 
Carpenter on the question of efficiency 
shown by centrifugal pumps operating 
singly and in multiple. He thought that 
the difference was probably due to dis- 
turbance in the water. In the New York 
stations the inlet and discharge pipe were 
coupled too close together, and it was 
his opinion that the inlet pipe was not 
large enough. He had found that a large 
body of water next to the pumps would 
materially ease the machines in their op- 
eration, and if connected a little farther 
apart, the efficiency would probably be a 
little nearer together and higher for the 
group. 

Charles B. Rearick, in a written discus- 
sion, suggested that new fire pumping sta- 
tions might be located adjacent to some 
large power plant having considerable 
boiler capacity, and the pumps driven by 
turbines, eliminating the necessity of large 
overload capacities in electric-generating 
units for the central station, and also the 
liability of derangement of lines between 
the power station and the pumping sta- 
tion. The charge for steam service per 
annum should be less than for similar 
electric service. Steam turbines would 
have the advantage that they could op- 
erate at any speed, and therefore main- 
tain in the discharge mains any pressure 
desired. Furthermore, automatic regu- 
lating valves could be used in connection 
with the turbine to maintain the pressure 
constant irrespective of the demand or 
flow. It is probable that the cost of in- 
stallation would be less than for elec- 
tric-driven units. The turbines could run 
noncondensing, as the question of steam 
consumption would be of small moment 
for fire service. 
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POWER AND THE ENGINEER. 
Boiler Domes 


The third recommendation of the 
Massachusetts Board of Boiler Rules as 
given in the latest issue of these rules, 
which has just been published, is as fol- 
lows: “This Board does not recommend 
a steam dome on a boiler, but does 
recommend the use of a deflecting plate, 
or a dry pipe located at the highest point 
of the steam space, and having closed 
ends and small slotted or drilled open- 
ings on its upper part, a total area of 
openings not less than twice the area 
of the outlet, and an ample drain open- 
ing at the lowest point.” 

The object of the law is, to place such 
restrictions on the methods of construc- 
tion and the materials to be used, and 
also on the conditions of operation, as 
will likely reduce the possibility of ex- 
plosion to a minimum. It must be ad- 
mitted that the usual methods of at- 
taching a dome to the shell of a boiler, 
add materially to the possibility of weak- 
ening the structure, and while this can be 
avoided by careful design, the additional 
cost of such construction is an item and 
the manufacturer to meet competi- 
tion uses the cheapest form of construc- 
tion that appears to be satisfactory. 
Doubtless a very large percentage of the 
boilers constructed with butt-straped 
joints and equipped with domes, if tested 
to destruction, would develop the first evi- 
dences of real weakness at the dome con- 
nection. 

If the dome was an essential feature 
of boiler operation, the details of con- 
struction, particularly as regards the con- 
nection with the shell, should be covered 
by the rules; but since it is regarded by 
a large majority of well informed engi- 
neers as a useless appendage, the Board 
does well to discourage its use. 





The Crude Oil Gas Producer 


If crude oil is burned in a suitable fur- 
nace with a deficit of air, a fixed gas 
will be produced, consisting largely of 
carbon monoxide. It is based on this 
fundamental principle that two concerns 
on the Pacific coast are now developing 
continuous producers of high thermal effi- 
ciency for the generation from crude oil 
of a fixed gas, said to be ideal for power 
purposes. Until recently gas engines of 
small size have been operating on a rather 
expensive distillate, vaporization being ac- 
complished by the heat of the gas-engine 
exhaust. A few years ago a plant of 
four 5000-horsepower gas engines was 
installed near San Francisco, using a 
water gas generated from crude oil by 
the Lowe intermittent process, which 
yields a comparatively rich gas with, an 
objectionably large hydrogen content; 


this gas is generated primarily, however, 
for illuminating purposes, where high hy- 
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drogen is advantageous. The thermal ef 
ficiency of the system is low—from fort, 
to fifty per cent. According to a test re 
ported by Prof. W. F. Durand. one oj 
the new processes, which we recently de 
scribed, has already attained an efficienc: 
of about 70 per cent. 

Owing to the possibility of working th: 
new type of crude-oil gas producer ai 
varying rates of production, the size o 
gas holders should be capable of ma 
terial reduction, if, indeed, the holder ji 
not eliminated entirely in power plants. 

Owing to the simplicity of the funda 
mental principles involved. it is probabk 
that within a few years there will b 
numerous types of crude-oil gas producer: 
on the market. One thing seems certain 
and that is, that for variable load work 
that system which has the best method oi 
automatic control for producing gas of 
uniform quality at various rates of run 
ning, bids fair to lead in the race fo: 
favor. 





Engineers’ Wages 





Taking into account the responsibilities 
which he carries, the training which he 
must go through to prepare himself for 
his position, the wide range of subjects 
of which he must have expert knowledge, 
the number of hours which he works and 
the fact that he must be continually under 
call, the steam engineer receives the least 
return for what he does and is of any 
of the wage-earning class. 

We have in mind now not the pro- 
fessional but the operative engineer; the 
“running engineer,’ as he calls himself. 
To fill his place in a modern plant of 
moderate size, the engineer must be a 
good deal of a machinist, something of a 
steamfitter and plumber, quite an elec 
trician, as well as a specialist upon boil- 
ers and engines and their accessory ap- 
paratus. As a matter of fact, they or- 
dinarily get less wages than either ma- 
chinists, plumbers or electricians, and in 
New York City often less than the fire- 
men who stoke their boilers. 

Why is this? The average employer 
is not a grind, and if he were, how does 
it happen that the engineer should be the 
especial butt of his parsimony? 

The ordinary business man does not 
pay any more for a thing than he has to, 
and hates to be open to a charge of 
extravagance or remark among his as 
sociates. It would hurt his feelings more 
to be twitted as being a “good thing” 
because he paid his engineer three and a 
half dollars a day, when his neighbor paid 
but two and a half, than it would to lose 
an order the profit upon which would pay 
the entire salary. And yet the same man 
will uncomplainingly pay a man ten or 
eleven dollars a day to paste bricks in 4 
row with mortar, and will without ques 
tion pay his firemen three dollars and a 
half for an eight-hour day because they 




















































Bpadaecet® = 


Pec. hod 


Ren 


a a 


aeEH ES 


ces ae Lee 








November 2, 1909. 


organized, and demand it, and he 
knows that practically everybody is paying 
the same price. 

The engineer has organized, too, but 
along different lines. Instead of combin- 
ing to coerce the employer into paying 
higher wages, they have thought that they 
could improve their condition pecuniarily 
and raise the status of their vocation by 
improving their knowledge of their busi- 
ness. They took as their motto, “To 
Earn More Learn More,” and they have 
been pegging away at it for twenty years. 
They have evolved some good men. They 
have been an important factor in the pro- 
duction of that quasi-professional man 
who administers the large central-station, 
hotel and office-building plant. They have 
raised the average salary of the steam 
engineer by helping to make a compara- 
tively few high-salaried ones, but they 
have done nothing for the rank and file, 
for the man whom the employer does not 
expect to know much anyhow and upon 
whom he is accustomed to look much as 
he does upon the man who runs his ele- 
vators and sweeps the halls—a necessary 
part of the mechanical outfit. 

If employers could be made to under- 
stand how inadequately they are paying 
their engineers in proportion to the pay 
in other lines, if they could be made to 
appreciate how much a good engineer can 
save them, not alone in fuel and supplies 
but in wear and tear of apparatus and in- 
terrupted service, they would voluntarily 
straighten the matter out. If they let it 
vo on as it is going the engineers will be 
simply forced, as the increased cost of 
living makes their pittance less and less 
adequate, to combine for the forcing of 
better pay and better hours in the way 
that other trades have done. 


A Marine Turbine Reducing Gear 





In the September 14 issue of PowER 
\Np THe ENGINEER, mention was made 
of an experimental marine-turbine spur 
gear patented by Admiral Melville and 
John H. Macalpine. In the use of steam 
turbines for marine propulsion, the chief 
result sought is to secure simultaneously 
the economical speed rate of the turbine 
and that of the propeller, and the de- 
sirability of inserting some form of re- 
ducing gear between the turbine and the 
propeller driven by it in order to enable 
hoth turbine and screw to operate at 
high efficiency has long been recognized. 
I!vdraulic and electric reduction gears, 
though practical, are inefficient, while the 
loss in the transmission of power by cor- 

‘tly designed spur gearing is remark- 
hly low. The solution of the speed-re- 

‘tion problem for marine turbines of 

ge power by means of spur gearing, 

wever, though often discussed, has been 
‘smissed almost immediately as being 
practicable simply on account of the 

‘es. involved. 
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The problem to which Messrs. Melville 
and Macalpine applied their talents was 
the design of a practical reducing gear 
for the transmission of large powers. In 
the De Laval turbine transmission no 
more than three hundred horsepower had 
ever been attempted and in motor-car 
drive, although pressures exceeding 2000 
pounds per inch of gear face had been 
successfully utilized, it was not certain 
that powers ranging from 4000 to 6000 
horsepower could be as successfully trans- 
mitted as the 75 to 90 horsepower reached 
with the motor car. 

At a pitch-line speed of approximately 
6000 feet per minute and a pressure of 
about 450 pounds per lineal inch of tooth, 
a small pitch was deemed necessary if 
comparative quietness of operation was 
to be secured. A narrow pitch meant a 
broad face, and it was decided to use a 
pitch diameter of 14 inches for the pinion, 
70 inches for the gear and 22 inches face. 
There are 35 teeth on the pinion and 176 
on the gear, giving a reduction ratio 
closely approximately five, with what is 
known as a “hunting” tooth interpolated 
for the purpose of equalizing the wear. 
The pitch is 114 inches and the teeth 
are inclined 30 degrees with respect to 
the axis. 

In order to secure the proper working 
of such broad teeth, Messrs. Melville and 
Macalpine adopted the plan of mounting 
the pinion shaft in a device which they 
have called a floating frame, the object 
of which is to cause the alinement and 
position of this shaft to be controlled 
wholly by the pressure of the teeth which 
are in contact and not by the exercise of 
skill, or the lack of it, by the workmen 
who fit the bearings. 

Consideration of the reduction of 
weight attainable by the use of this gear 
in a well known merchant ship gives the 
following figures: At 1000 revolutions 
per minute of the pinion and 283 pounds 
pressure per inch of tooth contact this 
gear would transmit 2500 horsepower. In 
the vessel selected, the engine, a triple 
expansion, is of about this power. The 
main engines without shafting, propellers, 
stern tube and fittings weigh in all 221 
tons. Deducting from this condenser pipes, 
steam valves, air pumps, circulating 
pumps and so forth, the weight left for 
the engine proper would be approximate- 
ly 150 tons. A marine turbine of 3000 
brake horsepower at 1000 revolutions per 
minute will weigh 27 tons, and the re- 
ducing gear will weigh 25 tons, making 
a total of 52 tons. Deducting this from 
the 150 tons of engines now in the ves- 
sel leaves 98 tons, which means a saving 
of about 65 per cent. in power-plant 
weight. If this gear will transmit 2500 
horsepower it is claimed that similar gears 
could be applied with a great saving of 
weight and space to all steamships having 
a speed up to 18 knots per hour which 
comprise a large per cent. of all the ships 
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afloat. By the law of comparison for 
simpler machines the dimensions and 
power of the’ present design from 6000 
horsepower to a size suitable for the 
“Mauretania,” with three screws of the 
same total horsepower as the present 
four-screw ship, the weight of the tur- 
bines would be halved, as would also the 
engine-room length, and the number of 
boilers would be very materially reduced. 





The Master Mechanics’ and Chief 


Engineers’ Association 





There has recently come into being in 
Fall River, Mass., an organization which 
is to be known as the Master Mechanics’ 
and Chief Engineers’ Association. The 
objects of this association are several- 
fold. It is to be a sort of employment 
bureau, intended to serve both the mill 
owner and the members of the society, 
in the supplying of mills with suitable 
expert mechanical help for the positions 
of master mechanic and chief engineer, 
and the member who desires to change 
with a new job. There are also the social 
features, which are characteristic of most 
organizations. Present-day tendencies 
are toward all sorts of organization, with 
some particular object specified in the 
preamble to the constitution, to which 
attention is directed when an excuse for 
the existence of the organization is needed. 

It is very generally believed that the 
mill-employment agencies, knowing which 
side of the bread carries the most butter, 
have served and do serve the mill owners 
better than they have and do serve the 
workers. And in this organization an at 
tempt will be made to place men without 
the intervention of the mill-employment 
agency, whose influence is frequently, to 
use a mild term, regarded as sinister. 

In some way it is expected that a 
fraternal spirit will develop, which will 
enable a member whose long suit may 
happen to be an exceptional ability to 
handle mechanical problems to draw upon 
the experience of another member who 
may chance to be equally well equipped 
with attainments in the clectrical field. 
In fact, a sort of steam, mechanical and 
electrical clearing house, which will put 
at the service of the mill owner em- 
ploying a member of the association, not 
only his own particular master mechanic 
and chief engineer, but the knowledge and 
experience of the entire association in a 
consulting capacity, thus making members 
of the organization more desirable men 
to employ as the resources of the entire 
organization may be drawn upon in cases 
of emergency. 

If the idea can be made to work out 
successfully, membership in the organiza 
tion will be most desirable, for the mill 
owner certainly will employ a man who 
can draw upon the collective wisdom of 
the organization in preference to one who 
is limited to his own narrow experience. 
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Power Plant Machinery and Appliances 


Original Descriptions 
Manufacturers’ 


No 


Cuts 


or 


of Power 
Write-ups 


Devices 


Used 





MUST BE NEW OR 


New Hydraulic Governor 


The illustration shows a pelton water 
wheel, fitted with a patent hydraulic re- 
lay governor. The speed of the wheel 
is governed by moving deflectors into the 
path of the jets from the nozzles, thus 
diverting more or less of the total dis- 
charge direct into the tailrace. Both de- 
flectors are operated simultaneously, be- 
ing coupled to the crosshead of an 
hydraulic relay as shown. The coupling 
rod between the two jets is provided with 
a screw ‘union, having right- and left- 
hand threads, thus enabling the two de- 
flectors to be accurately adjusted to act 
in unison. A plan of these deflectors is 
shown separately to an enlarged scale at 
A. ‘Details of the hydraulic governor are 
shown separately, Fig. 1. The hydraulic 
cylinder rests on planed seatings, cast 
solid with the slide, over which the cross- 
head travels. The coupling rods between 
the latter and the deflectors are always 
in tension, so that the crosshead is always 
pressed downward when the deflectors 
are in the path of the jet. The hydraulic 
cylinder derives its supply of pressure 
water direct from the pipe line through 
the valve chest shown in position at F, 








Fig. 2. The inlet to this chest is at 4, 
the water entering passing first through 
a strainer and then through a small noz- 
zle, intended to insure smoothness and 
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PITMAN GOVERNOR APPLIED. TO A PELTON 











WATER WHEEL 


INTERESTING 


regularity in the motion of the relay pi: 
ton. The exhaust port is at B, and fro: 
D and C pipes lead, as shown, to op- 
posite ends of the relay cylinder. The 
admission of the pressure water to this 
cylinder is controlled by a small piston 
valve of phosphor bronze, marked E. 

The position of the valve relatively to 
the governor-balls is adjustable by means 
of a screwed link and the locknut shown 
at J. The governor is operated by a belt 


- drive and bevel gearing as indicated. 


At normal speed, water is shut off from 
both ends of the relay cylinder, but a 
change of speed in one direction or the 
other is followed by admitting water to 
the corresponding end of the relay cyl 
inder, and thus moving the deflector in 
or out of the path of the jet. Under rea- 
sonable conditions of work, the governor 
will maintain the speed constant within a 
limiting variation of 3 per cent., it is 
said, and the mean speed can be adjusted 
by hand through a considerable limit by 
lengthening or shortening the link H. For 
very close speed regulation, as in driving 
alternators, etc., with heavy load changes, 
a compensating or “overtailing” device is 
fitted, either mechanical or electrical. This 
governor is suitable for operating needle 
nozzles, rectangular nozzles and the gates 
of turbines, etc., and is manufactured by 
Percy Pitman, 3 Willcott road, Acton. 
London,. W., England. 





Utility Steam Separator 


The accompanying illustration is of the 
new Utility steam separator, which, it 
is said, gives a storage of steam at the 
throttle valve greatly in excess of the 
displacement of the piston. 

The steam and entrained water, enter- 
ing the separator at high velocity, are di- 
verted in a direction over the dome and 
through the two interior side channels; 
the combined area of which is more than 
double the area of the inlet port. It is 
claimed that the sudden expansion of 
the steam, due to the change in volume, 
precipitates the entrained water to the 
bottom of the separator, through the per 
forated drain board; preventing the cur 
rent of incoming steam from agitating 
its flow through the drip to the steam 
trap, from which it is discharged. The 
dry steam is drawn off to the engin 
through the interior pipe from the large 
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steam space at the top and sides of the 
separator far removed from the current 
of incoming entrained water and steam. 

[his separator is made as shown for 
vertical position, also horizontal and 
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the “Volcano” and “Comet,” patent 


steam-tube cleaners. From the illustra- 
tion of the “Volcano” cleaner, Fig. 1, it 
will be seen that it is so devised that a 
jet of steam creates a partial vacuum in 


‘NJ 
=) 
un 


tubes and discharges it up the flue, where 
it is carried away by the chimney, no 
steam whatever entering the tubes. It is 
of light, strong construction, consisting of 
only three parts, each feature of which 

















UTILITY STEAM SEPARATOR 


angular;* and is constructed for 150 
pounds ‘working pressure.“ It has the 
flanged ends faced and drilled for extra- 
heavy. standard flange fitting, and is pro- 
vided with gage and drip tappihgs. This 
separator is manufactured by the Stand- 
ard Steam, Specialty Company, 544 West 
Broadway, ‘New York City. 


and “Comet” Flue 
Cleaners and Telescope Auto- 
matic Balanced Valve 





“ Volcano ” 





Two designs of steam-boiler tube clean- 
ers and a telescope automatic balanced 
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FIG. 3 


was adopted after exhaustive experiments 
had shown that it was the best that could 
be designed for the purpose. 

It will be observed in the “Comet” tube 
cleaner, Fig. 2, that the head is simply 
constructed, consisting of two parts only, 
a conical hollow body with a single-jet 
steam passing into its center 
through the back or larger end wall. In 
this wall a series of air-induction holes 
are arranged to 


nozzle 


the nozzle, 
forming a direct annular air passage open 
at both ends of the head. When the 
cleaner is in operation a partial vacuum 
is formed behind the nozzle by the rapid 
longitudinal expansion of the steam pass- 
ing through the tube. The air is thus 
induced through the air holes in large 


surround 


volume, which not only relieves the vac 

















ilve for use with them have recently 


\ 

been put on the market by Charles A. 
Claflin & Co., 60 High street, Boston, 
ass., which are claimed to be superior 


to anything heretofore offered. They are 





COMET TUBE CLEANER 


the tube, the amount of which depends 
upon the steam pressure. Actual tests 
of the “Volcano” cleaner show 8 inches 
of vacuum with 80 pounds steam pressure 
in the boiler. It sucks the soot from the 


uum but combines materially to augment 
the mass and accelerate the velocity of 
the current throughout the tube, conse- 
quently producing a most effective tube- 
cleaning force in proportion to the amount 





of steam used, It has been demonstrated 
by several conclusive tests of the “Comet” 
tube cleaner, in connection with boiler 
tubes 3% inches in diameter and 18 feet 
long, that the passage of the air and 











steam mixture through the tube exceeded 
4500 feet per minute, while with the air 
holes closed the steam passed through 
the tube only with an average velocity of 
about 2000 feet per minute. In Fig. 3 is 
shown a special handle fitting, in section, 
showing how the steam passage is sep- 
arated from the handle connection; also, 
a loop B, by which the cleaner may be 














FIG. § 


* suspended when not in use. This cleaner 
is adapted to either vertical or horizontal 
boilers. 

In the use of steam tube-cleaning ap- 
paratus, whether of the blowing or suck- 
ing type, it has been often noticed that 
the quantity of steam wasted while chang- 
ing from tube to tube, and that also 
wasted during the time of opening and 
closing the main stop valve, was a large 
percentage of the total steam used. That 
this waste, which until recently has been 
regarded as a necessary annoyance con- 











FIG. 6 


nected with the steam flue-cleaning op- 
eration may be avoided, has been amply 
demonstrated by the invention of the tele- 
scope balanced valve, which was designed 
to be used in connection with the “Comet” 
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steam tube cleaner and the “Volcano” 
vacuum tube cleaner. 

In construction, as may be seen from 
lig. 4, this balanced valve is simple, dur- 
able and, above all, practical. Referring 
to the sectional diagram of the valve, it 
will be seen that A is a cylinder, B a pack- 
ing chamber at one end, C the packing 
nut, and D a plunger adapted to slide 
within the cylinder A and having a three- 
arm spider E rigidly attached to the valve 
stem G, which is guided by passing 
through the three-arm guiding spider H. 
The valve J is attached to the valve stem 
G, and moves in the valve chamber J 
in the same proportion as D slides within 
A. The spiral spring surrounding the 
valve stem G merely overcomes the fric- 
tion of the packing on the plunger D, 
and tends to hold the valve J yieldingly 
against its seat. At F is an annular sur- 
face on the inner end of the plunger D 
of sufficient area slightly to overbalance 
the area of the valve /. 

A slight push on tube-cleaner handle 
causes the plunger to telescope in the 
cylinder and lift the valve wide open, 
thus giving a quick and powerful blow at 
full boiler pressure. The valve auto- 
matically closes and opens as the cleaner 
is changed from tube to tube. The ad- 
vantage of this having steam at full boiler 
pressure and confined within a few inches 
of the end of the tube is obvious. The 
dotted lines shown in connection with 
the valve J and the valve chamber J repre- 
sent wings on valve and corresponding 
guides in the valve chamber to prevent 
rotation of the valve when used in con- 
nection with the “Volcano” vacuum tube- 


cleaner head. The valves and seat are. 


so designed that they are easily accessible 
and may be reground at any time. 

The “Volcano” cleaner, like the 
“Comet,” is intended for use in connection 
with the telescope automatic balanced 
valve; also, with the patented tubular 
handle which is regularly furnished, as 
is also the “Sure Hold” patent hose fit- 
ting which is intended to ‘hold any go- 
called rubber, steam or water hose to 
which it can be attached; and under any 
pressure whatever the hose will burst 
rather than leave the “Sure Hold” fitting. 
From Figs. 5 and 6 it will be seen that A 
represents a circumferential enlargement 
forming an outwardly projecting convex 
rib, the purpose of which is to bulge that 
part of the hose immediately circling the 
rib. 

At B is represented a concave recess 
formed on the inner surface of the clamp. 
When these clamps are brought together 
by means of bolts these recesses not only 
surround the hose but the bulge caused 
by the rib, thus producing an absolutely 
sure hold; hence its name. It will be seen 
that within the grasp of the clamps there 
is a knoblike mass of hose of greater 
diameter than that at either side. This 
together with the fact that the clamps 
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are securely fastened to the hose nipp' 
makes it impossible for the hose to blo, 
off. These fittings are furnished wit 
union ends, either male or female as m: 
be desired. 





Improvements in the Thompson 
Standard Planimeter 


The illustration, appearing herewit! 
shows the improvement that has bec: 
made in the Thompson Standard planini 
eter, such as was used by A. B. Calkins 
twenty years ago. 

The improvement is in the location of 
the tracing point, the guiding handle now 
being placed on one side, thus leaving an 
unobstructed view of the tracing point and 
diagram lines without having to change 
the position of the board or hand. This 
feature is an advantage that will be ap 
preciated by its many users. 














SHOWING IMPROVED TRACING POINT 


This instrument correctly gives the 
mean effective pressure of an indicator 
diagram without any figuring. It is made 
by Richard Thompson, 123 Liberty street, 
New York City. 





New Type of Jet Condenser 


During the last few years great im- 
provement has been made in the sur 
face condenser. Where formerly a heat 
transmission of 200 or 300 B.t.u. per 
square foot of surface per hour per de 
gree average difference of temperature 
was formerly considered good practice. 
recent designs have raised this figure to 
goo B.t.u., and even more. Such improve 
mem in design has resulted in smalle: 
condensers, or with the same size of con 
denser has permitted the use of less water 
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e: perhaps warmer circulating water to 
ntain the samé vacuum. 

the jet condenser, economy is ef- 

not so much by 


ted, increasing the 


of heat transmission as by insuring 


t} roughness ‘of intermixture; that is, 
breaking up the water into small drops 

bringing each particle into intimate 
contact with the steam passing through 
the condenser, thus realizing to the full- 
est extent the heat-absorbing power of 
the water. This would naturally reduce 
the amount of water to be pumped and 
minimize the power required to. run the 








- FiG. I. 


AN 
pump. Besides the water in the hotwell 
would be more suitable for boiler feed- 
ing, for its temperature would be higher, 
and less steam would be required for the 
heater or less coal under the boilers if 
no heater be used. The importance of 
high temperature in the hotwell will be 
realized when it is considered that the 
coal consumption is increased at the rate 
of t per cent. for each 10 degrees Fahren- 
heit that the final temperature of the cir- 
culating water falls below the tempera- 
ture corresponding to the vacuum. 
Where cooling towers are employed, 


INSTALLATION OF THE 
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it is also important to utilize to the full- 
est extent the heat-absorbing capacity of 
the water the 
which it is delivered to 


between temperature at 
the condenser 
by the circulating pump and the tempera- 
ture the vacuum, in 
order that a high vacuum may be realized 
from 


corresponding to 

comparatively warm _ circulating 
water and further that the water may be 
delivered to the tower as hot as possible, 
so that the largest possible amount of 
heat may be dissipated 
amount of surface. 


from a_ given 
Using a condenser in 
cennection with the cooling tower means 





WHEELER RAIN TYPE CONDENSER 


two temperature steps before the heat of 
the steam is transmitted to the atmosphere, 
and if the condenser requires a high tem- 
perature head to perform its work, the 
range of temperature for the tower will 
be less. This will larger 
surface in the tower to transmit the given 
amount of heat, or if the cooling plant 
has already been installed, it may be nec- 
essary to provide the required tempera- 
ture gradient by carrying hotter steam in 
the condenser, and as a consequence a 
lower vacuum. 

Fven though plenty of cold water be 


necessitate a 


767 


available, it is of importance to reduce 
the amount supplied to the condenser in 
order to lessen the amount of air pumped 


in along with the water. In many plants 


employing jet condensers it has been 
found that the vacuum cannot be im- 


proved beyond a certain point by increas- 
ing the amount of circulating water, the 
reason being that much of the additional 
water does not come into contact with the 
steam, and the the 
more counterbalances 
any benefit gained by the lower average 
temperature of the water. 


air introduced with 


extra water than 


On geyeral principles, it would appear 
much easier to secure high temperature 
in the water leaving a jet condenser than 
that from a for the 
reason that the water and steam in the 
former come into direct contact, with no 
intermediate wall 


surface condenser, 


of iron, and in view 
of the fact that open heaters, which are 
practically the same thing as a jet con- 
denser, are able to heat water to within 
one or two degrees of the temperature of 
the steam. Notwithstanding all this, the 
fact remains that the discharge from most 
jet condensers lacks from 10 to 20 de- 
grees Fahrenheit of the temperature of 
the steam. 

The lack of economy which the above 
figures imply may be laid to several causes, 
such as improper design of the condenser 
head permitting masses of water to pass 
through the condenser without coming in 
contact with the steam. Some jet and 
ejector condensers are designed so that 
the steam will project itself against the 
water at high velocity, resulting in back 
pressure on the engine or turbine, or 
perhaps adequate provision has not been 
made for withdrawing the air. The air 
may not be sufficiently cool before it is 
passed to the air pump, or improper ar- 
rangement of parts permit steam 
rather than air to pass from the condenser 
to the pump. These are the faults com- 
mon to the jet condenser, and it will be 
of interest to note how they are eliminated 


may 


and better economy obtained by the type 
of condenser illustrated herewith. 

The apparatus presented in Figs. 1 and 
2 is a new form of jet condenser re- 
cently gotten out by the Wheeler Con- 
denser and Engineering 
Carteret, N. J. 
a basement beneath a Westinghouse Par 


Company, of 
The outfit is installed in 


sons turbine of 1000 kilowatts capacity. 


Injection water is taken from a creek 
nearby, and the warm water is pumped 
from the hotwell by a to-inch high-lift 
centrifugal pump driven by a loxto-inch 
vertical engine. from 


the top of the condenser shell by a 9 and 


Air is withdrawn 


22 by 12-inch rotative dry-vacuum pump, 
while an 18-inch horizontal release valve 
provides outlet to the atmosphere in case 
of stoppage of circulating water, all of 
this apparatus being that of the Wheeler 
Company. 

From the sectional view, 


the 


Fig. 2, 
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salient features of the condenser may be 
noted. The condenser head is exactly 
the same as that installed and illustrated 
in Fig. 1, but the hotwell arrangement 
is slightly different, provision in this 
case being made for direct connection 
to the pump. Reference to the drawing 
will indicate that water is introduced 
at the upper right-hand corner into a 
pan extending nearly the full length of 
the condenser. From here it overflows 
through numerous tubes, and also over 
the edge of the extreme left of the pan, 
to a similar pan below provided with 
similar overflow pipes and weir Gischarg- 
ing the water to the lower part of the 
shell, from which it is discharged into a 
barometric column or, as in the present 
case, to the pump. 

Steam enters through the large open- 
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densers it would be permissible to place 
the air-pump suction at a low point, but 
in the jet condenser this would be im- 
practicable, due to the possibility of water 
being carried over with the air. As in 
the surface condenser, it is also important 
to have the air as cool as possible at 
the outlet, in order to lessen the size and 
work of the air pump. 

From the construction of the condenser 
in question, it will be evident that it 
would be impossible for the steam to pass 
to the air-pump suction without having 
passed through all the sprays produced 
by the small baffles placed below the 
tubes, as indicated in the drawing. At 
the right is a float controlling a vac- 
uum-breaking valve. The _ circulating 
water is siphoned up to the condenser 
head from a lower level, and if the vac- 
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set the injection valve to care for 
maximum load likely to be carried. N 
withstanding, the temperature of the 
water was kept close to the temperat) 
of the exhaust steam, although the 
in temperature of the injection water \ 
quite large, and only a comparati, 
small amount of water was required, th 
conditions being unfavorable to close :; 
justment. 

In judging the performance of a c 
denser, the ratio of steam condensed 
circulating water is always an interesting 
feature. For example, take the eighih 
set of readings in the table, in which a 
vacuum of 28.55 inches of mercury is 
given. Subtracting this reading from tlie 
barometric reading 29.9 would leave a 
steam pressure of 1.35 inches of mercury, 
which according to Peabody’s tables cor- 























FIG. 2. 


ing at the left of the condenser, passing 
through the lower shower of water, then 
through the upper shower in reverse di- 
rection, and finally all that is left of the 
vapor, together with the air and other 
gases, passes around the left end of the 
upper pan and over the coldest water 
to the dry-vacuum pump suction opening 
in the uppermost part of the shell. From 
the drawing it will be evident that the 
cross-sectional area of the passageway for 
the steam decreases as the amount of 
vapor is lessened by condensation, so that 
a uniform velocity is maintained, and no 
dead pockets are left in which air might 
accumulate. As air is nearly twice as 
heavy as steam at the same temperature, 
it would naturally settle to the lower part 
of the condenser, unless swept along posi- 
tively by the steam. In surface con- 


uum is broken for any reason, will cease 
to-flow. Thus, in case the water level 
should rise abnormally in the shell, due 
possibly to the stoppage of the circulating 
pump, the valve would break the vacuum, 
stop the inflow of water, and the steam 
would escape through the release valve to 
atmosphere. 

In the accompanying table are given re- 
sults of tests conducted at the plant. On 
the day the tests were made the street- 
railway load on the turbine varied from 
full load to 10 per cent. overload. Tem- 
perature readings were taken by ther- 
mometers placed in the exhaust pipe and 
in the hotwell, while the vacuum readings 
were taken from a mercury column con- 
nécted to the condenser. The barometer 
stood at 29.9 inches. Due to the varying 
load on the turbine, it was necessary to 


PRINCIPLE OF OPERATION OF THE NEW JET CONDENSER 


responds to a temperature of 88.5 degrees 
kahrenheit. At a temperature of 88.5 the 
latent heat of steam is 1042 B.t.u. To 
cool the condensate from 88.5 degrees 
Fahrenheit to 87 degrees, the temperature 
of the outgoing condensate, will give 1.5 
heat units, or 1043.5 in all. The entering 
temperature of the circulating water is 
given as 44 degrees Fahrenheit, and the 
final temperature as 87 degrees. Between 
these limits each pound of water will 
absorb 43 heat units, and dividing 1043.5 
by 43 will give 24.3 as the number of 
pounds of circulating water required to 
condense one pound of steam. As all of 
the exhaust is not steam when it arrives 
at the condenser, some of it having al- 
ready condensed in the turbine and in 
the exhaust pipe, due to work performed 
and to radiation, the amount of cooling 
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water would be somewhat less than this 
figure. If 10 per cent. of the steam was 
water, then there would be only 939 heat 
units; adding 1.5 would make 940.5, and 
dividing by 43 would give 21.9 as the 
ratio of the circulating water to steam. 
The feature of the test is the small differ- 
ence between the temperature of the steam 
corresponding to the vacuum and the tem- 
perature of the circulating water at the 
outlet. 





Self-Adjusting Extension Pipe 
Wrench 





The self-adjusting extension pipe and 
nut wrench illustrated herewith is made 
from drop-forge steel and conforms it- 
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diately cut off. In some of the coal mines 
in Pennsylvania automatic stopping de- 


vices are provided with old-type suction-’ 


pipe condensers, so that when the suction 
is lost by reason of air in the pipe the 
pump is automatically stopped. But the 
pump cannot be automatically started; it 
requires manual operation for priming the 
pump and for starting it again, and this is 
troublesome, for the pump is generally 
located some distance away, and anyhow 
a mine operator always dislikes to have 
pumps stop on odd occasions. 

The accompanying illustration shows an 
automatic condenser of the type in ques- 
tion so designed that advantage is taken 
of the kinetic energy of the exhaust steam 
to effect a compression of the air within 
the suction pipe so that the air is driven 
through the pump and into the delivery 











») 








Power, N.Y. 


. SELF-ADJUSTING EXTENSION PIPE WRENCH 


self to any size or shape, round, square 
or irregular. It has a quick and positive 
grip, but instantly releases by back pres- 
sure, and it is unnecessary to remove it 
to get a new bite, as it operates as a 
ratchet. 

It has two concave jaws which give it 
a much greater bearing and make it less 
liable to crush a weak pipe. The locking 
pins and jaws are so constructed that 
neither can drop out, and all parts are 
interchangeable. 

This wrench is manufactured by the 
Lind Universal Tool Company, 75 West- 
minster street, Providence, R. I., and is 
made in sizes to fit pipes from % inch 
up to 3 inches in diameter. 





Automatic Suction Pipe Condenser 


for Steam Driven Pumps 


Many attempts have been made to dis- 
pose of the exhaust steam from a steam- 
driven pump by blowing it into the suction 
pipe of the pump. Some devices for such 
a purpose are on the market, notably for 
sinking pumps and mine pumps, and they 
Operate with some degree of sticcess. 

These devices have not proved entirely 
satisfactory for the reason that they fail 
to handle the air which is always con- 
tainel with the steam. If air is blown 
into the suction pipe of a pump its suc- 
tion is apt to be lost, and the speed of the 
Pump will be increased to a dangerous 
extent unless the steam supply is imme- 


pipe. The pump is thus automatically 
reprimed whenever the suction is about to 
be lost, and all danger of the pump racing 
is obviated. This condenser is installed as 
a part of the suction pipe, and the steam 
exhaust is connected to the nozzle A. 
The valve B, which acts like a foot valve 






Pump 








From Sump 
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AUTOMATIC SUCTION PIPE CONDENSER FOR 
STEAM-DRIVEN PUMP 


following the motion of the water, is ar- 
ranged as shown with an injector tube C 
extending through the valve seat. The 
steam entering into the suction pipe be- 
comes condensed by the water handled by 
the pump. The valve remains open as 
long as the suction is unimpaired, and no 
injector action takes place. As _ soon, 


709 


however, as the suction is about to be lost 
by reason of an accumulation of air at the 
top of the suction pipe the valve will 
close. Injector action will then occur, so 
that water from the sump will be drawn 
by the steam through the injector tube, 
causing compression of the air so that it 
is driven through the pump and its deliv- 
ery pipe. The suction is then restored to 
the pump, so that the foot valve opens 
and remains open until a certain amount 
of air is again collected at the upper end 
of the suction pipe, when the same per- 
formance is repeated. 

This device is thus entirely automatic, 
and it is operative up to a considerable 
hight of lift, depending, of course, on the 
temperature of the water and the ratio 
between the amount of steam used and 
the amount of water delivered by the 
pump. If the condenser is located higher 
than the level of the sump a vacuum is 
given for the exhaust, the degree of 
vacuum being in direct proportion to the 
hight of the steam nozzle above the sur- 
face of the sump. While such a vacuum 
is, of course, desirable, the main object is 
to dispose of the exhaust together with 
the air contained therein, and this object 
is accomplished nicely by utilizing a part 
of the energy of the steam for compress- 
ing the air. 

It is not customary or (practicable ‘to 
install for all pumps high-priced con- 
densers giving a high vacuum because, 
aside from the question of price, such 
condensers are complicated and require 
more attendance than can be given to 
them. It is more customary to exhaust 
the steam below the surface of the sump, 
sometimes as deep as 8 feet. This causes 
a corresponding back which, 
however, is a small drawback compared 
with other disadvantages, such as vitiat- 
ing of the atmosphere and rotting of 
timbers. 

It would, therefore, appear that this 
automatic suction-pipe condenser for 
pumps—although it cannot give a high 
vacuum—will by reason of its simplicity 
and low cost fill a long-felt want. 


pressure, 





Big Boiler Explosion at Pabst 
Brewery 


Just as we are going to press, news ar- 
rives of an explosion of three Munoz 
boilers in the Pabst brewery at Mil- 
waukee. The explosion appears to have 
been very violent, shaking the city within 
a radius of a half mile and breaking many 
windows. The front of the power house 
was blown out, an elevator located close 
by was jarred three feet off its founda- 
tion and a portion of one of the boilers 
was hurled across the street onto the 
roof of a three-story storeroom. Two 
men were killed, several seriously injured 
and a property loss of over a quarter of 
a million entailed. 
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Pope, 33 W. Thirty-ninth St., "New York. Meet- 
ings monthly, excepting July and August. 


AMERICAN 





ENGINE BUILDERS’ yt el OF 
THE UNITED STA 
Pres., A. L. Merriam, aoe 4 Y.¢ e0c., 
C. H. Sembower, Reading, Pa. 


UNIVERSAL CRAFTSMEN COUNCIL OF 
ENGINEERS 
Grand Worthy Chief, W. S. Cadwell, Chi- 
cago, Ill.; see., Thomas H. Jones, 244 Eighth 
street, N. E., Washington, D. C. Next con- 
vention, Buffalo, N. Y., August, 1910. 





NATIONAL Fg ht OF STATION- 
ARY ENGINEERS 
Pres., William J. Reynolds, Hoboken, N. J.; 
sec., F. W. Raven, 525 Manhattan building, 
Chicago, Ill Next convention, Rochester, 
N. Y., September, 1910. 


AMERICAN os bs STEAM ENGI- 


Supr. Chief me... pe Markoe, Phila- 
delphia, Pa.; Supr. Cor. Engr., William S. Wetz- 
ler, 753 N. 'Forty-fourth St., Philadelphia, Pa. 
Next convention, Philadelphia, Pa., June, 1910. 


OHIO SOCIETY OF MECHANICAL, ELEC- 
ag a AND STEAM ENGINEERS 

Pre W. Ballard; sec., David Gaehr, 

1135 Schofield Bldg., Cleveland, oO. 





MASTER STEAM SOUee MAKERS’ ASSO- 
f 


a 


Pres., J. H. Smvth; sec., Geo. M. Clark, 1337 
N. Maplewood Ave., Chicago, Ill. 


INTERNATIONAT. UNION OF STEAM 


ENGINEERS 
Pres., Matt. Comerford; sec., Robert A. McKee, 
Peoria, Ll. Next convention, Denver, Colo., 


September, 1910. 
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Society Notes 





The fifth annual entertainment and 
reception of the Universal Craftsmen 
Council of Engineers of the Metropolitan 
district was held at Lexington Opera 
House, New York City, on Saturday 
evening, October 23. Notwithstanding the 
inclemency of the weather the event was 
well attended, there being present large 
delegations from nearby cities. The hall 
looked very pretty with its decoration of 
flags, bunting and floral designs. A most 
enjoyable vaudeville program was fol- 
lowed by dancing. Good mornings were 
said after a most enjoyable occasion. 





On November 10, George A. Orrok, 
secretary of the Gas Power Section of 
the American Society of Mechanical En- 
gineers, will lecture on the subject of 
gas-engines and blast-furnace practice be- 
fore the Society of Engineers of Eastern 
New York, at the Teneycke hotel, 
Albany, N. Y. 





Business Items 


The Parker Boiler Company, Philadelphia, 
has recently received the third order from the 
Astoria Veneer Mills, Long Island, City, N. Y., 
calling for two 346-horsepower boilers. 

The Dearborn Drug and Chemical Company, 
Chicago, Ill., has just issued a souvenir book- 
let which takes up the question of water 
treatment interestingly and thoroughly. They 


‘send it free to parties interested in water 


treatment. 


The Locke Regulator Company, Salem, 
Mass., reports that manufacturers all over the 
ecuntry are taking advantage of the protec- 
tion offered by their automatic stop and re- 
port among recent sales of quick closing 
valves and engine stops the following: Jones 
& Laughlin Steel Company, Pittsburg, Penn. ; 
Revere Rubber Company, Chelsea, Mass. ; Na- 
tional Tube Company, Pittsburg, Penn., and 
many others. 





New Equipment 





Chandler & Price, Cleveland, will 


build a new power house. 


The Interstate Packing Company, Winona, 
Minn., will erect a duplicate plant. 


The Dubuque (Towa) Packing Company 
will erect a $50,000 addition to its plant. 


Butterfield & Co., Derby Line, Vt., is in- 
stalling a new power plant, consisting of 
two suction gas-producer engines of 150 
horsepower capacity. 

The Mechanicsburg (Ohio) Light and Power 
Company is. considering the installation of 
water-works system and would like to hear 
from manufacturers. 


Ohio, 





Help Wanted 


Advertisements under this 
serted for 25 cents per line. 
make @ line. 

AN ENGINEER to operate a 200-horse- 
power gas plant near New York. Box 53, 
POWER. 


head are in- 
About six words 


November 2, 190 


WANTED—Good mechanical designers ! 
detail draftsmen for machinery manufaci r 
located in Wisconsin. Box 98, Power. 

WANTED—tThoroughly competent st. 5 
specialty salesman; one that can sell | 
grade goods. Address “M. M. Co.,” Po, 

AN ENGINEER in each town to sell 
best rocking grate for steam boilers. W 
Martin Grate Co., 281 Dearborn St., Chik 

AGENTS WANTED to sell Burgmann 
brated engine packings in territories not «+t 
covered. See our advertisement on page 1.\4 


WANTED—Man to invest $1500 in «\.¢ 
trie-light plant and take management; tovn 


of 2000; Middle West; new plant. Box 5s 
POWER. 

_ WANTED—First-class draftsman as as 
sistant in drafting department; must be t!or 


oughly familiar with engine and boiler work 
Address P. O. Box 512, Erie, Penn. 

WANTE Night engineer to take charge 
of boilers, engines, ice machines, pumps, ote. 
with proper assistance; give reference, sal; ary 
wanted and notice required. Box 55, Power. 





WANTED—First-class draftsman and estj- 
mator for high-class steam power and heat- 
ing work. Address, giving full particulars, 


references and salary wanted, Box 826, Char- 
lotte, N. 


Situations Wanted 


Advertisements under this head are in- 
serted for 25 cents per line. About sig words 
make a line, 

PRACTICAL ENGINEER, age 26, all-round 
mechanic, desires permanent position § with 
good firm anywhere that needs a man for re- 


sults; steam, electric, hydraulic or ice ma- 
chinery; New York license and best refer- 
ences. Box 57, POWER. ; 

TECHNICAL oe ee 30 years, jun- 
ior member A. M. E., six years in ‘steel 


mills and on mk desires position as sales 
representative for one or more concerns mak- 
ing specialties; location, New York City. Ad- 
dress “F.,”’ Box 61, Power. 


POSITION WANTED—-As master mechanic 
or chief engineer; experienced in the main- 
tenance and repair of all mechanical and 
electrical apparatus and buildings in manu 
facturing plant; have had experience in elec- 
tric power station, machine shop and manu- 
facturing plant. and in designing and build. 


ing special machinery. Box 62, Power. 
Miscellaneous 
Advertisements under this head are in 


serted for 25 cents per line. About six words 


make a line. 

PATENTS secured. C. L. Parker, Solicitor 
of Patents, 4 McGill Bldg., Washington, D. C. 

IF YOU DESIRE to learn the latest im 
provements in steam boilers, correspond with 
the Detroit Water Tube Boiler Co., Detroic. 

ENGINES AND BOILERS, % to 2 hop., 
engine castings in sets. Models and general 
machine work. Sipp Electric and Machine 
Co., Paterson, N. J. Catalog 4c. 

PATENTS—H. W. T. Jenner, 
torney and mechanical expert, 608 F. St. 
Washington, I. C. I make an investigation 
and report if patent can be had and exact cost. 

WANTED—A hardware or mill supply spe 
cialty to sell on royalty, or manufacture and 
sell on royalty, or purchase outright. Ad 
dress with particulars, “Specialty,” Box 35, 
POWER. 

ENGINEERS AND FIREMEN—Send 10 
cents in stamps for a 40-page pamphlet con 
taining a list of questions asked by an exam- 


patent at 


ining board of engineers. Stromberg Pub- 
lishing Co., 2703 Cass Avenue, St. Louis, Mo. 
ANY FIRM or engineer in charge of a 


steam plant that is troubled with scale in the 
boilers can get absolutely free, the best indi 
cator and reducing wheel made, with velvet 
lined mahogany case. For particulars, ad 
dress Great Lakes Chemical Works, Manito 


woc, Wis. 
For Sale 


under this 
cents per line. 


Advertisements 
serted for 25 
make @ line. 

FOR SALE—20x48 Wheelock engine and 
two 72”x18’ high pressure tubular boilers if 


head are im 
About sig words 


good condition cheap. Address “Engineer. 
Box 2, Station A, Cincinnati, Ohio. 
FOR SALE tandem com 





pound Fleming single valve, automatic: also 
two small engines, cheap for cash. Scott 
Manufacturing Co., 1801 Third National [sank 
Bldg., St. Louis, Mo. 


FOR SALE—250-horsepower Lane & Bod 
ley Corliss engine, 18x42 cylinder: engine too 
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Destructive Boiler Explosion at Milwaukee 


Pabst’s Brewery Plant Damaged to the Extent of $250,000 by the 


Explosion of Four Water-tube Boilers. 


One Dead, One Seriously Injured 





B Y 


The most disastrous boiler explosion 
in the history of Milwaukee occurred at 
4:30 am., Monday, October 25, at the 
plant of the Pabst Brewing Company. 
Happening so early in the morning, two 
firemen were the only persons in the 
plant at the time, one of whom, severely 


OSBORN 


was 161 feet deep. The building was the 
newest addition to the mammoth plant of 
Pabst’s brewery, and the exploded boilers 
had been in use less than two years. On 
October 9 they had been subjected to an 
inspection by the Hartford Company and 
were apparently in the best of condition. 





injured, was taken from the ruins shortly 
‘ter the explosion and removed to a 
‘pital, where his chances for recovery 
are reported favorable. The body of the 
other fireman was found later buried 
in the débris. 

he wrecked boiler house had a front- 

of 49% feet on Tenth street, and 








FIG. I. GENERAL VIEW OF WRECKAGE 
Eight boilers composed the plant, of 
which six were Munoz boilers of 400 


horsepower rated capacity each, and two 
Edge Moor boilers. The latter had just 
been put in and had not as yet been under 
steam. 

It is estimated that the property damage 
will be between $250,000 and $300,000. 


MONNETT 


Insurance on the Pabst plant to the ex- 
tent of $150,000 was carried by the Hart- 
ford Steam Boiler 
surance Company, damage to 
property and loss of life resulting from 


Inspection and In- 
covering 


However, according to the 
representative, the 


explosions. 


local policy was 








a series of losses, ‘and 


written to cover 


as the damage wrought constitutes what 
is known as a “first loss,” the amount 


_recoverable is said to be limited to $50,- 


000. A 220-foot brick stack divided the 
boiler room into two parts and it was the 
four boilers on the east side of the stack 
that let go. All of the six Munoz boilers 
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2. LOOKING DIRECTLY 


were, according to Chief Engineer Class- 
man, steam and connected to the 
header at the time of the explosion, and 


the four on the east, or Tenth street side 


under 


DOWN ON 





SCENE OF DISASTER 


of the stack were totally wrecked; but 
cn examination it was found that the two 
Munoz and the two Edge Moor boilers 
on the west side of the stack, although 
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immense amount 
wreckage, were practically uninjured. Th 
stack itself stood in the midst 
wreckage apparently undamaged. 

A section of the big malt elevator a 
joining the boiler plant to the south a: 
partly filled with grain, was moved 
inches on its foundation and racked «a 
twisted so that it may be a total los 
The south wall of the three-story buildi 
to the north used as a machine shop was 
torn out and débris pour 
through the great jagged opening. A p 
tion of one of the boiler drums weighing 
many hundreds of pounds hurl 
Tenth street and imbedded so 
firmly in the room of the cold-storage 
warehouse opposite that the efforts of 
twenty firemen failed to dislodge it. ‘Tenth 
street from Chestnut to Cold Spring 
avenue was buried under tons of broken 
machinery, twisted steel and great piles 
of brick from the crumbling walls, while 
masses of boiler tubes, steam pipes, and 
fittings were scattered in 
confusion. 

Although the the 
was evidently directed mostly against that 


covered with an 


of tl 


masses of 


was 
across 


indescribable 


force of explosion 
portion of the building in which were lo- 
cated the east boilers, by one of 
the freaks of fortune a delicate set of 
antenne of the United States Wireless 
Telegraph Company hanging directly over 


four 




















FIG. 3. 


REINFORCING 


STRIP, SHOWING 


SHEARING OF PLATE AT RIVET HOLES 
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the spot and supported 150 feet in the air 
between the power-house stack and the 
imney on the northern corner of the 

d boiler house, was not damaged, and 
wireless .communication was not inter- 
rupted in, the slightest. 

The first words in explanation of the 
disaster came from Gottlieb Jehnert, the 
jijured fireman, who made a statement at 
the hospital in which he said that an 18- 
inch steam main leading to the engine 
room exploded, and the primary 
cause of the accident; and that all condi- 


was 


tions in the boiler room were normal at 
the time. 

If this was the case the broken steam 
header, excessively large for the size of 
plant, would have given excellent op- 
portunity for the rapid escape of the 
Steam, the shock of which might have 
heen too great for the boilers to with- 
stand. This explanation, however, was 
discredited generally by engineers and 
ficers of the company as the statement 
/ aman dazed by the appalling disaster 

not in a condition to make accurate 
chservations. Later, Jehnert, whose es- 
instant death is considered 
miraculous, revised his statement, saying 
he did not believe the steam pipe let 

‘first, but insisted that all gages in the 
iler room registered properly and that 
re was plenty of water in the boilers. 


cane 


from 


— 
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The low-water theory is more generally 
held as_ being for the ex- 
plosion. In this make of boiler the hori- 
zontal drums have a row of vertical tubes 
expanded into them for the full length of 
the drum. Where these tubes are at- 
tached, the sheet is reinforced by an out- 
side plate, put on with a single row of 
rivets at each side, and calked. The ex- 
ploded boilers have drums 36 inches in 
diameter, made of %-inch steel plates, 
with double-strapped butt-joint longi- 
tudinal seams, the reinforcing sheet be- 


responsible 








CLOSE VIEW OF BOILER DRUM 


FIG. 4. 


ing put on with 34-inch rivets pitched 3 
In the event of low water 
it is held that the portion of the drum at 


the point where the vertical 


inches apart. 
tubes are 
connected would be peculiarly susceptible 
to the deleterious action of the hot gases. 

It is a peculiar fact that the 
which examined, 


drums 


have so far been are 
all found to have given way in exactly the 
manner in the reinforcing seam, 
that this part of the drum, 
pierced by the opening for tubes and con- 


taining the holes for two rows of 34-inch 


same 
indicating 


rivets, was in no case as strong as the 
double-strapped butt joints, all of the lat- 
ter so far found being intact. 

To refute the theory of low 
however, careful inspection has failed to 
reveal the slightest burring of the metal 
in any of the 


water, 


drums available for ex- 


— 
4/409 


amination up to the present writing, and 
until the entirely 
away it will not be possible to arrive at a 
more definite conclusion as to the cause 
of the accident. 


wreckage is cleared 


Power from the Milwaukee Electric 
Railway and Lighting Company was im- 
mediately supplied, through three 18o0- 
kilowatt transformers temporarily in- 


stalled, and operations at the plant were 
resumed in all departments not requiring 
steam, 
possible, a temporary structure over the re- 


It is proposed to erect, as soon as 





maining boilers and resume operations in 
the bottling and pasteurizing departments. 





The Canadian Light and Power Com- 
pany, of Montreal, has contracted with 
J. G. White & Co., New York, for the 
construction of a hydroelectric plant on 
the St. Lawrence river, near St. Timothee, 
Que. The plant will utilize the 
harnois canal water, giving an available 
and constant head of 50 feet. 
station will contain three 7200-horsepower 


Beau- 


The power 


turbine units coupled to 4900-kilowatt 
generators and have space for a fourth 
unit; also two 4o00-horsepower exciter 


units and switchgear; the 27-mile trans- 
mission line to Montreal, and substation 
and distributing system at that city, will 
also be included in the contract, which 
is estimated to cost about $4,000,000. 





774 
Experimental Marine Turbine Gear 


For some time past the marine turbine 
gear which is the joint invention of 
George W. Melville and John H. Mac- 
alpine, has been under test at the shops 
of the Westinghouse Electric and Ma- 
chine Company, Pittsburg, Penn., where 
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will allow this shaft to have a slight 
longitudinal freedom so that it can slide 
axially to and fro within the frame. In 
the elevation of the floating frame will 
be seen the flexible I-beam which is 
supported by the bed plate. The pinion, 
it will be seen, is supported in three bear- 
ings, the center bearing dividing the two 





Fy api a Be 














FIG. I. 


it was constructed. This gear which has 
for its object the translation of the high 
relative speed of the efficient turbine into 
the more moderate speed which is im- 
perative in.the use of the screw propeller, 
is illustrated in Fig. 1. 

It will be seen that in a general way 
the gear resembles the De Laval arrange- 
ment of a divided helical gear one-half of 
which is right- and the other half left- 
handed. The smaller gear or pinion is 
supported in three bearings in the heavy 
steel “floating frame,” which is supported 
at the middle of its length by a heavy 
I-beam resting upon a raised portion of 
the base of the inclosing and supporting 
gear case. 

In Figs. 2, 3 aud 4, the device is shown 
in section, plan and elevation where the 





REDUCING GEAR WITH FRAME BROKEN 
AND FLOATING 


AWAY TO SHOW 
FRAME ° 


PINION 





FIG. 2. PARTLY 


SECTIONAL ELEVATION, 
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flection by the vertical forces at the bear 
ing. It is also stiffened in the horizont 
plane to obviate deflection from the ho: 
zontal forces. The floating frame plan 
shown in Fig. 4. Fig. 5 shows the pini 
shaft in and the flexible sh: 
by which it is driven. At the end of t! 
shaft is the coupling driven by the turbi: 
shaft while the other end of the flexi! 
shaft is coupled to the extreme end 
the pinion shaft on the inside by mea 
of keys and bolts. This interior shaft 
so flexible that it imposes practically 
constraint the pinion and _floati: 
frame and it is evident that both as 
its longitudinal position in the floati: 
frame and in the angular position of 1! 
axis, the pinion is solely under the con 
trol of the forces transmitted through the 
teeth of the gears and it is evident that 
the pressure on the faces of the teeth 
would tend to keep the pinion and gear 
in alinement. But, if for any cause, such 
as wear, or heating of bearings, or any 
other disturbing influence, the alinement 
is affected, the I-beam on which 
floating frame is supported acts as a 
hinge allowing the frame to yield to the 
extent necessary to correct the deflection. 
Fig. 5 shows the hollow pinion shaft 
with its internal driving shaft connected 
to the far end of the pinion shaft, while 


section 


on 


the 
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SHOWING I-BEAM SUPPORTING 


FLOATING FRAME 
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FIG. 3. PLAN VIEW OF 
relation of the supporting I-beam to the 
pinion shaft is clearly shown. 

The floating frame is a heavy steel 
casting flexibly mounted in the gear box 
and supporting in rigid bearings the 
pinion shaft but in such a way that it 


PINION 


SHAFT AND SUPPORT 


pinion faces, one of which is right- 
handed and the other left-handed, the 
gear being much larger and stiffer than 
the pinion requiring only two bearings. 
The floating frame is made deep vertically 
so as to be stiff enough to withstand de- 


its other end is connected to the turbine 
shaft by the flexible coupling shown in 
plan and elevation. This coupling con- 
of two flanges, one of which is 
keyed to each shaft and connected to 
each other by links which allow consider- 
able longitudinal freedom. 

The gears, Fig. 6, were cut and hard- 
ened by Shuchardt & Schiitte, Chemitz, 
Germany, from steel forgings of 90,000 
pounds tensile strength furnished by 
Messrs. Krupp, of Essen. A very good 
idea of their size and proportion may 
be had from Fig. 6, which is a reproduc- 
tion of a photograph taken just previous 
to their shipment to this country. 


sists 





A Philadelphia paper announces the in 
jury by scalding of a fireman ona locomo- 
tive by the falling “off” of the crown shee! 

















November 9, 1909. 


FIG. 4. CROSS-SECTION THROUGH FLOATING FRAME 


The combined associations of the Na- 
tional Association of Stationary Engi- 
neers of Philadelphia, numbering about 
five hundred members, will give a con- 
cert, dinner and dance on December 3, at 
the Lulu Temple, Broad and Spring 
Garden streets. The committee are hard 
at work completing arrangements and a 
joyous occasion is assured. 
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Superheat Increases Efficiency of 
High Duty Pumping Engines 





Recent official tests of four 30,000,000- 
gallon pumping engines for the city of 
Cincinnati, which were described by John 
Primrose in the Engineering Record, 
showed that the economy of the most 
economical, of all reciprocating engines 
can be increased considerably by the use 
of a moderate superheat. The station 
contains four three-cylinder triple-expan 
sion vertical pumping engines of the crank 
and flywheel type, each having a capacity 
of 30,000,000 gallons in 24 hours. The 
diameters of the steam cylinders are 20, 
54 and 8&2 inches, the plungers 37% inches 
in diameter, and the stroke 96 inches. All 
cylinders are steam jacketed and reheaters 
are provided between the cylinders. Each 
engine is provided with its own surface 
condenser. The boilers are of the Stirling 
type, having 2016 square feet of heating 
surface each, and are equipped with 
American stokers, having 42 square feet 
Power, X. of grate surface. There are also two 


direct-fired Foster superheaters, each con 








hieiaed 



























































FIG, 5. PINIONS AND QUILL COMPLETE WITH FLEXIBLE DRIVING SHAFT 














taining 1160 square feet of heating surface 
and 8 square feet of grate area, and in 
addition several Green economizers. 
There is a considerable reduction in the 
steam used in jackets and receivers, which 
indicates that cylinder condensation is less 
with superheated steam. It is further in- 
teresting to note that the temperature of 
the exhaust steam leaving the low-pres- 
sure cylinders is much less when using 
superheated steam, and this is undoubted 
ly due to less heat being absorbed by the 
steam from the cylinder walls during the 
exhaust stroke in the low-pressure cyl- 





inders. Another advantage of using super- 
heated steam is found in reducing the 
leakage of valves and pistons. 

With 95 degrees superheat at the throt- 
tle, the duty was found to be 194,403,500 
foot-pounds per 1000 pounds of dry 
steam; with 99 degrees superheat, the 
duty was 189,624,000 foot-pounds, and 
169,250,000 and 171,700,000 foot-pounds 
were obtained without superheating. Dur- 
ing the test the superheater was operated 
at only about one-third of its capacity, 
and it is only fair to assume that the 
superheater would give better efficiency 
when operating more nearly at its full ca- 
pacity. The amount of steam used by the 
auxiliaries is small, but the benefit of 








using superheated steam on these auxil- 


FIG. 6. HELICAL GEARS AND PINIONS iaries was very marked. 
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Rigid Drives for Electric Elevators 
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Method of Transmitting Power from the Motor to the Machine. 
Back Gearing for Lifting Extra Heavy Loads at Reduced Speeds 
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TRANSMISSION GEARING 

The way in which the motion of the 
motor is transmitted to the hoisting drum 
is illustrated in the lower part of Fig. 
49, where the front of the casing is broken 
away so as to show the worm and gear. 
The gear W is fastened to the hoisting 
drum. The worm is made integral with 
the worm shaft and runs in bearings ar- 


ranged to take the thrust of the screw 





in both directions. 
adjusted 


The bearing K can be 
the shaft by the 
screw G, and in like manner the sleeve K’ 
can be adjusted by the set screws G’. There 
three of these set between 
three bolts H that hold the tightening 
gland of the stuffing box, and by means 
of the screws G and G’ the position of 
the worm S can be adjusted as may be 
The disks L L’ at the ends of 
the worm § form the thrust bearings. A 
stuffing box is placed at the brake end 
of the worm shaft so as to prevent the 
oil from the worm chamber. 
For the purpose of reducing the friction 
as much as practicable and also to pre- 
vent cutting the thread of the worm or 
the teeth of the worm gear, the chamber 
in which the worm filled with 
oil enough to keep the latter 
thoroughly covered with the oil, and the 
stuffing box is necessary to prevent the 
oil from leaking out through the shaft 
bearing. 

The ends of the chamber are 
closed with heads that close openings of 
a diameter slightly larger than that of 


endwise_ of 


are screws 


necessary. 


escape of 


runs is 
deep 


worm 


WILLIAM 
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the screw, so that the latter may be 
readily inserted or removed whenever re- 
quired. This can never be done, however, 
unless the elevator car and the counter- 
balance are first properly. secured so that 
they cannot drop, and the‘pressure taken 
off the worm mechanism. The bearings 
at both:ends of the-worm shaft are solid, 
so that there is no way of taking them 


up for wear, but experience shows that 





FIG. 50 





FIG, 


the wear is very slight; therefore it is 
better to make them so that the 
worm shaft may not be able gradually to 
get out of line, as it surely would if split 
bearings were provided with which the 
wear could be taken up. With solid sleeves, 
if they become too badly worn to run well 
they can be replaced, and thus the aline- 
ment of the shaft is at once restored. 


solid, 
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SLOW-SPEED GEARING 

The construction and operation of the 
back gearing shown on the machine, lig 
32, can be fully understood by the aid of 
Fig. 50, which gives a top view and an 
end view of the gearing. The shaft of 
the motor armature is shown at 4, and 
the pinion A’ is mounted on this shaft 
between the bearing D and the coupling 
F, This pinion meshes with a gear B’ 








SLIII//L 07+: 
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5! 


that is cast a sleeve B which at its 
opposite end has a pinion B”. This pinion 
meshes with the gear A” that forms one- 
half of the coupling F, and it is mounted 
upon the end of the worm shaft C. om 
which is also mounted the brake wheel. 
This shaft runs in the bearing D’ and 
also in the bearings at both ends of the 
worm chamber, as shown in Fig. 49. The 
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sieeve B runs on a shaft that is made with 
end sections turned eccentric with respect 
to that portion upon which the sleeve 
runs. These ends are held in extensions 
G.G’ of the frames that hold the main 
bearings D and D’. On one of the ends 
of this shaft a handle E is mounted, and 
when the elevator is running under nor- 
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FRAME INSULATION 

It is customary in the construction of 
electric-elevator machines to insulate the 
motor as a whole from the remainder of 
the machine. This is done in order that 
a breakdown of any portion of the in- 
sulation proper of the motor, that is, the 
insulation of the field or armature coils, 
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Back Gear Shaft 


FIG, 


mal conditions this handle is turned so 
as to throw the gears 4’, B’ and A”, B” 
out of mesh. Whenever it is desired to 


lift an extra-heavy load the bolts are 
removed from the coupling F and the 
handle E is turned to the position in 
which it is shown in the drawing; then 
the gears mesh with each other and the 





Shaft Handle 

FIG. 53 

motion of the armature shaft A is trans- 
mitted through the gearing, with the re- 
sult that the velocity of the worm shaft 
C is reduced to about to one-sixth of the, 
normal full speed, and the lifting capacity 
is correspondingly increased. The opera- 
tion and construction of this gearing can 
be more fully understood by the aid of 
the detail drawings shown in Figs. 51 to 


Power, N.Y. 














Pin to hold Flange and Sleeve 


Motor, Pinion Power, N.Y. 


FIG. 55 


55. Fig. 51 shows the construction of the 
sleeve B and the pinion and gear B” and 
B’, the three parts being cast together. 
The shaft S upon which the sleeve B 
rotates when it is thrown into action, is 
shown in Fig, 52, The end view shows 
very clearly the eccentric relation of the 
end sections S$’ with respect to the body of 
t shaft. Two views of the operating 
handle E are given in Fig. 53. Fig. 54 
ws the gear A”, giving a side view 
and a section parallel with the axis. In 
Nig. 55 are given two views of the 
Pinion 4’, 
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or of the commutator or brushes, will 


ngt cause the circuit to be “grounded” to 
the machine. In machines that are not 
provided with a back gear the insulating 
is easily done by placing sheets of in- 
sulating material under the parts of the 
motor that rest upon the bedplate, also 
around the holding-down bolts, and be- 
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FIG. 54 


tween the two parts of the shaft coupling. 
With the back-gear construction the in- 
sulating is more difficult because there 
are several other points at which insula- 
tion must be provided. Looking at Fig. 
50 it can be seen that the armature shaft 
A must be insulated from the base of 
the machine, and this is accomplished by 
placing insulation between the bedplate 
and the stands that hold the bearings D 
and G. It is also necessary to provide in- 
sulation between the pinion A’ and the 
gear B’, because the pinion is mounted on 
the armature shaft. This latter insulation 
is provided by making the teeth of the 
pinion of insulating material such as hard 
fiber or rawhide. The pinion, it will be 
noticed from Fig. 55, is constructed with 
side flanges B B’ made of thetal, one be- 
ing formed with a.sleeve upon which are 
placed fiber washers which are clamped 
together between the flanges B- and B’. 
As the frame that carries the bearings D 
and G is not insulated from the armature 
shaft, it is necessary to insulate B from it, 
and this is done in the shown in 
Fig. 52, in which it will be seen that the 
ends S’ of the shaft are provided with 
fiber bushings F”, these being made with 
a flange so as to prevent contact by end 
movement. 


way 


777 


Primer of Electricity 





CoMBINATION CircUITS 


Besides the simple series circuit and the 
morecomplex parallel system, there are two 
combinations of these that are frequently 
used on a small scale. One is the series- 
parallel or series-multiple and the other 
the multiple-series arrangement of cir- 
cuits. Reduced to its simplest form, a 
series-parallel circuit consists of two de- 
vices in parallel, connected in series with 
two other devices in parallel. 

Fig. 8 illustrates this arrangement. The 
circles represent incandescent lamps tak- 
ing ™% ampere when an e.m.f. of 
110 volts is applied to their terminals. 
Each pair of lamps, therefore, requires 
a pressure of 110 volts between the junc- 
tion points indicated in the diagram, and 
when this pressure is supplied, there will 
flow a current of % ampere in each lamp 
or I ampere in the pair. 


each 


The two pairs 
connected in series require 110 volts each; 
consequently, 220 volts will be required 
for both pairs. 

The foregoing statements can be proved 
by Ohm’s law. If each lamp takes % 
ampere when subjected to 110 volts pres- 
sure, its resistance must be 


110 volts 
7———— = 220 ohms. 
4} ampere 
Now, when several lamps or other de- 
vices, all having exactly the 
sistance, are 


same re- 
parallel, the 
joint resistance of all of them is equal to 
the resistance of 


connected in 


one of them divided 
by the number of them. 

In the case of a pair of lamps, each 
having a resistance of 220 ohms, the joint 
of the 


resistance two is 


20 
- = 110 ohms. 
: 


Consequently, with tro volts at the ter- 
minals of the pair, the total current flow- 
ing through them will be 
110 volts 
Tio ohms = 2 @™Pere. 

The total number of 
lamps or other devices connected in series 
is equal to the sum of the individual re- 
sistances. 


resistance of a 


In Fig. 8 there are two pairs of lamps 
in series with other, 
sistance of each pair is 


and the re- 
110 ohms; the 
total resistance, therefore, is 


each 


110 + 110 = 220 
ohms, and with 220 at the main 
terminals of the group, the total 
current through the two pairs will be tf 
ampere. 


volts 
whole 


Fig. 9 illustrates a more complex ar- 
rangement of lamps in_ series-parallel. 
Here there are six groups of lamps in 
and each group of four 
lamps connected in parallel. Suppose these 


lamps have a resistance of 200 ohms each. 


series consists 
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Then each group of four will have a re- 
sistance of 

200 ohms 

—_—— = 50 ohms, 
4 lamps 
and the total resistance of the six groups 
in series will be 

50 X 6 = 300 ohms. 


The six groups are connected to a cir- 
cuit giving 600 volts at their terminals; 


Each Lamp takes 13 Ampere 


1 Amp. 


| 

| ' 
| | 
| 1 
— | 
I | 
| 

— - _____ -_ 20 Volts -- 


Fic. 8 


consequently, the current passing through 
the six groups will be 
600 volts 


= 2 amperes. 
300 ohms 


Now take up the resistances and cur- 
rents of the lamps separately. The re- 
sistance of one lamp is 200 ohms; conse- 
quently, with 100 volts at its terminals 
the current passing through it will be 

100 volts _ 


———_— = } ampere. 
200 ohms 


Since there are four lamps in_ par- 
allel, the current through the whole group 
will be four times the current in one 
lamp, or 

4X Y%’wx=2 


amperes. This agrees with the result of 


the first calculation, for the six groups. 
Fig. 10 is a diagram of a common ex- 
ample of parallel-series connection. There 
are four groups of lamps, each group 
of five lamps in series. 


The 


consisting 






2 Amperes 


550 Volts 


Each Lamp requires 
“o "110 Volts and 44 Ampere. , 


FIG. 10 
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four groups are connected in parallel with 
each other. Since each lamp takes % 
ampere at 110 volts, its resistance must be 


peor = 220 ohms. 
The resistance of each group, therefore, 
is 
5 X 220 = 1100 
ohms. With 550 volts at the terminals 
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of each group, the current through one 
group will be the correct current for one 
lamp, for 





550 volts 
—— == } ampere. 
1100 ohms 
Since the resistance of one series group 
is 1100 ohms, the resistance of the four 
groups in parallel will be.one-fourth of 
that: 
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—- = 5.833 
vo + 1z 
ohms. 

The two pairs of coils are in serie 
so their resistances add; the sum of th 
two is 

5.833 + 2.667 = 8% 


ohms, as previously stated. 
Now check up the separate voltages anc 

















minals, the total current will be 
550 volts 


275 ohms 





= 2 amperes. 


This checks up with the calculation for 
a single group, for if the groups are of 
equal resistance the current will divide 
up equally between them, and each group 
will get 

#=+4 
ampere. 

So far, only groups of devices having 
equal resistance have been considered. 
Fig. 11 illustrates what happens when 
devices of different resistances are con- 
nected in series-parallel and Fig. 12 gives 
a similar idea of different resistances in 
parallel-series. 

In Fig. 11, a resistance A of 4 ohms 
is connected in parallel with a resistance 
B of 8 ohms; a resistance C, of 10 ohms 
is connected in parallel with a resistance 
D, of 14 ohms; the parallel pair A and B 
are connected in series with the parallel 
pair C and D, and the whole supplied at 
a net pressure of 102 volts. The total 
resistance of the two pairs is 8% ohms, 
and the total current, therefore, is 

102 volts 
dan 12 amperes. 

This result is obtained as follows: The 
joint resistance of two or more unequal 
resistances in parallel is found by dividing 
1 by each resistance, adding the results, 
and then dividing 1 by the sum of the 
first results. The joint resistance of A 
and B, therefore, is 


I 
—— =: 2.66 
r+4 : 
ohms, and the joint resistance of C and 
D is 
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1100 __, currents. Since the joint resistance of 4 
4 75 and B is 2.667 ohms and the total current 
ohms. And with 550 volts at the ter- is I2 amperes, the voltage drop in this 


pair of coils must be 
2.667 ohms X 12 amperes = 32 volts. 
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FIG, II 


With 32 volts at its terminals, the cur- 
rent in A must be 
2 volts 

Soom sae § amperes; 

4 ohms 
and the current in B must be 
32 volts 

8 ohms 


If A and B take up 32 volts of the 


= 4 amperes. 
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total voltage (102), that leaves 70 volts 
for C and D. With 7o volts, the cur- 
rent in C will be 
70 volts ; 
to ohms 7 S™PSFe + 
and the current in D will be 
70 volts 


- Shms = 5 amperes. 


The sum of the two currents is 12 am- 
peres, which agrees with the result first 
obtained. 

Fig. 12 shows the same coils 4, B, C 


and D, connected in parallel series and 


supplied at the same pressure of 102 
volts. It would naturally be supposed at 
first thought that the total resistance of 
the whole group would not be changed 
by merely removing the cross-connection 
between 4A and D and B and C, but it is. 
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The resistance of A and C in series is 14 
chms and the resistance of B and D in 
series is 22 ohms. The joint resistance 
of the two series paths is 


To = 8.5555 
Ii 1 22 
ohms, instead of 8%, as in Fig. 11. 

An easy way to remember the distinc- 
tion betWeen series-parallel and parallel-, 
Series connections is to extend the two 
expressions so that they describe the ar- 
rangement of circuits; thus, a series-par- 
allel circuit is a series group of parallel 
circuits, and a parallel-series circuit is a 
harallel group of series circuits. 

From the foregoing and the two pre- 
ceding primer lessons it should be clear 
to the reader that 

1. In a simple series circuit the cur- 
rent is the same in all parts of the circuit. 

2. In a simple series circuit, the volt- 
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ages at the terminals of the different 
devices in the circuit are directly propor- 
tional to the resistances of the devices. 

3. Ina simple parallel circuit the volt- 
age is the same at the terminals of all 
branches of the circuit. 

4. In a simple parallel circuit the cur- 
rents in the different .branches of the 
circuit are inversely proportional to the 
resistances of the branches. 

5. In a series-parallel circuit each par- 
allel group should be considered as a 
single device in series with the others. 

6. In a_ parallel-series circuit each 
series group should be considered as a 
single device in parallel with the others. 





Proper Area for Boiler Breechings 





By J. E. TERMAN 


Considerable variation in the amount 
of area provided in boiler breechings and 
connections for the same capacity is often 
found, and such variations are not only 
noted between breechings designed by dif- 
ferent manufacturers, but also between 
those made by a single firm. This is 
partly due to the variable conditions met 
with in each installation, but it is more 
often due to the lack of ability on the 
part of the manufacturer to design such 
connections uniformly, the areas used in 
many cases being arrived at along lines 
that practically amount to guesswork. 

The boiler manufacturer frequently 
bases the area of the uptake connection 
to his boiler on the cross-sectional ,area 
of the tubes, if it is a tubular boiler, and 
the maker of the breeching bases his 
flue area on that of the uptakes or the 
tubes. It is readily seen by a moment’s 
reflection that the cross-sectional area of 
the tubes does not vary directly with the 
capacity of the boiler, and therefore with 
the amount of gas to be handled, for 
the capacity of a horizontal or vertical 
tubular boiler varies almost directly with 
the length of the tubes for any fixed 
diameter of boiler; therefore, with vary- 
ing lengths of boiler there could be a 
number of different capacities with one 
area for the cross-section of the tubes. 
It is thus seen that the cross-sectional 
area of the tubes should not be used in 
arriving at the proper area for the breech- 
ing, and the only correct way is to base 
the area of such connections on the 
volume and velocity of the gases to be 
handled, or, what is the same thing, the 
amount of coal to be burned, making of 
course due allowance for unusual length 
of connections or for bends in the con- 
nections, where surrounding conditions 
make frequent turns necessary. Prof. 
William Kent’s table for chimney sizes, 
which is probably the most widely used 
for design of boiler chimneys, is based 
on a formula in which the effective area 
of the chimney varies directly as the 
capacity for any fixed hight, and he 
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recommends that the area through the 
flues and gas passages be 20 per cent. in 
excess of the area of the chimney as 
given by his table. 

If the flue designer knows the capacity 
of the chimney to which the flue is to be 
connected, he can base the of the 
flue required on this. However, the 
writer’s experience would indicate that 
the 20 per cent. over the chimney area 
recommended by Professor Kent for flues 
is somewhat in excess of the average met 
with in plants which can be said to 
represent good practice, and Io per cent. 
would probably represent conditions as 
they are actually found in good practice. 

As stated above, if the chimney size 
and capacity were known the flue areas 
could be designed accordingly, but it very 
frequently happens that these data are not 
available, and in many cases where the 
chimney dimensions are known they 
would not be correct for designing the 
breeching, on account of not being correct 
for the boiler capacity served; and in 
cases where the chimney area was de- 
ficient it would be making a bad matter 
worse to use this area in designing the 
breeching, for it would result in a con- 
tracted breeching attached to a chimney 
of insufficient capacity. 

In the accompanying table the flue or 
breeching area is given as 10 per cent. 
in excess of the chimney area obtained by 
Professor Kent’s formula, assuming that 
a boiler capacity of 25 horsepower would 
be supplied with a stack 50 feet high, 300 
boiler horsepower with a stack 100 feet 
high and 5000 boiler .horsepower with a 
stack 250 feet high, and that the hight 


size 


of stack for any intermediate capacity 
between these arbitrary points would 
vary the same as the capacity. Thus, 


2650 boiler horsepower, which would be 
the capacity midway between 300 horse- 
power and 5000 horsepower, would be as- 
sumed to be supplied with a stack 175 
feet high, which hight is midway between 
100 and 250 feet. The areas for flues or 
breeching given in this table may be 
safely used for all ordinary conditions. 











Breeching 
Area, Breeching 
— rea, 
Boiler H.P. eet. Boiler H.P.|Square Feet. 
25 1.9 1600 48.6 
50 3.3 1800 53.2 
100 6.0 2000 57.7 
150 7.3 2200 61.9 
200 8.8 2400 66.1 
250 10.5 2600 70.1 
300 11.9 2800 74.0 
400 15.2 3000 78.9 
500 18.5 3250 82.5 
600 21.7 3500 86.8 
700 24.7 3750 91.0 
800 27.6 4000 95.4 
900 30.5 4250 99.5 
1 33.2 4500 107.6 
1200 38.7 4750 111.3 
1400 43.7 5000 115.1 




















On October 18, a boiler exploded at 
the plant of the Griffin sawmill company, 
near El Dorado, Ark., killing seven em- 
ployees and injuring three other persons 
severely. 
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oiler Explosion at Amoskeag Mills 


The First Manning Boiler to Fail Disastrously. _| 
Roof. Lower Tube Sheet Lets Go. Are Beaded Tube Ends Necessary ? 


Blown 50 Feet through 





Twenty-seven years ago, Capt. Charles 
H. Manning, general superintendent 
of the Amoskeag Manufacturing Com- 
pany, Manchester, N. H., offset the 
external shell of a vertical firebox boiler 
to introduce, as he explains, some elastic- 
ity into the shell to meet differences in 
expansion between that shell and the fire- 
box and tubes. Of this, which came to 
be known as the Manning boiler, many 
have been made, and of the type we have 
now to record the first disastrous failure. 
It occurred with a comparatively new 
boiler at the Amoskeag mills. 

Shortly after the mill was started on 
Tuesday morning, October 12, a 150-horse- 


The exploded boiler was 60 inches in 
diameter in the shell with a 72-inch fire- 
box, an 80-inch outside water leg. The 
firebox was 57 3/32 inches high and there 
were 182 tubes 2% inches in diameter and 
15 feet long, in %-inch tube sheets. The 
water-leg sheets were 3-inch inside and 
54-inch out, as was also the O G offset; 
the rest of the shell was 9/16 inch. The 
joints were triple-riveted butt-strapped 
and the staybolts of the water leg 1%- 
inch, spaced 5 inches. 

Fig. I is a side-on view showing the 
dent in the O G, which is the only injury 
which the boiler sustained from its rough 
passage, aside from the distortion of the 


to carry 200 pounds, ran at 190 habitually, 
and was built at the company’s shops 
some two years ago. 

The record of the Mosscrop recorder 
attached to the McIntosh & Seymour en 
gine, to which this battery furnished 
steam, showed that the speed of the en- 
gine had been down and had nearly or 
just about recovered when the explosion 
took place. Mr. Manning believes that 
the feed had been shut off in the effort to 
recover pressure and that without the in- 
coming water in the central column the 
contents of the boiler lifted under the 
vigorous firing, allowing the sheet to over- 
heat sufficiently to pull away from the 








power unit which stood about in the center 
of a line of twelve, went out through the 
boiler-house roof like a rocket and landed 
upon the railroad track about 50 feet from 
its foundation. A stoker who was just 
filling the hopper of the Jones stoker with 
which the boiler was equipped, was blown 
across the room and killed. Another 
boiler-room hand was fatally and several 
less seriously injured. 

The twelve boilers which constituted 
this battery are all of the same size and 
stood in a line as closely as they could 
be set to one another. The boiler to the 
right of that which failed was moved on 
its foundation a couple of inches but 
none of the others was disturbed. 





FIG. I 


tube sheets and the usual bending of the 
tubes. 

The boiler failed by the tubes drawing 
out of the crown sheet, every tube coming 


out clean, allowing the sheet to come 
down in a symmetrical saucer shape, 
the center being about on a line with 


the bottom of the flange. which is 
wbout 6 inches deep, as shown in Figs. 
2 and 4. 

The releasing of the tube ends allowed 
the pressure to force the upper tube sheet 
outward, bulging it a couple of inches, 
most of the tubes remaining in this sheet 
as shown in Fig. 3. The tubes were 
simply expanded in and not flared nor 
beaded over. The boiler was designed 








tubes. The feed valve had not been found 
at the time of our visit. The crown sheet 
and tubes were perfectly clean on the 
water side. 





The State Educational Committee of 
the N. A. S. E. of Massachusetts has 
submitted to the subordinate associations 
a list of 40 lecturers who are available 
for the coming season, with their subjects 
and addresses. This is a bit of work in 
the right direction. With such a list as 
this to select from there should be few 
profitless meetings in Massachusetts dur- 
ing the coming winter. 
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Some Tests of Grease Lubrication 


Under what conditions is grease a bet- 
ter lubricant than oil? This question is of 
practical interest to every user of machin- 
ery, yet it is probable that not more than 
I per cent. of machinery users could give 
a clear and correct answer. The usual 
assumption is that, owing to its greater 
viscosity, grease acts as a drag on the 
bearings and is, therefore, to be avoided 
if possible. Consequently oil is tried first, 
unless the machine is arranged for grease 
lubrication. If the bearings do not heat 
with oil the investigation ends there. If 
trouble is experienced, grease of one kind 


or another is tried, and by skill or good. 


luck a modus vivendi is found. 

The accompanying diagrams and tabl.s 
are taken from a report of tests of various 
lubricants recently carried out at Cornell 
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86.2 172.4 258.6 344.3 


Pressure, Pounds per Square Inch. 


FIG. 
MINERAL GREASE 


University by Professors Sawdon and 
Diederichs under the supervision of Prof. 
R. C. Carpenter. To many _ readers 
they will, no doubt, come as a surprise, 
owing to the rather remarkable ability 
shown in certain cases to endure bearing 
pressures of 400 pounds per square inch 
and upward. Incidentally, the tests are 
rather upsetting to the common theory 
that grease necessarily has a higher co- 
efficient of friction than oil. 

The tests mentioned were made for the 
Keystone Lubricating Company, and Key- 
stone Grease was used in two of the eight 
tests. The full schedule of the tests is as 
follows: 1, heavy mineral grease; 2, a 
standard animal grease; 3, graphite 
grease; 4, mineral grease, softer than 
No. 1, and of another make; 5, engine 
oil (lubricating oil); 6, engine oil, an- 
other make; 7, Keystone Grease, No. 2, 
density ; 8, Keystone Grease, No. 1 density. 


431.0 


I. CURVES FROM TEST I OF A HEAVY 
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OBJECT OF THE TESTS 


The primary object of the tests was to 
determine the ability to endure extreme 
bearing pressures. Nevertheless, they 
were begun at ordinary pressures (86 
pounds per square inch), and the loads 
were increased by steps, so that valuable 
data were obtained regarding the history 
of the curves of coefficient of friction and 
temperature. 

The apparatus used was an Olsen test- 
ing machine having a journal diameter of 
3% inches, and length 3% inches. In 
order to obtain the desired pressures per 
square inch the bearing area was some- 
what reduced, and the bearing took the 
form of a babbitt-metal segment or shoe 
having, a projected area of 5.8 square 
inches. This was subjected successively 
to total loads of 500, 1000, 1500, 2000, 2500 
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turn every half minute for low pressures 
and more for added loads. The weigh 
of the lubricant supplied to the bearin 
during each run was obtained, also the 
weight dropped from the bearing. In th 
two oil tests the journal ran in an oi! 
bath. : 

The results of the tests as regards tem- 
perature and coefficierit of friction are 
plotted graphically in Figs. 1 to 9 (in- 
clusively). Special features of the several 
tests were as follows: 


FEATURES OF THE TESTS 


1. Friction coefficient lowest at about 
220 pounds per square inch. During the 
test there was a considerable tendency for 
the grease to work off the journal. Under 
a load of 345 pounds per square inch the 
grease was so fluid as to pass readily off 


and 3000 pounds, provided the lubricant. the end of the journal, leaving almost 
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Coefficient of Friction. 


Total Friction, Pounds. 
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86.2 172.4 258.6 344.8 


Pressure, Pounds per Square Inch. 


FIG. 2. 
ANIMAL GREASE ,; 


showed itself able to carry such loads. If 
the bearing gave evidence of seizing the 
test was discontinued. Except in such 
cases each test was continued for one 
hour, the journal speed being approxi- 


‘mately 240 revolutions per minute, or 236 


feet per minute. Observations were taken 
at 10-minute intervals of the bearing tem- 
perature, temperature of the room, the 
speed and bearing friction. From the total 
friction were calculated the friction in 
pounds per square inch and the coefficient 
of friction. 

The grease was fed in the same manner 
in all of the grease tests. An oil groove 
was cut near and paralleling the front 
edge of the bearing, and its ends were 
turned and carried across the ends of the 
bearing to the leaving edge. A hand 
compression cup supplied grease to the 
center of the bearing on the entering 
edge. This cup was given a one-eighth 
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FIG. 3. CURVES FROM TEST 3 OF 


A GRAPHITE GREASE 


none at the front edge of the bearing. An 
attempt to run under 431 pounds per 
square inch led to smoking after 20 min- 
utes, and the test was discontinued. 

2. Coefficient of friction higher than 
with mineral grease, owing to heat re- 
quired to soften the animal fats. Under 
all but the lowest pressure the grease 
melted, ran off and dripped like oil. The 
run under 431 pounds pressure was con- 
tinued to the end of the hour, but the 
grease turned black and the temperature 
was considerably above normal. 

3. This test could not be extended to 
pressures higher than 172 pounds per 
square inch. The greasy component 
softened and ran like oil, while the graph- 
ite filled the oil groove till it had to be 
removed with a piece of metal. The co- 
efficient of friction was higher than shown 
by the tests of other lubricants.- This test 
appeared to show that graphite grease is 
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GREASE SOFTER THAN NO, I. 


properly. used as “dope” for gears and 
under similar conditions where subjected 
to churning, but is not adapted to bearing 
lubrication. 

4. This test showed a low coefficient 
of friction for loads between 150 pounds 
and 350 pounds per square inch. The 
bearing failed to carry a load of 431 
poutids, as it filled, immédiately with a 
black, gritty substance preventing the 
entry of further grease, and was scored. 

5. First oil test. A low coefficient was 
shown under moderate loads, but it rose 








. ENGINE OIL 


very rapidly under higher loads. After 
running 30 minutes under 258 pounds the 
bearing smoked and it was found on stop- 
sping the test to be badly cut. 

6. This oil showed a better test than 
5, beginning with a lower coefficient of 
friction and enduring an hour’s run under 
258 pounds. It turned black, however, 
under the latter load. 

7. Under loads from 150 to 300 pounds 
per square inch this grease (Keystone 
Grease, No. 2 density) showed a coeffi- 
cient of friction lower than the best test 
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FIG. 6. CURVES OF TEST 6 OF ANOTHER 


ENGINE OIL 


of oil (6), and under loads up to about 
360 pounds a smaller coefficient of friction 
than any of the other greases. The run 
under 431 pounds load came to an end 
after 58 minutes owing to the grease cup 
being empty and the bearing heating up 
in consequence. In that time 3.23 ounces 
of grease had been supplied. The grease 
showed signs of disintegration under 
heavy loads, but did not turn black until 
the grease ran out. 


(Continued on page 791) 
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Means 


Coal and a River of Condensng Water Required 
Which Would Light from New York to Chicago 





The General Electric Company is mak- 
ing some Curtis turbine-driven units of 
14,000 kilowatts capacity. It will be in- 
teresting to see what this means in terms 
which appeal to the comprehension. 

The fifth-stage rotating element shown 
in Fig. 1 is 152 inches, or 12 feet 8 inches, 
in outside diameter and runs at 750 
revolutions per minute. If it ran along 
the ground at this rate it would go 5.66 
miles in a minute, or nearly 8140 miles a 
day, and would run from New York to 


> 


evaporated into steam each hour to sup- 


ply it when running at its rated ca- 
pacity, which would make a_ 14.3-foot 
cube. The day’s supply would fll a pond 


28x50 feet to a depth of over 5 feet, and 
at the usual rate of $1.50 per thousand 
cubic feet would cost over $105 per day. 
At the 75 pounds of condensing water 
often furnished per pound of steam con- 
densed, it would require 3640 cubic feet 
per minute, or as much water as would 
issue in a jet one foot in diameter, with a 

















ric, I, 


San Francisco in about 9% hours. This 
and the other four wheels which con- 
stitute the moving part of the turbine, to- 
gether with the shaft and rotating fields 
of the generator, 180,000 
pounds, and yet so freely are they carried 
upon the cushion of oil that supports the 
step that this enormous weight can be 
revolved by one finger. 

Even at the low rate of 13 pounds of 
steam per hour per kilowatt this unit 
would require 182,009 pounds of water 


weigh some 


FIFTH STAGE ROTATING ELEMENT OF 14,000-KILOWATT CURTIS TURBINE 


velocity that would carry it to a hight of 
over 90 feet; or as much water as would 
flow naturally over a weir or dam in a 
sheet a foot thick and over 18 feet 
long. 


CoAL 


It would take to make the steam to 
run this turbine, supposing one pound 
of coal to evaporate and superheat 84 
pounds of water, 520,000 pounds, or 260 
tons of coal per day. This would make a 


cone 45 feet in diameter on the base and 
20 feet in hight, and would take a train 
of nine 30-ton cars for its transporta- 
tion. Its cost delivered would be for the 
ordinary case somewhat around $1000. 


CAPACITY 

If all applied to lighting, the 14,000 
kilowatts which this unit will generate 
would maintain about 350,000 16-candle- 
power incandescent lamps, which, if hung 
in a straight line, would supply ample 
illumination to 6090 miles of hallways to 
feet wide; or would supply 31,000 arc 
lamps, which, if spaced 150 feet apart, 
would illuminate 900 miles of ordinary 
streets. Using the output of this unit for 
fan-motor service, 150,000 of these little 
machines could be kept going. The energy 
delivered at the terminals of the gen- 
erator during a day’s run at full load 
would be sufficient to melt 4 cone of cop- 
per 21 feet in diameter at the base and 
100 feet high, or 400 miles of copper rod 
one inch in diameter. 

The floor space required for the unit 
proper, including the condenser, which 
is inclosed in the base, is only about 440 
square feet, or approximately 32 kilowatts 
per square foot of floor space. It will 
take two men to operate it and all. its 
auxiliaries, not including the boiler-room 
equipment. 


Quick Action of Heating Surface 


Prof. W. E. Dalby in a remarkable 
paper upon heat transmission, presented 
to the Institution of 
neers, Says: 





Enei- 
“We can all appreciate the 
formidable difficulties which surround this 
kind of investigation when we think of 
the enormous rate at which hot gases give 
up their heat. As an example, in 1884 
some experiments were made on_ the 
Orlean railway with a locomotive boiler. 
The temperature in the fire box was 2912 
degrees Fahrenheit, and in the smoke box 
752 degrees, corresponding to a drop in 
temperature of 2160 along its 
length of 16.4 feet. The velocity of the 
gases was 164 feet per second, so that 
the gases traversed the tubes in o.1 of a 
second, and the heating surface, there- 
sufficiently efficient to 
this large drop of temperature, namely 
2160 degrees in that time. 


Mechanical 


degrees 


fore, was cause 





The third annual meeting of the Ameri- 
Agricultural Engineers 


1909, at 


can Society of 
held 


Ames, Iowa., 


will be December 28-20, 


DS SIEE I ee 


ie 


need Se? 


pease dee 7 pee 
bi GES RR Rca 


ye 


se oneal 


ny tee 


Boe PML Ce 


i beraeke.t 


KBP A Lote rh e-cihs 





ae 








November 9, 1999. POWER AND THE ENGINEER. 





CHICAGO 


DETROIT CLEVELAND 


ROCHESTER’ BUFFALO 


SYRACUSE 


POWER TO SUPPLY 

BARC LIGHTS EVERY 

a 15 Q)FEET BETWEEN 

La NEW YORK 
AND 


CHICAGO 


WERNER ER GR DESTINO Baa LATS 








> on 
ae) 
1) - ; 
°° LBs, OF COAL 
PER DAY 


Sein 25 FT. — 








2. WHAT 14,000 KILOWATTS MEANS 





786 


Tanbark as an Economic Fuel for 
Boilers* 


It is the object of this paper to give 
the chief characteristics of wet spent tan 
as a boiler fuel. It is believed that tan- 
bark contains a larger percentage of mois- 
ture than any of the other moist fuels, 
and it is perhaps safe, therefore, to as- 
sume that its correct treatment as a fuel 
may indicate to a certam extent the most 
efficient means of dealing with other moist 
fuels. 

The 


known 


nature of tanbark is too well 
to require minute description but 
it may be stated, as relating directly to 
its use as a fuel, that its condition in the 
fire room varies with the method of its 
preparation for leaching, and its treat- 
ment in the leaches. Bark which has been 
finely disintegrated and has been blown 
a long distance through a pipe or flue 
will reach the furnaces almost in a state 
of a wet powder difficult to burn. On the 
other hand, with less thorough disintegra- 
tion and a shorter fan drive the tan will 
be in larger pieces which allow a freer 
passage to the draft. The tan in the fire 
room varies in temperature according to 
its final treatment in the leach house and 
according to the distance it is conveyed 
from the leach to the furnaces. Under 
good conditions it often reaches the fire 
room at a temperature of 110 degrees 
Fahrenheit. The amount of moisture in 
the tan varies with the leaching process 
and usually runs from 62 to 70 per cent. 
Oak tan is easier to burn than hemlock, 
because it is harder and does not become 
soggy and pack on the grate, and admits 
the draft more freely than the hemlock. 

Calorific tests conducted onSsamples of 
tan which were dried before burning 
showed an average heat content of 9504 
B.t.u. per pound. In the same test it was 
also shown that the degree of leaching to 
which the tanbark is subjected does not 
affect its fuel value except inasmuch as 
actual weight is subtracted by the leach- 
ing process, so that a smaller quantity of 
fuel reaches the fire room. As regards 
the loss of weight due to leaching, 100 
pounds of air-dry bark ground at the 
mill will result in about 213 pounds of 
spent tan, containing 65 per cent. mois- 
ture, in the fire room. That is, the 
weight of the spent tan is 2.13 times the 
weight of the bark ground... ~ 

Since a pound of fuel contains 65 per 
cent. moisture, 0.35 pound, or the dry 
amount, must evaporate 0.65 pound’ of 
moisture. The calorific value of 0.35 
pound of dry tan is 

0.35 X 9500 = 3325 B.t.u., 

which is the total B.t.u. in a pound of 
moist fuel. Subtracting the moisture loss 
would give 
3325 — 660 = 2665 B.t.u. 


*Abstract of paper presented before the 
American Society of Mechanical Engineers. 
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as the available heat in a pound of fuel 
as fired. 

As previously deduced, the weight of 
the bark as ground multiplied by 2.13 will 
equal the weight of the spent tan. There- 
fore the available heat for boiler purposes 


obtained from a pound of average air-dry 


hemlock bark is 

2.13 X 2665 = 5676 B.t.u. 
As compared to coal of 13,500 B.t.u., one 
ton of hemlock bark ground at the mill 
would equal 0.42 ton of coal. The 


chemical composition of the dry tan is as 
follows: 


TABLE I. CHEMICAL COMPOSITION OF 
Dry TAN 


Per cent. 
Mineral Ash 
Hydrogen 
Carbon 
Oxygen 


The sample in Table 1 was hemlock tan 
containing 6 per cent. oak tan. When 
dried at 110 degrees Centigrade, it lost 
66.77 moisture. 


EvaporaTive TESTS 


The actual evaporative power of tan 
was taken from the results of 22 complete 
boiler tests burning tan alone. Eight of 
these were thermal-efficiency tests. The 
tests were conducted in accordance with 
the American Society of Mechanical Engi- 
neers’ code. The type of boiler in every 
case was the horizontal tubular. The fur- 
naces varied considerably in design and 
economic results, but they were all of the 
dutch-oven type set in front of the boiler, 
and all were fired: from the top through 
feed holes. All of the tests were made 
under natural draft, and the results shown 
in Table 2 were obtained in one of the 
24-hour boiler- and furnace-efficiency tests, 
which was selected to show what may be 
considered ordinary conditions and re- 
sults in tan burning. 7 

In a special furnace designed and con- 
structed by the author, a thermal efficiency 
of furnace and boiler of 71.1 per cent., 
burning hemlock tan, was obtained, the 
efficiency being based on the available 
heat of the fuel. The principal features 
of this furnace, which was subsequently 
installed in a number of plants, were: 
Large combustion space over the burning 
fuel, automatic stoking with rotating comb 
shafts, oppositely inclined grate surfaces 
converging downward to a set of shaking 
and dumping grates, drying on dead plates 
over which fuel passed before receiving 
the air supply, concentrated draft from 
opposing grate surfaces to a focus of 
combustion caused by parallel spacing of 
longitudinal flat grate bars with beveled 
edges, reverberating draft action resulting 
from concentrated draft currents and the 
curvature of the arch, thus directing 
flames back upon the dead plates. The 
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obtained from 
given in Table 3. 


results this furnace ar 


EFFECT OF. PRESSING AND BuRNING 
MIXED wiITtH COAL 


To learn the exact economic effect of 
burning coal with pressed tan and als 
the result of pressing the tan to eliminat: 
some of the moisture, three thermal-effi 
ciency tests were conducted, all on th 
same boiler and furnace, the condition 
as far as possible being the same in al/ 
tests and the furnace operated by tly 
same firemen. The furnace and _ boiler 
were of the same general type already re 
ferred to. The firing was heavy, the cone 
of tan nearly reaching the arch each time 
after firing. The furnace had a grate 
surface of 11 feet 4 inches by 7 feet, or 
79.3 square feet, and the perpendicular 
distance from the grate surface to the 
highest point of the arch inside was 48 
inches. The boiler was 6x18 feet and 
contained 2089 square feet of heating sur- 
face, the ratio of heating surface to 
grate surface being 26.3 to I. 

The result of this series of tests shows 
that the burning of coal with pressed tan 
increased the thermal efficiency from 59.4 
to 63.4 per cent., and also increased the 
boiler output from 92 per cent. of the 
rated capacity to 135.5. 

Since the thermal efficiency was prac- 
tically the same with both pressed and un- 
pressed tan, the principal advantage of 
pressed over unpressed tan in this par- 
ticular case lies in the intrinsically greater 
calorific value of the pressed tan owing 
to its reduced moisture. In this particular 
case in which the unpressed tan contained 
63.6 per cent. and the pressed 
50.6 per cent. moisture, the actual 
gain in available heat unifs was 4.5 
per cent. over the unpressed tan, or 1% 
per cent. gained in heat value for each 
per cent. increase in moisture. In actual 
practice, however, a total gain of about 7 
per cent. can be obtained, but against this 
must be charged the power to run the 
press, maintenance, repairs and the dis- 
advantage of noise and vibration in the 
fire room. The principal point to re- 
member in changing from wet to drier 
tan, is to reduce the grate surface pro- 
portionately. Failure to observe this pre- 
caution has resulted in the throwing out 
of commission of more than one press. 


tan 


EFFECT OF SMALL ComMBUSTION SPACE 
OVER THE FIRE 


A special test on a low arch furnace 
was made to obtain comparison with high 
arches. A furnace containing nine feed 
holes and having a hight from arch to 
grate of 26 inches, was tested with the 
miserable result shown in Table 5 


3: 


BurNING A MIxTuRE OF TAN AND COAL 


Among other methods of burning the 
two fuels, the ordinary coal-burning set- 
ting has been tried. The grates are usually 
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{ the shaking variety and are set directly 
under the boiler and generally only 24 to 
30 inches beneath the shell of the boiler. 
The coal and tan are fired alternately by 
hand. Owing to the large volume of 
tan as compared to its heating value 
(spent tan weighs about 33 pounds per 
cubic foot), the fire doors have to be 
opened very often, thus admitting a great 
access of cold air to the fire. The fire 
bed has a strong tendency to burn through 
in spots and from blowholes. The tem- 
perature-retaining effect of the dutch-oven 
arch is lost, and instead the fuel gases 
come in direct contact with the shell of 
the boiler, which cools them before com- 
bustion is thoroughly under way. The re- 
sult in every such case the author ob- 
served, was dull, smoky fire of greatly 
varying temperature and never good com- 
bustion. In a certain plant where this 
method was thoroughly tried out it proved 
so unsuccessful that it was discontinued 
and the grates were replaced by dutch 
ovens in which a mixture of tan and coal 
was burned, the fuel being mixed before 
firing. : 

The above illustration affords a good 
comparison of combustion with and with- 
out a brick arch over the fire bed with 
hand firing, and it goes to show that a 
brick or refractory arch is a necessity 
for good combustion when the two fuels 
are so related in quantity that their heat 
values are about equal. 

As a further demenstration, experi- 
ments with automatic stoking were cited. 
The mixed fuel was fed into a chain- 
grate stoker operating on induced draft. 
This was done under the most favorable 
conditions possible and under the super- 
vision of an engineer representing the 
chain-grate company with the assistance of 
the author. The steam pressure and the 
furnace temperature dropped rapidly and 
it was soon necessary to eliminate the tan 
and feed coal alone to prevent the fire 
from going out. Experiments with differ- 
ent methods of mixing and feeding the 
two fuels all resulted in killing the fire. 

Like experiments were conducted on a 
Detroit stoker set in front of the boiler 
and having a brick arch completely over 
the fire. No scientific tests were con- 
ducted, but the mixed fuel easily carried 
the load formerly carried by the coal, it 
being necessary only to increase the feed 
of the stoker. The steam pressure was 
increased, and as far as the eye could 
detect there was not the slightest decrease 
in furnace temperature, the combustion 
being clear and to all appearances ex- 
cellent. 

From these experiments it seems en- 
tirely safe to state, that for efficient com- 
bustion of a méxture of tan and coal in 
ratio by weight of 5.2 to 1 a refractory 
arch over the greater part of the fire, and 
preferably over the entire fire bed, is not 
only advisable but necessary. It follows 
that tan bark of the usual moisture and 


POWER AND THE ENGINEER. 


heat content cannot be burned without the 
application of a refractory arch, or some 
device of similar function, such as a large 
combustion chamber lined with refractory 
material. 

Wood is sometimes burned in combina- 
tion with tan in the same furnace. Good 
results are obtained when the wood is 
ground to about the same fineness of tlie 
tan, when it is known in the sawmill dis- 
trict as “hog feed.” When wood in slab 
or log form is burned in the same fur- 
nace with tan the results are usually very 
poor, owing to blowholes formed in the 
fire bed and consequent large access of 
air. 


DRAFT AND GRATE SURFACE 


The force of draft required in general 
practice for tan burning is somewhat 
higher than that required for producing 
the same boiler output with bituminous 
coal. No definite figures can be given for 
the force of draft as related to tan burned 
per square foot of grate surface, owing to 
the widely varying designs of furnace 
and methods of firing. It may be stated, 
however, that for full capacity not less 
than %-inch draft should be provided for 
in the uptake of a_ horizontal-tubular 
boiler, when the boiler is set so that the 
gases flow under the shell and through 
the tubes directly to the stack or uptake. 

Owing to required, facility in 
cleaning fires, minimum radiation from 
furnace and expense of building and re- 
pairing, it is desirable to make the fur- 
nace grate area as small as possible and 
still conform to capacity requirements. It 
is therefore necessary to know the boiler 
horsepower developed per square foot of 
grate surface. This depends upon the 
rate of combustion of the tan, which is 
an extremely variable quantity, but 
averaging the results of nine typical boiler 
tests, it may be said that under usual con- 
ditions for oak tan the boiler horsepower 
per square foot of grate is about 2.08; and 
for hemlock tan 1.5 boiler horsepower per 
square foot of grate is an average figure. 

When coal is burned in the same fur- 
nace with the tan the development per 
square foot of grate varies, of course, 
with the richness of the mixture and with 
the other usual conditions. In four cases 
out of five selected at random the boiler 
horsepower per square foot of grate was 
2.5 to 2.7. 


space 


GRATES 

Grates for tan burning are made in 
different patterns, but usually contain 
from 20 to 30 per cent. air space, the 
actual opening between the bars being 
3/16 to % inch. Larger spaces than these 
allow the tan to fall through into the ash- 
pit. A shaking grate is hardly necessary 
for burning tan alone, owing to the small 
percentage of ash. No clinkers form; 
only a very fragile crust on the grate ob- 
tains in three or four hours. In some 
cases fires are cleaned only once in twelve 
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hours with good results, though like a coal 
fire, a tan fire should be shaken or dis- 
turbed very little. If a sliceébar is used 
on a brightly burning tan fire, dense 
smoke results and the flame is killed for 
some time. 

The temperature ih the throat of a 
properly designed tan furnace burning 
tan alone will reach 1500 degrees Fahren- 
heit. The depth of fuel on the grate 
varies with the design of the furnace and 
the method of firing. In ordinary prac- 
tice the tops of the cones of tan directly 
beneath the firing eyes vary from 2 to § 
feet the grate surface, while the 
depth of tan where the cones meet will 
be from 6 to 18 inches, depending upon 
the design and firing of the furnace. 

When spent hemlock tan forms a cone 
from the conveyer discharge on the fire- 


above 


room floor it forms an angle of slide of 


about 55 degrees to the horizontal. In- 
side a hot furnace, however, this angle is 
about 45 degrees, and in laying out a tan 
furnace the latter angle is used in figuring 
the distribution of fuel on the grate. The 
angle of slide of tan on a sloping grate 
is 39 to 41 degrees, and these angles were 
used in planning the special tan furnace 
referred to previously. 


SINGLE FuRNACE BEsT 


Among other experiments with this 
fuel the author has made tests to com- 
pare results of double settings with single 
settings and believes that the single set- 
ting should have the decided preference. 
A possible though not a decided improve- 
ment in combustion is sometimes obtain- 
able with a double setting, but this is more 
than offset, especially in small plants, by 
the advantages of convenience for clean- 
ing, repairs and adaptation to load given 
by the single setting. 


CO, ConTeNT InN Fiue Gases 
The combustion of tan, as indicated by 
flue-gas analyses made with an Orsat ap- 
paratus, compares most favorably with the 


combustion of coal in factory plants 
where the same amount of attention is 
paid to the boiler room. In fact, the 


percentage of CO: runs higher than in the 
ordinary coal-burning plant. For instance, 
the Average CO: of 17 evaporative tests 
of different tan-burning furnaces was 11.3 
per cent.; the lowest average CO, in any 
of the tests was 4.3 per cent., which repre- 
sented unusually and abnormally poor 
conditions; and the highest average CO. 
in any one of them was 16.9 per cent. The 
CO averages about 0.5 to 0.6 per cent. 
and ranges from practically zero up to 2 
per cent. 





George Clark, head of the Clark Engine 
and Boiler Works, Kalamazoo, Mich., was 
killed by a passenger train recently. 
The deceased was crossing the tracks 
and became confused by the approach of 
two trains from opposite directions. 
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Gutta Percha Forms 
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Fig. 1 shows part ‘of the plunger of a 
hydraulic jack, used for lifting and forc- 
ing purposes. As they are often handled 
very roughly all parts are made of ample 
strength; and if clean water is used in 
them they require very little attention. 
The parts which require to be most 
looked after are the packing on the pis- 
ton and the leather seats on the valves. 
If the piston packing is slack, a great deal 
of time and energy will be wasted, owing 
to the water leaking past, especially if a 
heavy weight is being moved. 

As will be seen from the sketch, the 
packing consists of a narrow strip of 
leather wound spirally around the re- 
duced part of the plunger. The ends of 
the strip are tapered in order that they 
may bed squarely against the shoulders. 
Care should be taken when fitting the 
packing strip not to make it too thin, as 
it is easy to reduce it from the outside 
after it is wound on. Soft, pliable leather 
should be used. The edge of the cham- 
ber into which the plunger fits is usually 
rounded or chamfered off to facilitate the 
entering of the plunger. 

Before entering, the plunger should be 
well oiled or greased in order that the 
packing may enter with a minimum of 
friction. Should the packing show a ten- 
dency to creep up the plunger and not 



































FIG, 3 





plunger should be withdrawn and the 
packing reduced by filing with a sharp, 
coarse file. In entering, the plunger should 
be lightly tapped in with a piece of wood; 
enter the chamber, it is too thick and the 
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and if carefully fitted it will last a long 
time. 


Tue INLET AND OUTLET VALVES 
The inlet and outlet valves require to 
be kept in good order. Of these the out- 
let valve is perhaps the most liable to be 
worn out, as it is constantly under pres- 
sure when the jack is in use; while the in- 
let valve is only under pressure while 


























FIG, 4 Power, NV. ¥. 


pumping is being done. If the outlet 
valve is leaking the water will escape into 
the cylinder, and if the plunger packing 
is in good order the pressure will force 
the plunger to the end of its stroke. 


If the inlet valve is in good order the 
jack will rest in this position; but, should 
either of them allow the water to escap: 


the jack will not hold its load, and a con- 
tinual pumping will require to be kept 
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FIG. 6 


up, which, to say the least, is very annoy- 
ing while a heavy load is being handled. 

As will be seen from Fig. 2, the valve 
is recessed at the head.to hold a small 
leather ring which forms the working 
face; three or four grooves being cut on 
the stem to form a three- or four-wing 
valve. A light brass spring is attached 
to the top of the valve to close it more 
quickly; it is also necessary as the jack 
may be used in any sort of position, and 
without springs the valves might 
close. With this type of valve face, the 
seat seldom requires to be touched, as 
any small pieces of grit, etc., usually em- 
bed in the leather. 

In renewing a valve leather, the old seat 
can usually be picked out with a sharp- 
pointed tool of some sort. .The new ring 
should be made slightly thicker than the 
depth of the recess, some care being taken 
to make the center hole and the outside 
edge a nice fit for the recess. A small 
punch is sometimes used to make the 
washers. 

Fig. 3 shows the construction: it is very 
handy, if there are a number of jacks 
to be overhauled, and it saves time. The 
center punch is an easy fit inside the 
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tube; this allows the washer to be re- 

moved readily ; as, if made from the solid, 

there would be some difficulty in remov- 
the leather. ‘ 

\fter the ring is fitted, the valve is 
placed in its seat and lightly tapped on 
t » to bed the leather tightly into place 
and form a seat; it should then be taken 
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FIG. 7 


out and any surplus leather which may 
project beyond the edge trimmed off. A 
wing screw, the point of which is tapered 
to form a valve face, and fits into a small 
bypass valve, ‘is often used. to allow the 
water to escape from the pressure cham- 
ber to the reservoir. This screw is slacked 
back slightly when lowering a_ weight 
with the jack, the rate being easily con- 
trolled from a scarcely perceptible move- 
ment to any desired rate within the limit 
of the jack. 


TestiInG FRAME FOR Hypravutic JACKS 

After a jack has been overhauled it is 
desirable to test it to ascertain if it works 
properly and will hold its load. If a heavy 
weight has to be supported for any time 
on a jack it is a good plan to make this 
test, even though the jack may not re- 
quire overhauling, as it is sometimes a 
serious matter if a jack will not hold 
when under a heavy load. 

A very handy stand for testing purposes 
is shown in Fig. 4. It consists of heavy 
plates top and bottom held together by 
four long studs of suitable size. The 
length should permit the longest jatk in 
use to be placed in position with a thick 
block of wood on top. Wood is used as 
it yields slightly under pressure and should 
the jack sink down slightly the pressure 
would still be maintained; while if no 
wood is used and the jack is in direct con- 
tact with the plates, should it settle slight- 
ly the pressure is instantly removed; and, 
if, say, a jack has been placed in the 
frame for test on the previous evening, 
in the morning, if it is clear of the 
plates, the length of time the pressure 
has been on cannot be known. When 
ing the wood, it is usually always in 
contact and a good idea of the amount 
of pressure it has stood can be deter- 
mii d. 

ie cup packing on the plunger seldom 
gives out; it sometimes becomes hard 
through want of use and not being im- 
mersed in water; this, however, is easily 
rendied by soaking it in hot or cold 
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water for a short time, or in melted para- 
ffin, and then placing it in the jack, after 
being well greased. 


Pump PLuNGER Cup LEATHERS 


Fig. 8 shows a pump plunger fitted 
with cup leathers. If the chamber is 
smooth and in good order these will last 
for a long time before it is necessary to 
renew them, and even when the chambers 
are scored and worn they will work and 
give satisfaction for some time. In enter- 
ing, care should be taken to avoid injuring 
the edges of the cup. Shculd the edges 
of the cup be larger than the bore of the 
cylinder, a good method is to wind some 
fine twine tightly around the cup; this 
will usually compress the cup enough to 
permit it to enter, when the twine can be 
removed. 

If this method will not answer, a ring 
of the same diameter as the cylinder 
should be got and the cup forced into 
it, the rounded edge being entered. This 
may reduce the leather enough to let it 
enter. 
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The washer between the two leathers 
should be formed at the edges, as shown, 
to fit the rounded edge of the cups; if this 
is not done, the leather is often fractured 
at this edge, as, though the cup is rounded 
at the edge when new, the pressure soon 
forces it back to a sharp corner. The 
edges of the cup should be from 1/16 to 
lg inch clear of the shoulders of the head, 
and chamfered as shown. Small grooves 
are often cut in the washer and plunger 
to hold the leather in place. A fine thread 
is preferable for the clamping nut, as 
the leathers can be clamped more tightly, 
and the nut has less tendency to unscrew; 
it should be locked very securely, as with 
the great pressure and the constant 
jarring it unscrews very readily. 


GUTTAPERCHA JOINTS 

Guttapercha forms a very good cover 
joint, though leather or soft rubber may 
be used. In making the guttapercha joint 
a suitable length of round section is cut, 
the ends softened by heating and then 
joined together. After the joint has hard- 
ened the ring is placed in position and 
the clamping bolts screwed up; the ring 
flattens out under pressure and fills the 
jointing space. This joint fills up any 
defective places in the joint faces. 

When soft rubber is the material used 
the two joints are screwed metal to metal, 
and the rubber simply held in a suitable 
recess; the pressure of the water acting 
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on the inside edge of the ring expands it 
tightly into place and prevents leakage. 
To allow any air to escape which may 
have gathered in the chamber while the 
pump is at rest a small snifter valve (Fig. 
5) is used. 

A tool for truing up the valve seats is 
shown in Fig. 6. It is in the form of a 
milling cutter; the bush at the top fits 
into the recess for the cover and keeps 
the tool in line. If the valve faces are 
grooved or pitted in any way, it is usually 
quicker and better to use this tool to 
true them up and turn or file up the 
valves, as grinding in is very slow and un- 
satisfactory owing to the width of the 
faces. 

Packing leathers can usually be bought 
in various sizes and forms, though they 
can be very easily and cheaply made. 


Motp ror Cup LEATHERS 

Fig. 9 shows a very handy mold for 
making cup leathers. It may be made 
from any convenient material, malleable 
iron being very suitable, or hardwood may 
be used. An ordinary black bolt of suit- 
able size and length may be used for 
tightening up; as there is usually a hole 
in the center of the leather for holding 
it in place in the machine, the hole for 
the bolt does no harm. 

The leather is first softened by placing 
it in hot water; it is then placed on the 
die block and the bolt screwed up. Care 
should be taken to prevent wrinkles form- 
ing on the edges; this may happen if 
the leather is too thin to fill up the space. 











FIG. 9 


The skin of the leather should be to the 
outside. After forming and allowing the 
cup to set the edges should be trimmed 
and beveled off. 

Occasionally in a flanging press it is 
desired to reduce the speed of the flanging 
ram; this is readily accomplished by fit- 
ting in a washer with a small hole be- 
tween the pipe connections and the ma- 
chine (Fig. 7). A joint is of course placed 
on each side of the washer. Where heavy 
hydraulic pipe is used there is no need 
to fasten the flange to the pipe beyond 
making the screw a nice fit; if the ends 
of the pipe are faced squarely they will 
form a tight joint. 
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Repairing a High-Speed Engine 


Tightening a Pressure Plate. 


Taking up Wear on Valve Yoke. 


Some Rocker Arm Troubles and Simple Methods for Their Remedy 
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Fig. 1 is an end view of the pressure 
plate and automatic valve of a high-speed 
engine which forms part of the equipment 
of my engine room. These parts stand 
vertically when in service, but the points 
that I wish to present are brought out 
better by showing them lying horizontal- 
ly, because they were so placed on the 
bench when taken out of the steam chest. 
The valve A lies in the pressure plate B 
and when both were new there was no 
lost motion at this point, but .several 
years of service had caused the valve to 
become loose enough to develop a dis- 
agreeable when conditions were 
right for it. A piece of sheet brass 1/32 
inch thick could be forced into the space 
at the end of the valve, but was too tight 
to be safe, and it is not a good idea to 
have parts which may become detached in 
the steam chest of an engine. 

Fig. 2 illustrates the method adopted 
for safely overcoming this objection. It 
shows the valve in a vertical position. 


noise 


Two %-inch holes were bored in the top.’ 


and filled with Babbitt metal until there 
was a little heap above each hole. When 
cool this metal was driven in tightly with 
a hammer to counteract the effects of 
shrinkage due to a reduction of tempera- 
ture. They were then trimmed and the 
tops filed off until a snug fit in the pres- 
sure plate was secured. As it is impos- 
sible for these to come out with the valve 
in place, there is no danger of wrecking 
the valve by one of them being caught 
in a steam port. 
Returning to a consideration of Fig. 1, 
which shows a 12-inch scale on the face 
of the pressure plate, there is an open 
space below it showing that the valve is 
slightly worn. The design of this en- 





betcha tikes OF, SP 


A 











B 





‘i 


PRESSURE PLATE 


A. rN 


AND VALVE OF 
SPEED ENGINE 





FIG. I. HIGH- 


gine permits of a very simple and inex- 
pensive remedy for this defect, as it is 
only necessary to plane enough off from 
the pressure plate to compensate for the 
open space above the valve A. Care should 
be taken, however, to measure this space 
accurately, because in this case it was not 


W. 


H. 


the same,at all points, owing to unequal 
wear, and this condition will be found in 
other cases. At one side it was 0.004 
inch and at the other 0.002. This was 
determined by putting slips of paper of 
varying thickness under the scale, noting 
which one filled the space at a certain 
point, and measuring the thickness of it 
with a micrometer. The side which 
showed the greatest space was raised 
0.002 inch with a slip of paper, and the 
planer tool was then set to remove 0.002 
inch at the lowest point, which, of course, 
caused it to take off 0.004 inch at the 
highest. 

Both pressure plate and valve were 
then put in place, and the valve rod con- 
nected. After securing the steam-chest 
cover by nuts provided for this purpose, 
the valve rod was disconnected from the 
governor and the valve moved through 
its extreme travel by hand to test the 
measurements taken and the planer work, 
for if either was imperfect there was 
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FIG. 2. METHOD OF ADJUSTING VALVE CLAMP 


danger of causing a wreck by binding the 
valve and thus preventing it from moving 
when the flywheel revolved. As it moved 
freely, steam was admitted to the cylinder 
in order to heat the whole, after which 
the valve was again moved by hand, as 
there is always a chance for such a valve 
to bind. when heated, even if it did not 
when cold. This valve moved freely as 
before. After other repairs were com- 
pleted, the parts were properly connected 
and steam admitted to the cylinder, re- 
sulting in a noiseless valve under work- 
ing conditions. 

The clamp used to fasten the valve rod 
to the valve is shown at the right of Fig. 
2. It appears in due position at A, where 
it is held in place by two studs. The 
builders of this engine evidently intended 
to have the ends of this clamp filed off 
whenever it was necessary to compen- 
sate for wear, but in order to save time 
and secure a much better job, the ends 
were planed off, and very thin copper 
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washers put on the studs until the right 
thickness was secured, because* this clamp 
must always be free to come off from the 
valve rod while the engine is running, 
in case water enters the cylinder and 
causes excessive pressure. When slight 
wear causes too much lost motion at this 
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FIG. 3. PROVISION FOR ADJUSTING WEAR ( ?) 
point, a washer is removed and the ad- 
justment is quickly completed. 

A hole was bored at B in Fig. 2 and a 
steel plug carefully fitted to a driving fit. 
This plug has a head which is larger than 
the body, thus giving a firm seat on the 
edge of the valve. The valve rod comes 
in contact with this plug every time that 
the valve is moved toward the head end, 
and as the motion is reversed 600 times 
per minute, even the slightest lost motion 
will increasecomparatively fast. When new, 
the valve had only a flush surface at this 
point, which answered every purpose for 
a time, but the adjustment could not be 
maintained in practice because when the 
valve surface was worn by the rod, a de- 
pression resulted. The rod must go into 
the slot over a high place, hence when in 
running position it was loose, and there 
was no remedy without doing a job of ma- 
chine work on it, and this is not always 
practicable at times when an engineer has 
a chance to take his engine apart and ad- 
just it. The steel plug B, Fig. 2, is a 
great improvement, because it is above the 
surface of the valve, hence the rod goes 
into place without touching anything else, 
and when the surface of it becomes worn 
out of shape by long service it can easily 
be refaced with a file. 

Adjustments for wear on the rods of 
this engine are made by closing the two 
parts of a brass box closer together. This 
box is illustrated in Fig. 3. Some en- 
gineers prefer to remove the cap, file off 
the surface and replace it, but there are 
two reasons why this is not the best plan 
to adopt. There is not always time enough 
to do this when the rod needs adjusting, 
and it is difficult for anybody to file a per- 
fectly true and parallel surface. A much 
better way is to plane the surface down 
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1/32 inch and put on enough thin cop- 
per washers or liners to make the cap 
loose on its bearing when the nuts are set 
down firmly, but not loose enough to 
cause objectionable lost motion. When 
the box has worn enough to be noisy, take 
out one liner, and replace the cap. The 
effect of this is to reduce the lost motion 
by one-half of the thickness of the liner. 
Consequently if it is 0.004 inch thick the 
cap will be let down 0.002 inch. This is 
convenient and accurate and when the 
nuts are tightened properly there is no 











FIG. 4. LUBRICATION OF BEARING 


danger of the cap becoming loosened by 
the effects of “high speed. 

Two prick-punch marks are shown at 
A and B. If these are located, say, 4 
inches apart before the check nut is loos- 
ened, when it becomes necessary to re- 
move the rod for any cause, it will be an 
easy matter to replace it exactly where it 
was before, by adjusting it to bring the 
prick-punch marks 4 inches apart as be- 
fore. Where these bearings are lubricated 
by grease, as shown in Fig. 4, it is a good 
idea to bore an oil hole in each cap, so that 
a few drops of oil may be put on the bear- 
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FIG. 5. BORING BOXES ROUND 


ing every day. This keeps the grease 
from becoming dry and hard, and affords 
a chance to keep the bearing lubricated 
with oil until it is time to shut down, in 
case the grease cup does not feed steadily. 

4 also illustrates the rocker on 


this engine. A and B are the lower bear- 
ines, and as the shaft is cast in one piece 
W the rocker, it cannot be removed for 
repuirs. Consequently when it wears flat 
in the bearings it must be filed round 


The shaft in the upper bearings C 


) also wears flat because the boxes 
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do not turn completely around on them, 
thus bringing wear on two sides only. 
This shaft is passed through a hole in the 
upper part of the cast-iron rocker and is 
held in place by the two set screws shown. 
It was necessary to make a new shaft for 
this place, for if the old one was repaired 
it must necessarily be smaller in the bear- 
ings after being turned in a lathe and 
made round, which would not be satis- 
factory in practice. 

This would be still more objectionable 
after the boxes had been refitted, as it 


—— 
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FIG. 6. PLAN OF GOVERNOR WHEEL AND 
ROCKER 


was necessary to strap each one on the 
faceplate of a lathe, as illustrated in Fig. 
5. and bore it out in order to make it 
round, which, of course, increased the 
diameter of the hole. The copper liners 
above mentioned may be put in place be- 
fore the box is bored out, if desired, 
see A and B, Fig. 5. 

The collar shown at E, Fig. 4, was not 
on the old shaft, but was put on the new 
one for the following reason: Fig. 6 
is a plan of a part of this engine, show- 
ing the governor wheel and the rocker. 
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The pin shown at A was also worn flat 
and was not a first-class fit in the hole 
where it was held by a nut on the small 
end. A new pin was made and fitted into 
place, after which the box was adjusted 
ready for use. When the other end of 
this rod was brought down to the rocker, 
it did not fit properly on the old shaft, 
but left an open space at B. When forced 
against the rocker it was badly out of 
alinement, and although it had been used 
for several years in this condition, it was 
not tolerated further. The new shaft was 
fitted with a collar % inch wide at E, 
Fig. 4, which filled the space B, Fig. 6, 
and-thus the two bearings of this rod 
were brought into alinement and have 
been more satisfactory ever since. 

The head at F, Fig. 4, was formerly a 
piece separate from the shaft, which was 
held in place by the shank of the grease 
cup that passed through it and screwed 
into the end of the shaft, but the head is 
now in one piece with the shaft, thus se- 
curing another improvement. Of course 
it was impossible to have a solid head on 
the other end, as it was necessary to drive 
the shaft through the hole in the rocker, 
therefore, a loose head was provided and 
is held in place by the grease cup, as 
shown in Fig. 4. 





Official announcement is made by J. G. 
Jones, general manager of the Northern 
Idaho and Montana Power company, that 
construction work on a plant to cost 
$100,000 will begin within 30 days. The 
plant will be located at Sandpoint, Idaho. 
There will also be a power house and 
substation. The company has awarded 
the contract for the building of a substa- 
tion at Newport, Wash. This building 
and machinery will cost $15,000. 

The new power house at Sandpoint will 
have 1500 horsepower. The substation 
will have a transformer capacity of 600 
horsepower and will be constructed to ac- 
commodate 1500 horsepower when this 
amount is needed. For the enlarged plant 
the company has purchased 600 horse- 
power in water-tube boilers, a 750-horse- 
power engine and generator and a 200- 
kilowatt generator. 





Prospects are rapidly rounding into 
shape for a legal battle, triangular in 
its character, with representatives of the 
big water-power merger, the Manistee 
Navigation Company, and the Federal 
Government at the three corners of the 
contest. The whole matter grows out of 
the plan to build a series of dams on the 
Manistee river, in Wexford county, Mich., 
for electric generation. Already the war 
department and the navigation company 
have shown tlieir hands, quietly, but 
shown them nevertheless. All that re- 
mains is for the water-power company 
to break into the ring and it is said by 
those in close touch with the situation 
that the corporation will contest its right 
to build dams. 
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Buming Wood in Gas Producers 


The following data give some of my 
experiences while in charge of gas and 
power plants at the Moctezuma Copper 
Company, at Nacozari, Sonora, Mexico, 
during 1908. 

The gas-plant equipment consisted of 
two sets of Loomis-Pettibone down-draft 
producers with one common wet scrubber 
and one Root exhauster, each set having 
The scrubber 
coke, having 
the top 
second trays. The water used was pumped 
back and used over, with the addition of 
fresh water. 


its own vaporizer or boiler. 
was fitted with of 
water above 


trays 


large sprays and 


Two gas holders were pro- 


vided, one for water gas, which was 
burned in the igniters, assay furnaces, 
electrical shop and round house. The 


other holder was much larger and held 
the producer gas at a pressure of about 
3 to 4 inches of water. As there was only 
one scrubber, a general clean-up could 
not made without a complete shut- 
In about a year’s time we had 


be 
down. 
two general clean-ups and one shutdown 
of fire in 
sheds of the gas plant. 


besides on account the wood- 
Several partial 
of acci- 


such as_ broken belts in the power 


shutdowns occurred on account 
dents 
house, or breakdowns of the engines. 

The method of firing the producers was 
as follows: First, a layer of coarse lump 
coke was placed. by hand on top of the 
grate then coarse to the 
depth of 3 feet was dumped in through 
the firing door and leveled off, and a few 
sticks of wood were thrown in and lighted 
by means of burning oily waste. The 
blower was then started, creating a draft 
down through the producers and water- 
cooled valves and up through the vapor- 
izer and blower to atmosphere. This was 
and added from 
time to time until the coke was incandes- 


arches; coke 


continued more wood 
cent and the vaporizer had a pressure of 
Then more fuel 
was added and the producer was ready 
the the 
opened and the valve to the blower 
closed simultaneously. Five hours 
the usual time required to get a 
set hot, and about three or four hours 


about 69 to 8o pounds. 


for service, valve to exhauster 
being 
being 


was 


after the set was cut in, a water-gas run 
was made by forcing steam up through 
one producer and down through the other 
about two minutes; then 
for two or three minutes more. 
then on, a water-gas run was made every 


reversing 
From 


for 


YT POR USEervuL 


A vacuum of about 10 inches of 
was carried until a set had 
running three to four days, when the vac- 
uum raised to as much as 30 inches of 
When 
one set became too full of ash, the other 
set was cut in and the first set shut down 
and cleaned. 


hour. 


water been 


water and sometimes even more. 


The power house was supplied by a 16- 
inch main, 5-inch pipes leading to each 
cylinder of each engine. The equipment 
consisted of eight single English Crossley 
1T8'4x24-inch engines, two opposed two- 
evlinder English Crossley 18'4x26-inch 
and two-cylinder 


’ 


engines, one opposed 








TABLE 1. FUEL PER HORSEPOWER- 
HOUR AT SWITCHBOARD. 





! 
| | Waste 
| Oil Cost | Cost per 


| 
| Fuel per | 
| H.P.- | 








Month, hour, | Coke, jper H.P.-| H.P.- 
1908. iD. | LD. | hour. hour. 
ee 1.9137 \|0.044 |0.00087 |0.000019 
August. . 1.893 (0.0356/0.001047'0 .0000143 
September...) 2.178 


0.0358/0.00085 0.0000103 





TABLE 2. HORSEPOWER DEVELOPED 
AND GAS CONSUMPTION. 




















| | 
Approx. 
Electrical Av. Gas 
Month, Horse- No. of Days per Min., 
1908. power. | Fires Run. Cu.Ft. 
SU kn 593.9 |Mostly 4 days 
| each. 1300 
August..... 590.8 (One 6-day and 
five 5-day 
Tuns. 1294 
September. . 573 Five 5-day and 
one 4-day 
run. 1275 
American Crossley 18!4x27-inch engine. 
All of the engines were fitted with 
double hot tube igniters and nonadjust- 
able timers. The English engines were 


equipped with hit-or-miss governors and 
the American engine with a Riter gover- 


nor, which is of the combination throt- 
tling and hit-or-miss type. 
The American engine had about 140 


pounds compression and about 420 pounds 
maximum pressure, while the English ‘en- 
gines had about 90 to 100 pounds com- 
pression and 275 to 300 pounds maximum 
pressure. 

All of the engines were provided with 
the oil 
supplied from a 14-inch main above the 
engines, which in turn were supplied from 


constant-feed lubrication, being 


a filter tank, to which the waste oil was 


returned to be filtered and used over 
again. 
The eight single engines were each 
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belted to a 75-kilowatt 265-volt Gen 
Electric direct-current generator, and ihe 
three double engines were belted to 


=n 
50- 


kilowatt Crocker-Wheeler 265-volt direct- 
current generators. All of the generators 
were connected in parallel at the main 
switchboard which was equipped with the 
usual direct-current instruments. The 


double engines run about 180 revolutions 
per minute and the single engines about 
205 revolutions per minute. All labor was 
Mexican, except the chief engineer and 
a machinist 


repair man. Eight-hour 

shifts were in force and the fuel was 
scrub oak, sycamore, cedar, etc. 

The fuel per horsepower-hour at the 


switchboard for three months of 1908 is 
given in Table t and in Table 2 the horse- 
power developed and gas consumption. 
The load was easily carried with two 
double, or one double and two single, or 
All of the en- 


gines were started with compressed air. 


four single engines off. 


In regard to wood firing in the gas pro 
ducers, care must be taken to keep the 
fuel bed fairly even and free from air 
passages, the will burn out at 
the bottom of the fire and a change will 
have to be made to the other producer 
set in a hurry, for with the air passages 
in the fire the gas will be diluted to such 
an extent as to stop the engines. ‘The 
approximate heat value of the wood gas 
is about 125 B.t.u. per cubic foot. 

E. B. RoTHweEeLt. 
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An Odd Case of Motor Trouble 


Last winter we installed a 
power two-phase induction motor to drive 
a load in “multiple” with a water-wheel. 
It gave first-class satisfaction and we ex- 
perienced no trouble until this summer 
water, it became 
necessary for the motor to carry 25 to 27 
horsepower at times, but this it refused to 





20-horse- 


when, because of low 


do, slowing down and dropping out of 
step. 

We went over all the connections and 
found them tight, tried the incoming volt- 
age and found it practically the same 0 
both phases and all it should be; we wer 
going to write the makers to see what 
they could suggest when one day the mo 
tor refused to start. after standing about 
three hours. The incoming voltage was 
but when we disconnected one 
wire on each phase from the motor, closed 
the compensator, and tested 
found only one leg alive. 


normal, 


again, we 
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e located the trouble inside the com- 
porsator and found one of the incoming 
le: burnt in two inside the insulation 
ani about two inches above the lug on the 
switch. The wire had been cut before the 
insulation was put on and a few strands 
of No. 20 wire had been trying to carry 
the current but the drop had been so much 
that practically all the current was going 
in the other phase, so that sometimes it 
had to carry 120 per cent. overload, which 
was too much for it, and the motor broke 
out of step. 

We cut ‘off the lead above the break, 
the lug and have had no 
trouble since, the motor carrying some- 
times as much as 30 horsepower without a 


resi iidered 


murmur. 
J. B. Crane. 
Broadalbin, N. Y. 





Condenser Design 


The accompanying table giving head, 
pressure and velocity of water in con- 
nection with condenser design has been 





POWER AND THE ENGINEER. 
Power Transmitted by a Belt 


The power transmitted by a belt is di- 
rectly proportional to its speed. A 
rule is: 


safe 


Allow one horsepower for a speed of 

1000 feet per minute, with a belt of 
single thickness, 1 inch wide. 
This is a more liberal allowance in favor 
of the belt than is usually given, but 
will increase its life in far greater pro- 
portion than the increase in first cost. 

Double belts will transmit about 1% 
times as much power as single belts. 
This rule applies to belts running over 
pulleys of equal diameter, or where the 
are of contact is 180 degrees. For smaller 
arcs of contact, use the coefficients found 
in the following table: 

Deg. 90 100 120 130 140 150 160 170 180 20 
Coef. 0.65 0.70 0.75 0.79 0.83 0.87 0.94 0.97 1.00 1.00 

To increase the power, transmitted, 
either increase the speed of the belt by 
using larger pulleys, or use a wider belt. 

Example: <A 3-inch, single belt is run- 
ning over a 24-inch driving pulley, which 


makes 200 revolutions per minute. How 



































of service to the writer and will un- many horsepower will it transmit? 
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0.01 4 0.00430.800.49] 2.6 314 /27.721.12612.9 8.0] 24.0 2888.93 10.39 39.324.3 
0.02 } 0.00861.130.7 | 2.7 32y627.641.16913.2 8.2 | 25.0 3008.0 10.82 40.124.8 
0.03 3| 0.01301.3910.86] 2.8 33% 27.551.21213.4) 8.33] 26.0 3126.97 11.26 40.925.3 
0.04 4 0.01731.600.99 2.9 343227.451.25513.7, 8.5 ] 27.0, 3245.95 11.69 41.725.8 
0.05 §| 0.02161.791.111 3.0 36 27.351.30 13.9 8.63] 28.0 3365.07 12.12, 42.526.3 
0.06 3 0.02591.971.24 3.1 37} 27.251.34214.1) 8.74] 29.0) 3484.5 [12.55 43.226.7 
0.07 i 0.03032.121.31] 3.2 38%6.27.181.38514.3 8.86 30.0 3603.51 12.99 43.927.2 
0.08 1 0.03462.2711.40, 3.3. 398 27.1 1.42914.5 8.99] 31.0 3722.96 113.42) 44.727.7 
0.09 1h 0.03892 .411.49] 3.4, 40}$27.0 1.47214.8 9.17] 32.0 3841.48513.86 45.428.1 
0.10 14 /29.940.043 2.541.571 3.5 42 26.951.51515.0 9.30) 33.0 3961.00314.29 46.128.5 
0.20 275'29.920.086 3.592.231 3.6 43} 26.851.55915.2 9.42) 34.0 4080.00 14.74 46.728.9 
0.30 32 |29.730.130 4.392.724 3.7, 44.%26.751.60215.4 9.54] 35.0 420 15.16, 47.429.3 
0.40 44829.650.173 5.073.141 3.8 452 26.651.64515.6 9.67] 36.0 432 15.59 48.129.8 
0.50 6 |29.5810.216 5.623.498] 3.9 46}226.5 1.68915.8 9.79) 37.0 444 16.02, 48.830.2 
0.60 74 /29.4810.259 6.223.835 4.0 48 |26.451.73 16.0 9.9 | 38.0 456 16.45, 49.530.6 
0.70 876 29.39/0.303 6.714.16 5.0 60 25.6 2.16 17.911.1] 39.0 468 16.89 50.131.0 
0.80 92 |29.3 0.346 (7.184.46] 6.0 72 24.7 2.59 19.712.2 | 40.0 480 17.32, 50.731.4 
0.90 1033 29.2310.389 7.614.743 7.0 84 23.8 3.03 21.213.1] 41.0 492 17.75, 51.331.8 
1.00 12 29.1210.43 8.034.983) 8.0 96 23.0 3.46 22.714.1 | 42.0 504 18.19 52.032.2 
1.1 | 134 |29.0510.476 |8.415.22 9.0108 (22.2 3.89 '24.114.9 | 43.0, 516 18.62 52.632.6 
1.2 | 147%'28.9410.519 [8.795.4510.0,120 (21.4 4.33 (25.415.7 | 44.0 528 19.05 53.232.9 
1.3 }15% 28.8510.563 9.155.67]11.0 130 20.094.76 26.616.49 45.0 540 19.49 53.833.3 
1.4 | 16$328.79/0.606 9.495.8812.0 144 19.325.20 27.817.23] 46.0 552 19.92) 54.433.7 
1.5 18 28.6810.649 9.836.1 ]13.0 156 18.5 5.63 28.917.91] 47.0 564 20.35 55.034.1 
1.6 194 |28.580.693 10.26 .33}14.0 168 17.756.06 30.018.6 | 48.0 576 20.79, 55.634.7 
1.7 | 20%%'28.5 |0.736 |10.516.52115.0 180 16.756.49 31.119.3 | 49.0 588 21.22) 56.234.8 
1.8 |218 |28.4410.779 |10.86.7 |16.0.192 15.886.93 32.119.9 ] 50.0 600 21.65 56.735.1 
1.9 | 223328. 33/0.823 |11.16. 204 15.0 7.36 33.120.5 | 60.0 720 25.99 62.138.5 
2.0 |24 (28.2510.86 |11.47. 14.117.79 34.021.08 70.0 840 30.32 67.141.6 
2.1 | 254 28.15)0.909 |11.7)7.: 13.328.22 35.021.7 | 80.0 960 34.65 71.844.5 
2.2 | 267, 28.05)0.953 |11.9)7. 12.4 8.66 35.922.3 | 90.01080 39.98 76.147.2 
2.3 | 273 27.9810.996 |12.2:7.5 11.5 9.09 36.822.8 |100.01200 13.31 80.349.8 
2.4 281327.88)b.039 |12.4/7. 10.539.53 37.623.3 |150.01800 64.97 99.561.7 
2.5 30 |27.8 |1.082 12.67. 9.869.96 38.523.8 ]200.02400 86.63 113.470.3 
douhtedly be useful to others. The veloc- The circumference of the pulley in feet 
ity of water under given heads was com- 1s 


puted from the formula, 
y? <= agh, 


and the actual velocity was based on a 


discharge coefficient of 0.62. 
W. VINCENT TREEBY. 
(lford, England. 


2 X 3.1416 = 6.2832 feet. 
As the speed of the pulley is 200 revolu- 
tions per minute, the speed of the belt 
will be 
200 X 6.2832 = 1256.64 
feet per minute. For every inch of width 
it will transmit 


793 
1256.6 
met te 1.25664 
1000 
horsepower. Then, a 3-inch belt will 


transmit 
3 X 1.25664 = 3.76902 horsepower. 

If it is desired to increase the power in 
the above example to five horsepower, it 
may be done by using a wider belt in the 
proportion of 3.75 to 5, or in reality a 4- 
inch belt. The same thing could be ef- 
fected by increasing the size of the pulley 
in the same proportion, or 


ae « 
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ee Gee 


It would thus require a 32-inch pulley. A 


double belt of the same width would 
transmit 14% times as much power or 
1.5 X 3.75 = 5.03 


horsepower, which would be a little more 
than the required tive horsepower. 


H. D. CHAPMAN. 
Washington, D. C. 





An Unusual Engine Trouble 


A large old-fashioned slide-valve steam 
engine driving a factory plant had been 
in use for about twenty years and had, 


up to the time of the last addition to 
the factory and consequent increase of 
the work required of the engine, been 


amply powerful. But since that time it 
had not able to do the work with 
any degree of satisfaction, and the man- 


been 


agement at last decided to put in a gas 


engine, although that meant an outlay 
of money which at the time was incon- 
venient. 

One of the engineers was far from 


satisfied that the old engine was giving 
its full power, so he made a test, which 
indicated that the engine was really not 
giving nearly its full rating, and that the 
reason was that steam was leaking past 
the piston. As time was precious just 
then an absolutely thorough overhauling 
was not considered feasible, but the pis- 
ton was removed, the cylinder rebored, 
new piston-rings fitted and the valve re- 
faced and reseated. The engine was then 
tried and found to give practically the 
same 
perts” 
at an 
trouble. 


results as before. Several “ex- 
were then called in but they were 
absolute the 
The engineer who had originally 
found that full power was not being ob 


tained again went to work. 


loss to determine 


He decided 
to lay all rules and past experience aside 
and experiment by the 
by guess. This he doing when a 
small pair of calipers that he had been 
using slipped from his hand and fell down 
into one of the ports of the steam chest. 
In trying to recover them, he squeezed 
his hand into the port and was surprised 
to feel the sharp edge of a hole at one 
end or side of the passage. 


resetting valve 


was 


Closer ex- 


amination showed that one wall of the 
steam chest was almost entirely hollow 
and that the blow hole had_ broken 
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through into the opposite port, allowing 
a large portion of the steam to go through 
to the opposite side of the piston. 


The engineer cut a couple of pieces of 
cardboard, placed them against the holes 
in the metal and daubed a bunch of clay 
against each to hold them in place. Then 
he drilled a 34-inch hole near the top 
of the outside hollow wall of the steam 
chest and poured in very hot melted 
babbitt metal, the entire job requiring but 
a couple of hours. The next day the 
engine pulled the entire factory without 
the slightest: trouble. This simple re- 
pair saved an outlay of several thousand 
dollars. 


Royat WOLFE. 


Lancaster, O. 





Reducing Packing Expenses 





The engines that I had the following 
experience with were of a well known 
make, with 17'%4x18-inch cylinders; the 
piston rods were about 234 inches diam- 
eter, the engines made 205 revloutions 
per minute and were direct-connected to 
alternating-current ‘generators. 

As I had never used the packing that 
these engines were packed with when I 
took charge of the plant, and as this pack- 
ing did not last over 30 days, I tried an- 
other make of packing which I had used 
before and which would run about 60 days. 
After giving it a trial I was surprised 


when I had to pack the stuffing boxes in 
30 days’ time. 


about As the piston rods 
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box, I ran the engines two months and 
over with one packing of the box. 

In fitting the ring B I made it large 
enough so that it required considerable 
pressure to force it to the bottom of the 
box, the ring being forced down by 
slipping a piece of 3-inch pipe over the 
piston rod, after disconnecting the rod 
from the crosshead, and turning the en- 
gine by hand, allowing the crosshead to 
force the pipe and ring to the bottom of 
the box. 

Tampa, Fla. 


R. L. MossMAn. 





1200 Feet Piston Speed 





Having never seen any Porter-Allen 
diagrams illustrated in Power that I can 
recall, I inclose one. 

I was running the engine at the time 





Power, N.Y. 


and, in order to get the goods out that 
were ordered from the factory and keep 
ali parts of the shop in operation we had 
to run the engine 300 revolutions per 
minute until a new engine was installed 
to fake the place of old one. It was built 
by C. T. Porter, in 1876, at Newark, N. J. 
I merely inclose the card to show wiuat 
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REDUCING 


were in good shape | looked for the trou- 
ble elsewhere, and when | examined the 
bottom of the stuffing box I found that 
the clearance around the rod as shown at 
AA _ in the sketch was about 1/16 inch. 
After bushing the box with a brass ring 
B which was made about 1/64 inch larger 
than the rod, and a tight fit in the stuffing 


PACKING 


Power, N.Y. 


EXPENSES 


the engine was doing—not because it is a 
perfect one by any means though I will 
say that the engine ran quietly and did 
not heat. If Mr. Porter is alive he will 
remember installing it in Erie 
Penn. 


county, 


ey 


Perry. 
Oil City, Penn. 
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Yes; but How Would You Do | 


In the discussions in the various  »- 
gineering books and papers I find © ry 
little in regard to nitrogen and its eff -ts 
in fuel economy. In practice, for © ch 
pound of coal burned to carbon dio: ‘de 
under a boiler, about sixteen pounds of 
air is required in order to furnish he 
necessary amount of oxygen. As nit<o- 
gen constitutes about 80 per cent. of 
air this means that over twelve pot ids 
of nitrogen, per pound of coal burned, 
absorbs heat to the temperature of com- 
bustion without contributing in any way 
to its generation. While this gas may be 
a medium for transmitting heat to the 
boiler surfaces, yet if it were possible to 
extract the nitrogen from the air and 
form the dioxide over the grates in the 
presence of oxygen only, would not an 
economy be effected ? 

If this were a commercial possibility 
would it not hold true as well with suc 
tion-gas producers by increasing the 
richness of the gas and save the heat that 
is now carried off by the 50 per cent or 
so of nitrogen one always sees in the 
gas analysis? 

In the generation of water gas without 
this diluent it seems to me considerable 
time and fuel would be saved in “blow- 
ing up.” 

Tuomas H. HEatu. 

Seattle, Wash. 





Emergency Cure for a Slipping 
Belt 


I recently had an experience with a 


slipping belt that may benefit some 
brother engineer. The belt in question 
was 30 inches wide and drove a 250- 


kilowatt generator. The driving pulley 
was 15 feet 3 inches in diameter and the 
driven pulley 4 feet, on 25-foot centers. 
The belt had been allowed to become 
very greasy—in fact it looked as if it had 
been soaked in oil. The generator pulley 
had a nearly straight face, and when we 
got a 150-kilowatt load or better, the belt 
would slip and run over against the side 
of the wheel pit, but not always the 
same side. As the belt was go feet long, 
cleaning it looked like a job, and as this 
would have to be done between midnight 
and 6 a.m., we looked for something easier. 
The general manager owns an automo- 


bile, and he said autoists used Fullers 
earth on their friction clutches when the) 
became so greasy as to slip. He sug 
gested that we try some of it on the 
belt, and sent us a supply. We com 


menced using it immediately and the ‘irst 
application brought an improvement 
Each morning at starting I applied a out 
three tablespoonfuls of the earth to the 
belt and in two days that belt forgot iow 
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to -lip, even with a full load on the 
gen ator. 

This may be an old remedy, known to 
some engineers, but it was new to me 
and | give it here for the benefit of those 
who may not know of it. With any of 
the belt dressings on the market with 
which I am acquainted, it would have 
been necessary to clean the belt before 
applying the dressing, but with the Ful- 
ler’s earth this was not necessary. 

W. A. WaArtSoN. 


Radnor, Ohio. 





Interesting Boiler Experiences 





When I was a young “feller,” it was 
claimed that no explosions took place 
when steam was shut off from an en- 
gine, but that they had occurred when 
the throttle was opened; the explanation 
being that the circulation of water was 
started suddenly and the quick evapora- 
tion set up made a much greater strain 
on the boiler than a much higher pres- 
sure would do. This had reference to 
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FIG. I. HEADERS OF A SUPPLEE BOILER 
steamboats on which, while the pressures 
were low, the cylinders and boilers were 
large. 

The first water-tube boiler I had experi- 
ence with was a Supplee, made something 
like the accompanying Fig. 1. All the 
joints were ground joints of the ball type, 
So that expansion could take place in any 
direction. This was a 100-horsepower 
boiler and at the time we were carrying 
50 pounds pressure, the safety valves be- 
ing set at 75 pounds. The boiler had 
been out of use, as I had been putting 
in a furnace to try producer gas. 

The fire was burning regularly and 
steam was raised to about 60 pounds when 
I turned it into the main. The stop valve 
Was a 4-inch globe valve, outside screw 
and square thread. I gave this valve a 
turn of perhaps 44 revolution of the 
Wheel, when there appeared to be a jump 
wit! in the boiler and some of the joints 
i T° connections under the drums leaked 
for an instant. 

e drums were 24 inches in diameter 


an the large connections equaled about 
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a 7-inch pipe, the vertical columns being 
about the same size. In other cases I 
have noticed slight jumps in a boiler at 
such times. 

There is another idea in connection with 
this: In the earlier days it was the 
custom:to have a steam drum into which 
the boilers delivered the steam and from 
which the engine took it. One installa- 
tion had two tubular boilers and a steam 
drum 36 inches in diameter and 16 feet 
long. The steam pipe to the engine (4- 
inch) was possibly 35 feet long. 

Pressure was raised to 80 pounds and 
then the throttle valve was opened slightly 
to warm the engine. It was a poppet- 
valve engine and the valves could be 
opened so that the steam would blow 
right through to the atmosphere. On 
opening the throttle, the pressure went 
down to below 30 pounds and then steam 
began to blow through. The cause was 
that the air in the drum and pipe had been 
compressed and steam had not entered. 

When the valve was opened, this air 
was blown out and steam, coming in con- 
tact with the cool surfaces, was rapidly 
condensed and we had to wait until steam 
could be raised, but the ebullition in those 
boilers must have been rapid for a 
moment. 
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FIG, 2, SHOWING AUTOMATIC AIR VENT 

Since that time, for many years it was 
my practice to be always sure that a 
bleeder was open to clean out all the 
air when getting up steam, until P. H. 
Bullock explained a simple, automatic 
vent for the purpose: Put in a 34-inch 
nipple, a 34-inch swinging check, opening 
inwardly and standing vertically, and then 
an ell to keep out dirt. See Fig. 2. When 
drawing water out of a boiler, this lets in 
air and prevents a vacuum. When raising 
steam, the air will all be cleaned out, as 
the valve does not close until about two 
pounds pressure has been raised. For 
boilers larger than 300 horsepower there 
should be more than one. 

When the boiler and piping are entirely 
free from air, steam is raised much easier 
and quicker and pressure will not be re- 
duced as rapidly when the valve is opened, 
and when the valve is over 4 inches, 
there should be a bypass valve, and only 
this small valve should be used until the 
pressure is very nearly equal. 

W. E. Crane. 

Breadalbin, N. Y. 


795 


A Peculiar Motor Trouble 





A 7%-horsepower shunt. motor, which 
had been used on an elevator, had just 
been received from an _ electrical-repair 
firm to which it had been sent for thorough 
overhauling. This motor had been out 
of commission for about six months. At 
first the armature only was sent to be 
repaired and as this did not prove satis- 
factory the whole motor was sent in. The 
motor always sparked badly and the com- 
mutator was badly burned. The armature. 
on its first trip was overhauled and a 
new commutator put on. However, when 
the motor was assembled it overheated to 
such an extent that it could not be used. 
The same was true after the entire motor 
came back from the second trip. 
The people who owned this piece of ma- 
chinery were very much disgusted with 
the repair work, and their disgust did not 
decrease when the bill was received. 

The writer having several spare -hours 
one day became interested in this motor. 
It would run for five or ten minutes when 
the bearing on the opposite side from the 
commutator would be ,so hot that it 
smoked. When the armature was stand- 
ing still and the line voltage impressed 
upon the field, the armature would crowd 
against this outer bearing with such force 
that a man could not push it away. The 
same was true when the motor was run- 
ning, as all efforts to “jiggle” the arma- 
ture backward and forward were fruitless. 
This showed that something was wrong 
with the distribution of the magnetic flux, 
The poles were measured and seemed to 
line up all right, and the air gap seemed 
to be the same under each pole. 

Next the polarity of the poles was 
tested, and here is where the trouble was. 
The motor had four poles, three of them 
south poles. This caused the armature to 
be strongly attracted toward the three 
south poles, and in running the bearings 
heated badly. The south pole that was 
wrong was speedily changed to a north 
pole by reversing the connections, and the 
outer bearing was smoothed up in the 
lathe with sandpaper. After this the motor 
ran smoothly, without any overheating. 
The overheating in the motor before it 
was sent to be repaired was probably in 
the armature. If could not have been due 
to this arrangement of poles, as the motor 
had been running for three years. The 
armature was repaired, but the men who 
did it were careless in assembling the 
motor after the thorough (?) overhauling 
and were more careless in not testing the 
machine before sending it back, as this 
mistake could not have passed unnoticed. 





The “Spring” meeting of the American 
Society of Mechanical Engineers will be 
held at London, July 26 to 29, the society 
having accepted the invitation of the In- 
stitution of Mechanical Engineers to meet 
with them. 
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Seaweed and Condensers 


I noticed an editorial on “Seaweed and 
Condensers,” in the September 28 number, 
setting forth the trouble the Pacific Light 
and Power Company had to contend with 
on account of seaweed. Having experi- 
enced similar trouble for years, at Barren 
island, N. Y., I was very much interested. 
We tried all the plans named in the 
article referred to, without avail, and 
water we must have, and that continuous- 
ly, because in addition to our engines 
and boilers, we had an acid plant which 
could not do without cooling water. We 
had the suction pipe extended out in the 
bay as far as possible without interfering 
with the channel. A box was built around 
it perforated with ™%-inch holes, making 
a strainer. We had a flange joint on 
the suction pipe just above high-water 
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& Garrison pump 


There is a brass plate, % inch thick, 
perforated with '%4-inch holes, the plate 
being twice the area of the suction pipe, 
bolted with hinged bolts. This plate can 
be removed in one minute and another 
put in without stopping the pump. I have 
seen times when the strainer would choke 
up a dozen or more times in one shift, 


yet it never delayed us five minutes. 
The men in charge could tell by the pump 
action when the strainer was getting 


choked and in one minute the dirty strain- 
er was taken out and a clean one put in 
without stopping the pump. Of course I 
had a_ straightway valve between the 
strainer and pump, that could be closed 
at any time necessary. 

This strainer had been in about thrce 
years when I left the company’s employ, 


Suction Pipe 
<— leading from 
the Bay. 








Perforated Plate 
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STRAINER FOR SEAWEED 


mark so as to lift the suction pipe out, 
clean it as quickly as possible, and con- 
nect it up again. This was a heavy pipe, 
so I kept a sling always attached to a 
rigger above the dock to hook on the 
tackle to lift the pipe out with. Some- 
times the device, would work well for 
several days and at other times we had 
to lift the pipe out two or three times in 
one shift, especially after a southeasterly 
storm. On many occasions I have been 
called out in the night, when the suction 
pipe had become choked and there was 
only one man on duty attending to the 
pump: he could not do anything alone. 
Anyone can imagine how I felt getting 
out of a warm bed, on a cold night, and 
going out on the deck to disengage that 
suction pipe, clean it and put it back. 

After trying many things, such as 
blowing it out with steam, pumping back 
water from our reserve, etc. I came 
across the idea to put a strainer in the 
boiler room, and we never had any more 
trouble. The accompanying sketches show 
the details of the strainer, which we had 


It was at the E. Frank 
Coes fertilizing works on Barren island. 
WILLIAM MELLEN. 


seven years ago. 


Brooklyn, N. Y. 





Value of Professor Rateau’s Tur- 


bine Blade Experiment ~ 
Questioned 


I have read with interest the descrip- 
tion of Professor Rateau’s method for 
measuring the losses in a steam turbine, 
on pages 568 and 569 of your issue. of 
October 5. 

The tests are similar in part to those 
published in Stodola’s book on the Steam 
Turbine, in chapter 25. In both cases 
stationary blades are used whose shape 
is precisely that of the blades in actual 
turbine elements. Therefore, as those 
blades are made principally so as to take 
into account the peripheral velocity, it is 
obvious at once that they must be of 
little value when tested in stationary con- 
dition. 


IDEAS 


The first thing to have done would have 
been to determine, by actual measurement, 
the velocity of the jet and the energy 
delivered by each jet, then to determine 
how many turbine blades were affected 
by the jet, and find out the residual energy 
of the steam leaving the buckets. The 
work possible would be proportional to 
the difference between the energy delivered 
to the buckets and that released from the 
buckets. The quality of the steam should 
be ascertained at the delivery end of the 
nozzle, and at the delivery end of the 
bucket. The pressure registered by the 
scale would be the measure of the work 
actually done by the buckets, and the 
ratio between the work done and _ the 
work possible would be the efficiency of 
the buckets. 

The series of experiments is 
far from being conclusive. In the first 
place, it does not apply to anything done 
in usual practice. A series of blades is 
fixed close to the delivery end of the noz- 
zles; the steam coming from the nozzles 
passes through this series of blades and 
impinges upon another series of blades, 
the impact on which is measured. The 
fixed blading is, according to the author, 
of the same shape as the movable blading. 
That obviously does not correspond to 
practice. What should have been done, 
even with the movable blades kept of the 
same shape, was to introduce between 
the nozzles and the fixed blading another 
movable set of vanes, the impact on which 
would have been recorded separately. In 
other words, there would have been then 
a set of delivering a certain 
amount of energy into a set of movable 
blades, the steam issuing from these pass- 
ing through a set of fixed vanes, which 
would direct it against a second set of 
movable blades whose impact would also 
be recorded. Before conclusions could be 
drawn from such an experiment it would 
be necessary, as suggested for the first 
case, to measure the energy of the jet 
leaving the nozzle, then the energy of the 
steam leaving the movable blade, also 
the energy of the steam leaving the sta 
tionary blade, and finally the energy of 
the steam leaving the second set of mov- 
able blades. Only in this way would it be 
possible to approach actual conditions ob- 
taining in practice. The stationary blade 
should have been of the exact form, that 
is, nozzled shape, used in regular tur- 


second 


nozzles 


Where so much was actually at 
stake it seems strange that ordinary pr 


bines. 
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cautions were not taken to obtain logical 
results. 

From my point of view these experi- 
ments appear to be useless and somewhat 
childish. They are, however, quite a reve- 
lation, indicating the state of the art in 
turbine design. It is interesting to note 
the various shapes of the turbine blades 
tried, and it is quite obvious that the 
eminent author is far from positive as 
to the action of the jet of steam on the 
bucket, that is, whether this action is 
that of a jet, pure and simple, acting on 
the curved surfaces, or that of a stream 
transferring energy while traversing an 
interbucket passage proportioned to prop- 
erly receive this energy. 

It is difficult to see how such experi- 
ments, except by chance, can furnish 
proper coefficients to be used in estimating 
the efficiency of a given turbine, since the 
energy lost by impact and friction in the 
blading is for the greater part trans- 
formed into heat, which is given up again 
to the steam as it proceeds from stage to 
stage, thereby raising its quality, and in a 
degree superheating it. The problem is of 
such complexity that it is wise not to 
draw definite conclusions from such a set 
of evidently imperfect experiments. 

E. G. ARTHUR. 

New York City, N. Y. 





Designing a Vacuum Tank 


I notice that Prof. W. Kent feels some- 
what inquisitive as to how the vacuum 
tank described in my article in the August 
31 issue was finally made for he says: 
“,..so that the reader wonders if the tank 
was ever built and if so, how thick it 
was made,” in his letter on page 497 of 
the September 21 issue. 

I should mention that I left the article 
with the “end hanging in the air” pur- 
posely with the hope of bringing out sug- 
gestions as to how this tank should have 
been designed and, in fact, the article as 
| wrote it finished by asking for sug- 
gestions from others as to what they 
would have done had they been in the 
engineer's place, but the editors must have 
dragged their blue pencil through it, for 
it did not appear in print and therefore 
did not quite accomplish what I antici- 
pated. 

| am pleased to be able to give Prof. 
W. Kent the sequel to this story. The 
tank in question was considered somewhat 
larger than necessary and was reduced to 
96 inches by 16 feet long. The shell was 
made of 5/16-inch boiler plate and 34-inch 
Plate for the back end which was dished 
or lulged about 16 inches. The front end 
contained a large, heavy, cast-iron door 
an! frame. The shell was reinforced by 
avele-iron bands running round it at 
ejual intervals, the angle iron being 
384x838 inch with 4-inch leg radially. 
‘The highest vacuum obtained in this tank 
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to my knowledge was between 26 and 27 
inches. 

If Prof. W. Kent will kindly state what 
practical formula or method is used for 
designing such tanks, I feel sure that 
many readers, including myself, will feel 
very grateful to him. . 

GeorcGe P. PEARCE. 

Exeter, N. H. 





More About Experts 


I note with interest the discussion of 
the meaning of the term “expert.” I 
have not gone to the trouble, as some 
have done, to look it up in the dictionary, 
but I believe that I know pretty clearly 
what the word means. If it has any 
meaning at all it can have but one, as we 
understand it, and that is a man—or 
woman, either, for that 
thoroughly understands a trade or pro- 
fession, both theoretically and practically. 


matter—who 


I know the disgusting memories that 
cling to many of us in association with 
that word, but that should not cause us 
to forget what is due those who really 
are experts, and who have striven honor- 
ably to become such. They richly deserve 
all the reward they are likely to get. 

For the sake of the real experts, it is 
a pity that there cannot, apparently, be 
devised some method whereby the general 
public could be enabled to distinguish be- 
tween the real and the counterfeit, the 
genuine and the fake. The reason why 
the fake expert thrives is that many em- 
ployers who know nothing about the me- 
chanical departments of their business 
seem to assume that a good pair of lungs 
indicate wisdom, and the fellow who can 
tell the longest-winded yarn and talk the 
loudest through his hat is the best man. 

In this connection, the engineer comes 
in for some of the blame, for he is nursing 
the very parasite that he complains of. 
He is doing this by failing to keep in 
touch with his work, and also his em- 
ployer. As I have said, many men who 
own machinery know little or nothing 
about mechanics, but this does not imply 
that they cannot be made to understand 
enough to enable them to codperate with 
their engineers, if the engineers will get 
right down to brass tacks and make the 
effort to impart the requisite knowledge. 
The counterfeit experts do but little harm 
to the real engineer, for where he is the 
counterfeit is not required, and seldom 
gets in. The fake expert thrives where 
the engineer is asleep, and his existence 
is made possible and profitable because 
of the existence of a vast number of fake 
engineers. Hence, when you see the fake 
expert in evidence, you can bet dollars 
to doughnuts that with the employer it 
has been a case of choosing between the 
devil and his half brother. 

There is a legitimate field for both the 
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engineéers who make a business of op- 
erating plants and those who make it 
their business to install them. There are 
many whom I could call expert operating 
engineers who can get first-class results 
in operating electrical machinery, who 
would make a bungling job of it were they 
to undertake to wind a field coil for the 
simplest machine. Again, there is too 
much for one man to master fully in the 
felds of steam, electrical, refrigerating 
and hydraulic engineering, and in the 
thousand and one applications of the 
science. Therefore it may happen that 
in the design and installation of one plant 
a great number of experts will be ‘co- 
operating and consulting together and 
combining their knowledge for the pur- 
pose of making the installation as a whole 
more perfect than any one of them alone 
could make it. In this the expert operat- 
ing engineer might well have a_ place, 
for his experience in operating will en- 
able him to see things that conduce to 
convenience that the others might not. 
Therefore, they all have their places, and 
if they are competent and fill the places 
they occupy in a creditable manner they 
should all alike be respected, and not 
abused. 

[ call to mind an experience when going 
to take charge of a plant where there 
was a gas engine of medium size that 
had been giving a good deal of trouble. 
The former engineer was still there when 
T arrived. There was also an expert (?) 
who advised that distilled water be run 
onto the main bearing of the engine, in- 
stead of oil, in order to make it run 
cool. There was an ice-making plant in 
connection, and this was easy, but it 
would of course reduce the output of 
the ice plant, as the distilled water was 
to be taken from the storage tank. I 
was standing in the crowd, and the expert 
advised this, and the manager, twenty- 
six years old, ordered the engineer to 
have the pipes connected up. The engi 
neer and two helpers spent nearly a day 
in carrying out this order, and the show 
went on. In about two minutes the bab 
bitt began to cut and throw up a metallic 
“frost.” The expert yelled for oil, and 
so the Standard Oil Company, unknown 
to itself had its life preserved on that 
day. 

I told the manager when the expert 
gave that advice that I had a seven-year 
old boy at home whom I would thrash 
for making a suggestion of that kind. 
Now I know that such experiences as 
this must disgust men of sense, but let 
us stop and ask ourselves if it is fair to 
judge other men who are what they 
claim to be by this fake. Would a good 
engineer want to be ranged alongside of 
the fake or botch in his own line of 
work? The fact is, this man was not an 
expert. He could not have been even a 
man of good, common horse sense. IT have 
not a word to say in defense of such. I 
despise them heartily, but I do want to 
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see engineers large-minded enough to al- 
low those who are really experts the 
credit that belongs to them. Design and 
installation require experience along dif- 
ferent lines than is required for opera- 
tion, but experience along all of them is 
required to make an economical, con- 
venient and satisfactory plant. All can 
work together in harmony, and if each 
does his part as he should there will be 
enough credit for each without robbing 
the others. 

WiLtiAM WESTERFIELD. 
Lincoln, Neb. 





Who Can Explain the Diagrams ? 


I had a similar trouble to Mr. Browne's, 
but found out that it was due to the 
threeway indicator cock not being near 
enough to the center of the length of the 
cylinder. It was over twice as far from 
the head end as from the crank end. 
After I changed it and placed it nearer 
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the center, I obtained better diagrams, 
but it is not in the exact center yet on ac- 
count of an obstruction at the side of the 
cylinder. Fig. 1 shows the diagrams he- 
fore making the change and Fig. 2 those 
taken after the change. 
GEORGE DREYER. 
Gibsonburg, O. 





Burning Partially Consumed Coal 





Some time ago there was published a 
statement that the janitors of certain 
schools had been ordered to sprinkle the 
partially consumed coal from the school 
furnaces with a solution of salt and oxalic 
acid, and the writer of the article referred 
to questioned the utility of what he 
termed “holy water.” Perhaps the fol- 
lowing will solve the problem: 

Partly burned coals generally have an 
outer coating of ash surrounding the good 
portion and preventing its combustion, as 
anyone can see by breaking up what seems 
to be only a lump of ash. This may not 
hold good in furnaces heating high-pres- 
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sure steam boilers, but in domestic heat- 
ing arrangements, where the temperature 
is comparatively low, it does occur largely. 
Now oxalic acid (crystallized) and salt 
both decrepitate strongly, that is to say, 
each little particle bursts into a number 
of smaller particles when heated. A so- 
lution of these two substances would 
penetrate the porous coating of ash, but 
would be unable to go any farther, as 
the more compact coal will not take in 
moisture so readily, and on evaporation 
the solids would be deposited. When the 
ashes are heated, the multitude of tiny 
explosions caused by the decrepitation of 
the solid salt and acid would tend to 
throw off the clinker and allow the un- 
burnt portion to come in direct contact 
with the hot gases of the fire and so 
burn and be utilized. So the “holy water,” 
like many other things apparently equally 
mysterious, has its usefulness after all. 
A. ALLISON. 
Brooklyn, N. Y. 





Some Erroneous Ideas 





In the September 14 issue, H. C. Hartley 
makes some bad mistakes trying to cor- 
rect “Some Erroneous !deas.” He speaks 
of unbalanced pressure on the back of 
an engine valve and says that it would 
not exist if there were no ports to the 
cylinder. He tries to upset correct theory 
with poor experiments. It is true that 
if the steam gains access to the under 
side of the valve there will be little un- 
balanced pressure. When a partial vac- 
uum is created under a glass bell our 
friend will find that there is an unbal- 
anced pressure on that bell and that it 
requires some force to move it and if 
steam under pressure has access to one 
of the engine valve and not the 
other there will also be an unbalanced 
pressure. Of course, when.the pressure 
of the steam is allowed to equalize on 
both sides of the valve the unbalanced 
pressure disappears. 

As to the tension in the bolts of a cyl- 
inder head the facts are as_ follows: 
When the nut on a bolt is tightened so as 
to give the bolt an elongation of 0.001 
inch the metal under the nut is com- 
pressed about 0.0002 inch. This metal 
under compression acts as a spring and 
reacts against the tension in the bolt. 
Now, to go back to Mr. Hartley’s spring 
demonstration. Take a long spring and 
stretch it out: Put between the ends of 
this spring a slim piece of hickory of 
such size that the tension in the spring 
will cause it to bow. Now, any addi- 
tional pull on the end of the spring will 
put additional stress in the spring which 
is exactly what happens to the bolts of 
the cylinder head when steam under pres- 
sure is admitted to the cylinder. 

A. T. HutcuHins. 

West La Fayette, Ind. 
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Kerosene in Boilers 





Noticing the fact that the question §j 
using kerosene oil as a steam-boiler s: 
remover, or preventive, is undergoing «; 
periodical revival, suggested to my m 4 
the possibility that perhaps some of y 
readers might be interested in hearing 
a sad experience along this line that «ll 
to my lot many years ago. 

Along in the early go’s I happened to be 
in charge of a plant for which steam was 
supplied by a battery of five 56-inch 
16-foot horizontal tubular boilers. ‘jhe 
load upon this plant had been graduaily 
increased until it became necessary to 
make use of all five of the boilers during 
the evening peak load. This condition of 
affairs, of course, introduced some difficul- 
ties in the matter of cleaning boilers, and 
it was our custom to let down a boiler 
every other day—after the peak load 
dropped off—cool it down hurriedly and 
get it cleaned in time for the peak load 
next evening, in this way each boiler being 
operated 10 days between cleanings. 

These boilers were fed with Missouri 
water through a closed type of 
heater, and had been operated a year or 
more before any kind of scale preventive 
had been used in them. During the sec- 
ond and third year’s service boiler com- 
pound of a local brand, favored principally 
because of the fact that its manufacturer 
was in close touch with the city boiler 
inspector, was used on them. 

About the end of the third year’s ser- 
vice it was evident that the tubes were be- 
coming coated with a thin scale, in spite 
of the use of the compound. It was then 
that I decided to try the efficiency of kero- 
sene oil. We began by applying a gallon 
to cach boiler, putting it in through the 
manhole before filling the boiler. 

In about five or six days after applying 
the oil to the first boiler the fireman came 
into the engine room and reported this 
boiler leaking. Examination showed a 
bag, close up against the front wall, the 
plate being down about 2 inches over an 
area about the size of a hat. There was 
a slight crack in the center from which 
water was dripping. 

When we attempted to knock in the 
manhole plate, after letting the boiler 
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river 


down, we found it necessary to make use 


of a heavy plank, and we found about two 
bushels of fine scale piled up against the 
front head, just behind the plate. 

Of course, that boiler had to be patched, 
and we were very anxious. about the other 
boilers, fearing that they might be dam- 
aged before we could let them down for 
cleaning. The plant just had to be run 
and, hurry as rapidly as we could we 
found three more of the boilers slightly 
bagged before we could get around to 
them. The other three did not have to 
be patched, however, as they were only 
slightly down and were easily driven back. 
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|) every one of the five boilers we found 
} tween one and two bushels of fine scale 
piled up near the front head. 

Now, as a matter of fact, there was no 
heavy scale in these boilers, but only a 
well distributed coating of thin scale. The 
boilers had been inspected but a short time 
before the trouble by both the city inspec- 
tor and the insurance inspector and no 
complaint had been made in regard to 
scale. 

My advice to those contemplating the 
use of kerosene oil for the first time, as 
a scale remover, is to proceed with great 
caution. I can assure them that the kero- 
sene will be quite likely to take off some 
scale, and to do it quite rapidly. 

The above took place many years ago. 
Since that time I have frequently had oc- 
casion to make use of kerosene oil as a 
scale remover. I say “remover” ad- 
visedly, for it seems to me the action of 
the oil is intermittent—thin coatings of 
scale alternately forming and then break- 
ing loose from the plate. On this account 
I question the advisability of making use 
of the oil in boilers—scale is always likely 
to come off in large quantities, intermit- 
tently. 


Kansas City, Mo. J, M. Kent. 





A Peculiar Power Plant Accident 





In the October 5 issue O. J. Lynge says: 
“Il should like to be told how the water 
got into the cylinder” which was the 
cause of the accident he relates. 

I do not pretend to say positively how 
it happened, but from his statement, I 
will give my opinion as to how it could 
and very likely did occur. 

At the time of the accident the en- 
gine was running at 100 revolutions per 
minute and taking steam at 100 pounds 
pressure. An engineer having experience 
with automatic-cutoff engines knows that 
at times when running light there is very 
little, if any, steam pressure on the pis- 
ton, and especially on the low-pressure 
piston of a compound engine. From Mr. 
Lynge’s statement this engine exhausted 
through a pipe from the steam cylinder 
to the condenser or receiver as it is 
called; the pipe turns four right angles, 
and has a vertical lift of about 15 feet 
and a horizontal distance of 30 feet 6 
inches. Right here is where I think a 
mistake was made in not having a trap 
of some kind to keep the condensed water 
out of this pipe. The receiver pressure, 
as stated, was 5 pounds, which means a 
temperature of 162 degrees, which is too 
hot for any pump to lift 1 foot, much less 
16 feet. The hot water that got into the 
condenser was carried up by the exhaust 
Stcam and in my opinion, the water that 
was in the exhaust pipe when the 

tor driving the circulating pump 

“S cut out, rushed back into the low- 

ssure steam cylinder and did _ the 

nage; the engine was making 100 
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revolutions per minute and running light, 
so that on cutting out the circulating 
water the condenser was certain to get 
warmer; the steam cylinder offered the 
least resistance, as it was acting as a 
pump. The most peculiar thing I see in 
it is that it did not occur before. 
WILLIAM MELLEN. 
Brooklyn, N. Y. 





Heat Transfer and Future Boiler 
Practice 


In September 21 issue, Arthur H. 
Allen has worked out an ingenious type 
of boiler to comply with a totally mis- 
taken theory of heat transmission. As 
Mr. Allen himself says: “the whole thing, 
indeed, depends entirely upon the validity 
of the views expressed by the various 
authorities mentioned in this article,” 
such views being mainly based on an al- 
leged “law” that heat transmission is 
nearly proportional to the speed of flow 
of gases, and not to the temperature dif- 
ference between gases and water in the 
boiler. 

As any boiler user can verify, there is 
no such “law;” the fact is the contrary, 
that, under equal conditions of tempera- 
ture, every increase in speed of gas flow 
slightly reduces the efficiency of heat 
transfer. The theory that a scrubbing ac- 
tion of gases promotes heat transfer is 
equally unfounded, and so is the theory 
that the temperature in any part of a 
boiler can be other than the temperature 
corresponding to the steam pressure. 

The Journal of the Junior Institution 
of Engineers, London, for February, 1999, 
reports Dr. Nicolson’s lecture on_ this 
theory of heat transmission, and also the 
criticism which immediately followed the 
lecture showing that the theory could not 
be made to fit the facts; and to this 
criticism, and to similar criticisms by such 
leading journals as The Engineer and En- 
ginecring, no effective reply has been 
made. 

Apart from heat losses in ashes, in 
leakage and radiation, the efficiency of 
any boiler is simply the ratio of final to 
initial gas temperature. There is a very 
great difference in boiler efficiency as the 
initial temperature is reduced by ineffi- 
cient combustion; on the other hand, the 
loss of efficiency due to increasing the 
volume and velocity of gases by burning 
more coal, is small, but quite certain if 
the initial gas temperature is kept con- 
stant. 

With most firing methods, the mixture 
of air and combustible gases is better, 
and the furnace temperature therefore is 
higher, with a strong draft than with a 
low draft; and the improved boiler effi- 
ciency often attained at forcing duty, 
though undoubtedly due to the higher 
initial temperature, has been wrongly as- 
cribed to increased velocity of gases. 
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With clean boilers of any type, it is 
impossible to heat the tubes or plates ap- 
preciably above the temperature of steam 
in the boilers, no matter how much the 
boiler is forced. It is therefore easy to 
increase boiler capacity, either by using 
larger furnaces or by forcing the rate of 
combustion; but providing the firing effi- 
ciency is kept uniform, forced duty in- 
evitably means some drop in boiler effi- 
ciency. 

Standard-type boilers, both cylindrical 
and water-tube types, are simple and ac- 
cessible, and nothing can be gained by 
complicating boiler design. The simplest 
of all boilers, viz., the well known Lan- 
cashire boiler, with large unobstructed 
flues, involving low-velocity flow of gases, 
cools the gases down to as low a point as 


-any other type of boiler, with similar fur- 


nace temperature, and is a standing re- 
futation of the high-velocity theory. 

Many boilers are capable of improve- 
ment in capacity, as their furnaces are 
unduly small for burning anything but 
the best grades of coal. But it is totally 
undesirable to get from Io to 100 times 
the evaporation per square foot of heat- 
ing surface, even if it could be done 
without loss of efficiency; as this would 
mean one-tenth to one-hundredth of the 
existing reserve of steam and water; and 
few boilers will give dry steam even when 
forced to twice their normal rating. 

There is, therefore, no scope for im- 
proving boiler efficiency by complicating 
boiler design; but on the other hand, 
most firing methods are highly inefficient, 
and the remedy is to adopt a system cor- 
rectly controlling both fuel feed and draft, 
and giving the best possible mixture of air 
and gases so as to maintain maximum 
furnace temperature. This is achieved, 
consistently with simplicity and durability, 
by grateless underfeed stokers, which 
complete combustion within the burning 
fuel itself, thus leaving no margin for 
improvement in efficiency. 

EritH’s ENGINEERING Company, Ltp. 

London, England. 


Adjusting Bundy Steam Trap 





I have been looking for more or less 
criticism regarding the letter, published 
on page 494 of the issue of September 
21 under the above caption, but having 
seen none, IT would like a little informa- 
tion as to just how Mr. Engle made a 
tank steam trap operate as a vacuum 
trap, and also where he obtained the 
trap, which is a design that has never 
been built to my knowledge. For in- 
stance, in his illustration the main body 
represents a separating tank trap, while 
the valve represents that belonging to the 
return trap. 

In the third paragraph where the ad- 
justment is dealt with, how does Mr. 
Engle do it with the combination he has 
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shown? How long has it been since a 
Bundy trap has been operated by steam 
pressure? I always had an idea that the 
weight of water operated the body of the 
trap without regard to the steam pressure 
in the trap or on the line. 

In the sixth paragraph is something 
about adjusting the valve disk, but how 
can it be done with a vacuum-trap valve 
on a separating trap body and, how does 
he get the combination trap and valve to 
work? 

I am sure that a detailed account, ac- 
companied by sketches showing the 
original valve and trap, together with 
other sketches shcwing the changes as 
made would be of interest to a lot of us 
fellows who are anxious to know more 
about his method of procedure and the re- 
sults obtained by changes made as de- 
scribed in his letter. 


W. J. Ritter. 
Passaic, N. J. 





Mr. Schmitt’s Parallel Operation 
Trouble 


In your issue of October 12, Arthur P. 
Schmitt has an article on small and large 
dynamos in parallel. A wiring diagram 
showing the connections would have 
served to clear up the matter. Still, there 
are things which may occur that require 
no diagram. He states: “When the small 
unit is running and we cut in the large 
machine, the amperes will drop to zero on 
the small one.” Doubtless, before cutting 
in the large machine its voltage was 
brought up to the voltage of the small 
machine under load. If the compounding 
on the large machine is such that on tak- 
ing load it raises in voltage, it will natur- 
ally take all of the load from the smaller 
machine. If the machine is slightly com- 
pounded so that there is no material rise 
in voltage, the machines should run to- 
gether. This may be the cause of the 
trouble. 

Possibly also the equalizer connections 
between the machines are so small as not 
to serve their purpose. For proper par- 
allel operation, the degree of compounding 
on the two machines should be the same 
and the equalizer connections should be 
of very low resistance. The compound- 
ing depends not only on the series wind- 
ings of the machines, but to a considerable 
extent on constancy of speed by the en- 
gines through all variations in load; if the 
speed does not remain nearly constant, 
every variation should be the same under 
the same conditions of load. If these fac- 
tors are looked out for, there should be 
no trouble in the operation of thesé two 
machines in parallel: 


Boston, Mass. Henry D. Jackson. 
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How Shift Changes Waste Money 


J. M. Whitham, on page 498, has drawn 
a vivid picture of boiler room conditions 
and shown in detail how a considerable 
waste may, and no doubt does, occur in 
many plants. Then he proceeds to give 
a very simple remedy which would sound 
legical to many managers. 

Now let us look at this problem from 
another standpoint. Mr. Whitham admits 
the men are tired from their long hours 
of work, as indeed they may well be. After 
a man has put in twelve hours in a dark, 
hot boiler room at the hardest kind of 
labor he would hardly be human if he 
were not in a hurry to get out when his 
time was up. Many men are expected to 
be on duty every day in the year; so 
imagine a man.working under these con- 
ditions for a few straight months and 
then ask yourself what reason he has to 
take any special interest in his work. 

When we make the boiler room as light, 
airy and comfortable as possible, then give 
the men reasonable hours and good pay, 
we have taken the first step toward real 
economy in the boiler room. Under poor 
conditions not only the waste mentioned 
may occur, but the firemen will be more 
or less careless in general and get along as 
at the expense of the 
plant. Fifty cents a day might mean the 
difference between desolation and 
fert in the home of many a fireman and, 
when we consider how little coal fifty cents 
piys fer, it would certainly: seem worth 
while to give the firemen a job that they 
will value and take an interest in. 

Leon Rounpy. 

Concord Junction, Mass. 


easily as possible 


com- 





Cylinder Lubrication 


When I read of a marine engineer not 
using cylinder oil in his engines, I wonder 
if it can be possible, without serious 
results to the walls of the cylinder and 
piston packing. Metal packing would be- 
come so dry it would burn out, would it 
not? 

I have my doubts as to the success of 
such a venture when it comes to the four- 
valve St. Louis Corliss, Nordberg, Hamil- 
ton and other such types of engine. We 
have a feeling here in the Bryant paper 
mill that we could not get along without 
cylinder oil. 

There are a few things to keep in mind 
when buying cylinder oil for the engine 
room, such as the type of engine, the 
steam pressure, speed, heavy or light 
duty, and boiler compound. 

I have seen the time when I felt sure 
the stuff that was being used for boiler 
compound was knocking the life out of 
the oil before it got through the throttle 
valve. It seemed as if we had to use 
double the amount of oil, not to mention 
the bad words the steamfitter used when 
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working overtime to stop the leaks in pipe 
joints. 

I have under my charge five St. Loui 
Corliss engines, the heavy-duty kind. On¢ 
is a 22 and 44 by 48 cross-compound, 8- 
revolutions per minute; one a 14 and 2! 
by 42 85 revolution 
per minute; one a 12x36 single engin 
&5 revolutions per minute, and two 14x37 
variable-speed engines running at fron 
35 to 130 revolutions per minute. Th 
steam pressure on the gage in the engin 
room is from 135 to 140 pounds. 

About three years ago, we were trying 
several kinds of cylinder oil to find out 
which would give the best results in oui 
cylinders. The kind which proved to be 
the most satisfactory for our use is th« 
“650 dark-valve cylinder oil” from the 
Union Oil Company, Cleveland, O. 

When giving the different kinds of oil 
a trial, the same care was given alike to 
all, but with the “650” a barrel of 52 
gallons lasted 55 days of twenty-four 
hours each, used in seven cylinders. In 
the 22-inch high-pressure side we used 
one drop of oil to every 20 revolutions; 
in the low-pressure side one drop to 35 
revolutions. In the single 
used one drop to 30 revolutions. 
lubricators are sight-feed. This 
that we were not using quite one gallon 
in seven cylinders per day of twenty-four 
hours. The large compound engine is 
running under a heavy load, and at times 
is overloaded. 

We have since increased the oil feed in 
the high-pressure side to one drop to 
every 12 revolutions, to be on the safe 
side when doing all it can. We use on 
the average, the year round, a barrel of 
52 gallons every forty-eight or fifty days, 
making a little over one gallon every 
twenty-four hours of work days. 

When we open a cylinder, we find it 
free from all gummy substances; the 
cylinder walls have that color which 
shows us that the oil is doing good work. 

A. I. Hatcut. 


cross-compound, 


engine we 
All 


shows 


Kalamazoo, Mich. 


I am in charge of two 150-horsepower 
single-acting twin gas engines, running at 
180 revolutions per minute, 10 hours per 
day. The cylinders are 21x20. We use 
% pint of oil on each engine per day, 
that is, 1 pint for the four cylinders. I 
have another engine, of 250 horsepower, 
running at 150 revolutions per minute. 
The cylinders are 19x25. This is a single- 
acting tandem two-cylinder engine and we 
use 2 quarts of oil per day of Io hours. 
We use high-viscosity gas-engine oil cost- 
ing 30 cents per gallon. We get this oil 
from the Erie Oil Company, Erie, Penn. 

C. S. BuSHLEY. 


De Young, Penn. 


My engine is a toxts center-crank, run- 
ning at 170 revolutions per minute. The 
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‘ator diagrams show 49% horsepower. 
se one pint of oil each 12 hours. 

WitiiAm C. Bryant. 
srooklyn, N.-Y. 


On my No. 1 engine, a horizontal cross- 
compound, 24 and 48 by 48, running at 
-, revolutions per minute, 66 hours per 
week, I use on the high-pressure cylinder 
3'. gallons of William P. Miller’s No. 
-25 cylinder compound, and on the low- 
pressure cylinder 5 gallons of Standard 
Oil Company’s heavy Capitol oil. 

On No. 2 engine, same type, 26 and 52 
by 48, running at 81 revolutions per min- 
ute, 60 hours per week, I, use the same 
oil and practically the same amount. 

The cylinders are in excellent condi- 
tion, without a scratch of any kind. 

On a 10x12 McEwen engine, running at 
300 revolutions per minute, 50 hours per 
week, I use I quart of William P. Miller’s 
cylinder compound. On a Westinghouse 
automatic compound engine, 11 and 19 by 
11, 300 revolutions per minute, 60 hours 
per week, I use 5 pints per week of Wil- 
liam P. Miller’s No. 725 cylinder com- 
pound. 

E. J. THORNTON. 

Bemis, Tenn. 





On an Atlas automatic simple engine, 
13x18, running at 190 revolutions per 
minute, 125 pounds pressure (gage), we 
use One pint of “600 W” vacuum cylinder 
oil every 15 hours. 

On an Ingersoll-Rand straight-line air 
compressor, 18x18, compound air end, 
125 pounds gage pressure (steam), one 
pint of “600 W” oil is used every 12 
hours. 


F. W. 


Z 


OwsSLEY. 
Webb City, Mo. 





On our engine, a 22x23-inch, running at 
106 revolutions per minute, we use 7 
drops per minute of dark “Eureka” cyl- 
inder oil. 

D. BaILey. 

Olive Hill, Ky. 





On a Nordberg Corliss, 16x36, running 
at go revolutions per minute, I use a little 
less than a quart of “Valvolene” oil 
every 10 hours. The engine has been 
running 19 years and is in good condition. 

R. ‘TOWNSEND. 

Little Falls, Wash. 


| use three pints of “Matchless” cyl- 
inder oil, or two pints of “600 W,” on a 
14x36 Corliss engine running at 86 rev- 
olutions, or 516 feet of piston speed, per 
minute, 
C. D. Cook. 
\ttica, Kan. 


On our 12x36 Corliss, running at 90 
revolutions per minute, we use two pints 
of cylinder oil on a 24-hour run. On 

is and 8 by 16 tandem-compound 
rwalk air compressor, running at about 
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100 revolutions per minute, we use two 
pints on a 16-hour run. 

WILLIAM 
Ariz. 


BEATON. 
Gold Roads, 
My two engines are 225 

running at 


horsepower, 
per minute 
on alternate shifts of twenty-four hours 
each. We use one-half gallon of “600 W” 
cylinder oil, made by the Vacuum Oil 
Company, on each engine on a 24-hour run, 


225 revolutions 


That is, each engine requires one-half gal- 
lon of cylinder oil in twenty-four hours. 
H. B. Ancock. 
Newnan, Ga. 


I remember when the best we could 
do was to use tallow. Of course, we did 
not have high-speed engines and_ it 
answered the purpose very well, but with 
the first-class oils in use today I do not 
see why cylinder lubrication should be 
a problem. I am using an oil that costs 
go cents per gallon in New York. I have 
one heavy-duty Corliss engine, 18x36, 100 
revolutions per minute, that requires only 
one pint of oil for a 1o-hour run, and 
the valves and cylinder have surfaces as 
smooth as it is possible to obtain. The 
trouble some engineers have with valves 
sticking and failing to lift is the result of 
using some cheap oil that is sold them, 
and some buyers think that it is economy. 
The sooner engineers find that they can- 
not get a first-class cylinder oil cheap, the 
sooner their troubles will be over. My 
advice is to get the best and stick to it. 

J. A. Eppry. 

Thomasville, Ga. 


I am using “Buckeye” cylinder oil cost- 
ing us about 28 cents per gallon. It is 
dark green in color, of 625-degree fire 
test and is compounded. The engines are 
Atlas single-valve automatics, one a 22%4x 
30, running at 105 revolutions per min- 
ute, the other a 12x18, running at 180 
revolutions per minute. The steam pres- 
sure is 110 pounds. I use 1% pints on 
the large engine per 1o hours and the 
cylinder seems to have plenty of oil, but 
I use about 3 quarts on the small engine, 
as the steam has to travel about 300 feet 
to this engine and is very wet, and if I 
cut down on the oil much the governor 
works hard. I pump in a little graphite 
about once every twelve hours, and _ it 
helps to keep the valves in good shape. 

L. A. Cote. 

Blacklick, O. 


I regret that I cannot give all the in- 
formation asked for, for the reason that 
I have never received any cylinder oil 
from my supplyman since I have been 
in this plant, and do not even know. the 
name of the oil. My engine and boiler 


were installed twenty-five years ago. It 
is an 8x12 horizontal slide-valve engine, 
with the valve on the side of the cylinder, 
making under load about 110 strokes, to 
120 strokes no load, boiler pressure not 
to exceed 50 pounds. I 


use a_ I-pint 


Sor 


lubricator of oil in two weeks. The en- 
gine is run eight hours per day, except 
Sundays and holidays. The lubricator is 
a Detroit single sight-feed. 

I have had the valve-chest cover 
cylinder head removed several times 


and 
and 
have found no signs of cutting. 
Perhaps the following may be interest- 
ing: The boiler is 42 inches in diameter 
and 8 feet long, and contains 44 three- 
inch tubes set in brickwork in the usual 
manner, except that after the gases of 
combustion pass through the tubes they 


pass over the top of the shell to the 
stack. I used from July 1, 1908, to July 
1, 1909, 128 long tons of Cumberland 


run-of-mine coal. 
The engine furnishes power for running 
presses, stamping and stitching machines, 


_ete., in a printing and bookbinding estab- 


lishment employing about forty hands. 
S. F. Lemon. 
Washington, D. C. 


I am running a 20-ton Frick ice ma- 
chine, with a 13%x15-inch Corliss engine; 
speed, 75 minute. We 
use the condensed water for ice-making, 
so have to keep 


revolutions per 


the consumption of oil 


down as much as possible. We use 
“Valvoline,” the “pure mineral” grade, 
costing 85 cents per gallon. I use one 


drop every 45 seconds, or a pint in about 
15 hours. My cylinder and valves are in 
good condition, and this quantity does 
very well, although if we did not save the 
steam would better results 
“compounded” oil fed a little 
more liberally. 


we expect 


from a 


ALBERT J. WICKES. 
San Luis Obispo, Cal. 


The engines at the 
& Co., of Urbana, used 
quantities of oil for the 
September 20, 1909: five barrels of 
“Matchless” cylinder oil, 15 barrels of 
“Solar Red,” 1 barrel of “Polar Ice Ma- 
chine” and 25 pounds of “Artic” cup 
grease. The engines are a 14x20 Corliss 
running at 8§ revolutions per minute, be- 
ing the steam end of a standard 4o-ton 
refrigeration York machine, a 6x1o Atlas 
slide-valve running at 200 revolutions per 
minute, and a York slide-valve, 6x8 
running at 250 revolutions per minute. 

Gerorce G. BENNETT. 


plant of Smith 
the following 
year ending 


Urbana, IIl. 


I am running a 16x36-inch Corliss and 
a 10xt2-inch slide valve. We carry steam 
pressure, 100 pounds. I Premium 
valve oil made by Underhay Oil Com- 
pany, Boston, Mass. 

On the Corliss I use 1 quart for a run 
of 11 hours, on the other 1 quart for a 
run of 22 hours; this engine is hard 
pushed all the time, running 250 revolu- 
tions per minute. 

I have used this oil for several years 
with good results. 


use 


M. W. Carter. 


Richford, Vt. 
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POWER AND THE ENGINEER. 
Two Notable Boiler Explosions 





We chronicle in this issue two re- 
markable failures of steam boilers. The 
first to occur was that of a Manning 
vertical tubular boiler, the first one of 
the type, since its introduction by Charles 
H. Manning twenty-seven years ago, to 
explode. Captain Manning never took out 
any patent upon the design, and it has 
been built in considerable numbers by 
various boiler makers for use all through 
the East, but the one te fail was a com- 
paratively new one built but two years 
ago under Captain Manning’s own super- 
vision in the shops of the Amoskeag 
Manufacturing Company and used in the 
operation of that plant of which he is 
general superintendent. 

Was the failure due to deficiency in 
the design, workmanship or operation? 

The distinguishing feature of the Man- 
ning boiler is an offset in the shell just 
above the crown sheet, giving greater 
diameter to the water-leg portion and a 
larger furnace, but with the main intent 
of introducing elasticity into the shell so 
that it can accommodate itself in length 
to the changing length of the tubes 
should their expansion be different from 
that of the shell. That there is a move- 
ment in the double-flanged ring or O. G. 
which forms this offset has been demon- 
strated by actual measurement, as well as 
by the fact that flanges, inadequate for 
the conditions of their operation, have 
cracked along the lines about which such 
movement was localized. There are those 
who maintain that such change of shape 
is due, not to unequal heating but to 
pressure; that since the tubes and the 
shell are -in contact with water of the 
same temperature for most of their 
length, and the gases in the top part of 
the tubes are comparatively cool, there 
can be no great difference in their tem- 
perature and expansion, and that if there 
were the tubes would simply bow or 
buckle under compression enough to take 
it up. It has been shown that the change 
in length and the movement in theO G 
takes place when the boiler is subjected 
to hydraulic pressure, when no tempera- 
ture effect is involved. If there were no 
offset or the offset. were too rigid to 
permit the shell to stretch, the stretch of 
the tubes under pressure would mani- 
fest itself in the bulging of the tube 
sheets. The OG in this case was % and 
stiffer in shape than that used with earlier 
boilers for lower pressures, and it has 
been suggested that it was too stiff to 
permit the movement that it was intended 
to provide for. It was, however, similar 
to that in the eleven other boilers of the 
battery, and to numerous other boilers 
of Captain Manning’s design, and these 
have shown no signs of trouble from this 
cause. 

In the exploded boiler all of the tubes 
drew out at their lower ends, allowing 
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the crown sheet to bulge downward abou 
six inches in the center and uniformly 
all around. They were not beaded no 
flared, simply expanded in. 

In 1881 the Hartford Steam Boiler In 
spection and Insurance Company hac 
some tests made at Colt’s Armory o 
3-inch tubes expanded with a Dudgeo: 


expander one into a plate %  thic! 
and two into plates 15/32 in thick 
ness. It took 6000 pounds to start. th: 


tube in the 34-inch plate, and 4500 an 
7000 pounds the two others and 50. 
pounds additional to pull each of them 
out. 

Another test made upon 3-inch tubes 
expanded into % plate projecting 3/16 
and flared so that the external diam- 
eter at the extreme end was 3.2 inches, 
the diameter of the tube entering the 


plate being expanded to 3.1 inches 
showed for two specimens. 
Stress sustained without yield- 
.. Joe ee eee 20,000 18,500 
Stress which first produced 
| GRRRNES SAE osran eee te 20,500 19,000 
Stress which occasioned failure 21,000 19,500 
The effect from flaring was quite 


marked, but the holding power of the 
simply expanded tube was four times as 
much as was required for 80 pounds and 
ordinarily spaced tubes and in view of 
the injurious effects upon the tube ends 
of tooling the metal flaring and beading 
were not too strongly urged. In the ex- 
pleded boiler each tube would have to 
sustain a pull of something like a ton. 
If the holding power -is proportional to 
the circumference or diameter a 2™%4-inch 
tube would require 3750 pounds to start 
it where a 3-inch would require 4500. 
If there can be as much difference in 
holding power as between 4500 and 7000 
in two examples of the same size and 
kind made purposely to be tested, there 
is apt to be a considerable difference in 
them as ordinarily made. Captain Man- 
ning has a design in which the hole in 
the tube sheet is tapered outward and 
the outside edge slightly chamfered, which 
should make a very strong joint but this 
does not appear to have been used in 
the boiler which failed. Is it possible 
that this got by in the shop? Captain 
Manning is inclined to lay the accident to 
faulty operation. The pressure had been 
down, as it is likely to be with the first 
heavy morning demand, and the firemen 
were fighting to recover it. A most 
natural thing would be for the water 
tender to shut off the feed, and with no 
new water coming into the central col- 
umn and the diminished head from carry- 
ing the water as low as he dared. Captain 
Manning thinks it would be quite pos- 
sible under the action of ‘the ‘forced fires 
for the water to lift and allow the sheet 
to heat up enough to cause it to let go. 
Whatever the cause, the Amoskeag 


Company has decided to bead all its boil- 
ers and it is being done at an enormous 
cost of time, labor and tubes. 

Of the details of the Milwaukee ex- 
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iosion little is known at present. It is 
other instance of the failure of the 
ater-tube or “safety” type although 
re is an intimation that the initial fail- 
e was in the steam main rather than 
the boilers themselves. The occur- 
renee, whatever the initial cause, seems 
t. have located the weak point of the 
design for all of the boilers so far as 
we have learned failed at the same point, 
at the bottom of the drum where it had 
been perforated to receive the vertical 
tubes and for the rivets of the reinforc- 
ing strip. These boilers were also but 
two years old and had been inspected 
by the Hartford Steam Boiler Inspection 
and Insurance Company only about two 
weeks before. This is also another ex- 
ample of the Monday morning explosion. 
Most explosions happen when starting up, 
the Amoskeag was one of these, and 
many when starting up after a period of 
idleness as after a Sunday or a hodiday. 





Load Factor 


What is the load factor of a power 
plant?- We have always considered it 
the ratio between the actual output of 
energy and the output that would have 
been delivered if the plant had operated 
at maximum load continuously. For ex- 
ample, if a plant is capable of delivering 
one thousand kilowatts continuously, and 
its actual output is eighteen thousand 
kilowatt-hours per day, we should say 
that its load factor was seventy-five per 
cent., because the actual output would be 
three-fourths of what it would have been 
if full load had been carried continuously. 
This is the only rational definition of 
load factor when one is considering plant 
efficiency. However, a good many man- 
agers of important power and lighting 
companies use the actual maximum de- 
mand on the plant as the criterion in- 
stead of the full-load ability. For ex- 
ample, if the maximum load on a plant 
of one thousand kilowatts were eight 
hundred kilowatts and the total energy 
delivered during the twenty-four hours 
were eighteen thousand kilowatt-hours, 
the maximum-load criterion would make 
the load factor nearly ninety-four per 
cent., whereas it would really be only 
seventy-five per cent. This method of 
reckoning the load factor is obviously un- 
fair to the power-plant equipment. More- 
over, it has no real significance. This 
maximum load that occurs during twenty- 
four hours might vary considerably, and 
in such a way with respect to the average 
load as to make the so-called load factor 
shift up and down from day to day, with 
« steadily increasing average load. 

It is a well known fact that power- 

nt machinery operates at its best effi- 
«ney when it is carrying somewhere 

t what is commonly called full load. 
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In considering the economy of a plant, 
therefore, the load conditions are taken 
into account; that is, the economy is con- 
sidered in the light of the load factor 
—the proportion of full load represented 
by the average load. When conditions 
are such that a plant must operate with 
a low average load, it is manifestly un- 
fair to reckon the load factor on the basis 
of the maximum actual peak load. 

In central-station practice it is desir- 
able to keep track of the relation be- 
tween the average and the maximum 
leads, but we can see no reason why this 
should be called the “load factor” when 
that term has an established meaning very 
different from the one mentioned. Why 
not call it “demand factor?” 





Emergencies Bring out: the Man 


Men often prove their right to advance- 
ment by their behavior in emergencies. 
Steam plants are installed to be run, and 
while economical operation is much to be 
desired and should receive the atten- 
tion to which it is entitled by its im- 
portance, emergencies either . great or 
small often arise which must be met in- 
stantly regardless of the immediate econ- 
omies of operation. 

During a night run at a mine pumping 
house, both the pump and inspirator re- 
fused to deliver water to the boiler and 
the chief engineer was called from his 
bed to attend to the matter. 

From the behavior of the feeding ap- 
paratus it was evident at a glance that 
there was a leak in the suction pipe that 
allowed air instead of water to go to 
the pump and inspirator: But where and 
how large was the leak? How long would 
it take to find it 


and how much time 
would be needed to repair it? These 
and other questions the engineer may 


have asked himself as he looked over the 
situation, but he spent no time in trying 
to answer. The necessity for the con- 
tinuous operation of the pumps was the 
only question in which he had any interest 
at that moment. How to get water to the 
pump and inspirator and how to get it 
there quickly was the problem. 

Air hose for the use of the drills was 
plenty and with such help as was avail- 
able at the mouth of the mine he laid 
an overground suction line from the well 
to the inspirator with air hose. Another 
to the pump followed and the station was 
secon in working order. This was only a 
minor sort of an emergency and the way 
in which it was met was perhaps not the 
best. But, it was immediate and effective 
and while there was nothing spectacular 
in the matter of running two lines of 
rubber hose over the ground the prompt- 
ness of action was admirable. The job 
was not cheap; it was not permanent and 
it was not neat and workmanlike, but it 


803 


kept the mine running while a new suc- 
tion pipe was being put in. 

It is these little things in the daily life 
of the engineer and the method of 
handling them that mark the difference 
between the engineer and the engine 
runner. 





Air Supply for Boilers 


Boiler plants usually designed 
throughout with considerable care, the 
grate area is properly proportioned to 
the heating surface to produce the best 
results for the kind of fuel to be used. 
The heating surface is proportioned to 
the expected steam consumption to per- 
mit economical production of steam. The 
chimney is designed in hight to give the 
proper intensity of draft, the area is made 


are 


-Sufficient to care for the volume of gases 


to be handled, and the passages from the 
grate to the stack are made with suffi- 
cient area properly to care for the pass- 
age of the gases without undue friction. 

The grate is carefully designed to give 
sufficient area for the passage of the air 
required for combustion, but at this point, 
as a rule, all hands quit the job, the air 
required for combustion being allowed to 
get into the boiler room and under the 
grates as best it may. The ashpit doors, 
which are generally the only openings ad 
mitting air beneath the grates in an in 
stallation using natural draft, usually 
duplicate the fire door in size and number, 
and if they are arranged so that they 
admit of ready removal of the ashes, the 
designer assumes that his work has been 
thoroughly done. 

Fortunately, this method of designing 


when used with the average return- 
tubular or water-tube boiler installation 
gives sufficient area for the admission 


of air, but with the vertical tubular and 
wet-bottom locomotive-type these open 
ings are often absurdly small. It does 
not seem logical that the area through 
the ashpit doors should be so restricted 
that the velocity of the air required for 
combustion through these openings should 
be greater than that of the gases in the 
flue or stack, however such designs are 
met with. Admission of air to the boiler 
room is another point that is rarely if 
ever considered by the designer. 

Assuming a boiler plant developing six 
hundred boiler horsepower, under average 
conditions, there will be required for the 
combustion of the and a quarter 
tons of coal per hour, necessary to de 
velop this capacity, about fifty thousand 
pounds of air, or practically eleven thou- 
sand cubic feet of air per minute. It does 
not seem that such a volume of air should 
be required to get into the boiler room 
haphazard, and in cold weather, when the 
boiler room is more or less thoroughly 
closed up, the entrance of the air re- 
quired often imposes unnecessary work 
on the stack 


one 
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Power Plant Machinery and Appliances 


Original Descriptions 
Manufacturers’ 


No 


Cuts 


or 


of Power 
Write-ups 


Devices 


Used 





MUST BE NEW OR 


Improvements in the Buckeye 
Boiler Skimmer 


The Buckeye Boiler Skimmer Company, 
Toledo, O., recently made improvements 
in its skimmer, one of which, Fig. 1, 
shows the knuckle joint, the new design 























Power, N.¥. 
FIG. I. NEW DESIGN OF 
JOINT 


BUCKEYE SKIMMER 


Power, N.Y. 


FIG, 2, BUCKEYE SKIMMER ATTACHED TO 


JOINT 


having a concave washer on top and a 
wire-inserted gasket below the shell. 

The gunmetal pin is now constructed 
in such shape that it is impossible for it 
to become loose; it is also considerably 
heavier in design and a much longer taper 
so that it will not wear. There is also 
a reinforcement above and below where 


the spring holds the knuckle joint to- 
gether, and the whole knuckle joint in 
itself is much heavier than the old one. 

Fig. 2 shows the skimmer attached to 
the knuckle joint, but having a support 
attached to it. This design is for use 
when the skimmer is installed in water- 
tube boilers. The funnel is considerably 
wider than the old design, covers more 
space in the boiler and is much stronger. 
The floats of the new design are perfectly 
smooth and are made stronger and more 
durable than the old, it is said. The op- 
eration of the skimmer is practically the 
same as in the old design. 





Improvement in Steam Stack 
Heater 


Some time the Harrison Safety 
Boiler Works, Seventeenth and Clearfield 
streets, Philadelphia, Penn., put out a 
new combined heater and 
ceiver for use in connection with exhaust 


ago, 


type of re- 


steam-heating and drying systems. In 














CONNECTION BETWEEN VALVE STEMS 

order to be able to cut the body of the 
heater out of circuit, for cleaning or in- 
spection while the heating system con- 
tinues in operation, a manually controlled 
valve was provided to shut the separator 
off from the heater body and another to 
close the passage between the separator 
trap and the overflow of the heater, the 


INTERESTING 


latter being necessary in order that th 
trap might 
arator when 


continue to drain the sep 
the heater was cut out 0: 
circuit without allowing steam to ente: 
the heater by way of the separator drai: 
pipe and trap. 

The steam valve between the separat« 
and the heater is of the semi-cylindrical 
rotating type, and is held against its seat 
by springs, and also by the pressure 
the steam. Where a pressure of 5 pounds 
per square inch or more is carried in th 
heating system, the total pressure over 
the valve of a large heater would rende: 
operation difficult, by 
tightly against the seat. 


forcing the valv« 


In order to obviate this, a special valve 
gear -has devised. The operating 
handle is attached to the spindle of the 
lower valve instead of to the upper as 
formerly, and the lower end of the con 
necting rod engaging the pin on the short 
crank of the lower spindle is slotted, so 
that the lower spindle has a certain ex- 
cess of motion over that of the upper 
spindle. The amount of this excess mo- 
tion is so adjusted that in closing, the 
upper valve shuts off first, and then stands 
still while the lower valve rotates through 
the remaining arc of its motion, which 
it is enabled to do by: reason of the 
lost motion in the conecting rod. In this 
way, the upper valve is closed while there 
is still pressure in the heater to balance 
the pressure of steam on the outside of 
the valve. Subsequently the lower valve 
closes, cutting off the heater, after which 
any steam contained therein will be con- 
densed or from the vent pipe 
with which an open heater is always pro 
vided. Once both valves are closed, th« 
operating handle is 


been 


escape 


removed from _ its 
spindle before the cleaning doors of the 
heater are opened, making it impossible 
for the steam valve to be opened until 
the handle is replaced. 

In opening the valves, the lower valve 
will through a sufficient are to 
establish communication for steam through 
the separator drain pipe and trap into 
the heater, equalizing the pressure on tke 
steam valve before the latter begins t 
move. Once the pressure is the same on 
both sides of the the latter 
slide easily, and the operation of open 


swing 


valve, will 


ing can be completed. During this opera 
tion the valve in the vent pipe of th 
heater should be closed, to permit pré 
sure to build up in the heater when the 
lower valve is first opened. 
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New Form of Fery Radiation 
Pyrometer 


The great drawback to the employment 
furnaces whose tem- 
peratures are higher than 1000 degrees 


of pyrometers in 











Centigrade has been the destruction of 
the pyrometers by the intense heat, and it 
until the radiation or optical 
methods of measuring temperatures were 
evolved that this difficulty was overcome. 
In radiation pyrometers the heat radi- 
ated by the hot body is measured in vari- 
ous ways by the heat effect it produces, 
such as by the electric current 
when the radiation heats one or 
junctions of two dissimilar metals, the 
expansion produced by the heating of a 
compound metal strip, or -the change in 
resistance of a fine metal ribbon. The 
laws governing the amount of heat or 
energy radiated in relation to the actual 
temperature of the hot body have been 
One type 
of radiation pyrometers is that invented 
by Professor Féry of the Ecole Municipale 
de Physique et de Chimie Industrielles, 
Paris, in which some of the heat rays 


w- Ti D 
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was not 


set up 
more 


studied by several observers. 
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FIG. 2 


irom the hot body are concentrated by 
“means of a concave mirror on to one 
innetion of a small thermoelectric couple. 
This couple when heated sets up an elec- 
motive force which is indicated on a 
lvanometer, the scale of which is 
vided in degrees of temperature. The 
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great disadvantage of this form of pyrom- 
eter is the fact that a galvanometer has 
always to be used in conjunction with 
it; this necessitates a comparatively level 
spot on which to place the galvanometer, 
and the employment of leads to connect 
the pyrometer to the galvanometer. 

Realizing this drawback, Professor 
Féry has designed a new pyrometer which 
while having practically all the advantages 
of the old instrument, does not require 
a galvanometer and leads. 

The principle and construction of this 
new instrument are simple. Instead of the 
heat rays being concentrated on a thermo- 
electric couple as in the earlier instru- 
ments, they are focused on a small bi- 
metallic strip made of two metals rolled 
into the form of a spiral which unrolls 
when heated, owing to the largely differ- 
ent coefficients of expansion of the metals 
used, 

Fig. 1 shows an enlarged view of the 
spiral, its center being fixed while its 
outer free end carries a light aluminum 
pointer which, as the spiral unfolds, moves 
in front of a scale calibrated in tempera- 
ture. The spiral is very small, actually 
measuring less than %-inch in diameter, 
and 5/64-inch wide. It is blacked so as 
to absorb as large a quantity of heat as 
possible. Any radiation passing through 
its convolutions is reflected ‘back onto it 
by means of a very small mirror placed 
behind it. (Not shown in Fig. 1.) 

Fig. 2 shows diagrammatically a_ sec- 
through the instrument, A 
representing one of the leat rays which, 
coming from the furnace or hot body, 
strike the concave mirror C 


tional view 


and are re- 
flected to a focus on the small spiral. S. 
The pointer P moves in front of the scale 
D, the observation being taken through 
the glass Iv. <A shutter, not 
shown in the illustration, is provided in 
front of the instrument, to screen off all 
radiated heat until it is desired to take a 
reading. ° 


window 


In order to eliminate errors which may 
arise through change in the actual tem- 
perature of the instrument, an adjustment 
is provided by which the center rod sup- 
porting the spiral may be turned and the 
needle thus set to the zero on the scale. 
It is important that this zero adjustment 
should be made immediately before taking 
any observation, the shutter in front of 
the pyrometer being closed while the set- 
ting adjustment is made by a small knob 
on the side of the instrument. On open- 
ing the shutter and exposing the instru- 
ment to the heat rays the pointer will be 
seen to rise rapidly to some point on the 
scale, and then to pause; this point is 
the temperature of the hot body. As the 
instrument as a whole gets hotter, the 
pointer will creep up slowly, and if the 
pyrometer is left in position for a com- 
paratively long while a second zero read- 
ing must be taken, and a correction ap- 
plied for the new zero reading. 

Extreme _ scientific 


precision is not 


and from 500 degrees to 
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claimed for the new instrument, but an 
accuracy of between 1 and 2 per cent. 
is readily obtainable. 

As will be seen from Fig. 3, the in- 


strument is portable and is supplied with 
a_ light, Fig. 4 
shows the front view of the pyrometer 
with the temperature scale and _ pointer. 
As at present constructed the instrument 
is made with three differentescales which 
it is believed will cover most commercial 
requirements. These 


rigid, wooden tripod. 


scales are: 

Five hundred degrees to 1100 degrees 
Centigrade, which will cover practically 
all annealing, hardening, and case-harden- 
ing temperatures; 500 degrees to 1400 de- 
grees Centigrade, which will cover prac- 
tically all the temperatures met with in 
gas works, the pottery trade, etc. It is on 
the whole the most generally useful range ; 


1700 degrees 

















FIG. 3 


Centigrade, covering any temperature in a 
works. 
In order t 


steel 
get true temperature read- 
ings with this, and all types of radiation 
pyrometers, the condition which should be 
fulfilled is that the hot body sighted on 
should be contained within a chamber the 
walls of which are at approximately the 
same temperature as itself. This condi- 
fulfilled in 
such as in taking the temperature of the 
inside of a gas retort, firebox, annealing, 
furnace, etc. The 
error caused by the fact of the furnace 
door being open when sighting is neg- 
ligible, the instrument is 
under these same conditions. 
If it is desired to take observations with- 
out opening the door of the furnace or 
making any opening in the wall, the ar- 
rangement illustrated by Fig. 5 


tion is most practical cases, 
hardening, or muffle 


especially as 
calibrated 


may be 
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adopted. A cast-iron or fire-clay tube is 
built into the furnace wall, the tube being 
closed at the end A which is inside the 
furnace and open at the other end. Since 
the tube takes up the temperature of the 























furnace for some distance along its length, 
it fulfils sufficiently closely the required 
conditions of a closed chamber with walls 
at the high temperature and therefore by 
sighting on the blind end A we get the 
true temperature without allowing any 
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cold air to find its way into the furnace, 
or flame to come out. 

In measuring the temperature of a 
crucible of molten metal, or an ingot of 
steel, or any body which is not inside 
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a closed chamber with hot walls, the 
reading obtained will be lower than the 
true temperature of the body. The amount 
by which the reading will be low de- 
pends chiefly on the nature of the surface 
of the body itself; for instance, in the 
case of a block of carbon, it will be very 
small since carbon is what is known as 
“black body,” while in the case of a 
crucible of copper with a clean surface 
the reading will be perhaps a hundred de- 
grees or more below the true temperature. 

Although no definite figures can be 
given for this apparent error as it de- 
pends on local conditions, yet, if the con- 
ditions remain the same, the error will 
be a constant one, so that it may be deter- 
mined once for all experimentally by 
measuring the temperature of the body 
first inside and then outside the furnace. 

This new Féry pyrometer is being con- 
structed by the Cambridge Scientific In- 
strument Company, Limited, Cambridge, 
England, which also has the sole manu- 
facturing and selling rights in the United 
States. 





New Pressure Centrolled Speed 
Regulator 


In the accompanying illustrations is 
shown a type of controller designed for 
use in connection with an electric motor 
operating the blower of a mechanical 
stoker, boiler-feed pump, gas-pressure 
blower, etc. For mechanical-draft sys- 
tems, the controller is so arranged as to 
adjust the speed of the motor and the 
blower driven by it to the number of revo- 
lutions per minute necessary to furnish the 
amount of draft required for a given de- 
mand on the boiler. So long as the 
steam pressure is constant the speed of 
the motor is not changed, but any varia- 
tion in pressure above or below the 
amount for which the controller is ad- 
justed results in a decrease or increase 
of motor speed, the draft being thus auto- 
matically regulated so as to keep the 
boiler pressure practically constant. 

The complete controlling equipment -for 
use in connection with a direct-current 
motor consists of a standard manually 
operated starting rheostat (provided with 
no-voltage release), and a special speed 
regulator designed to vary the speed of 
the motor in accordance with variations 
in the pressure of the boiler system served 
by the stoker. The speed-regulating part 
of the equipment may be designed to re- 
duce the speed of the motor below its 
normal rated speed by inserting resis- 
tance in the armature circuit, or to raise 
the motor speed above normal by field 
weakening, or by a combination of these 
two methods, to provide for any per- 
centage of speed variation within the 
limits of standard practice for motor- 
speed regulation. 


The appearance of the direct-current 
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blower regulator designed for armatu 
regulation only, is shown in Fig. 1. 
similar controller has been designed fi 
armature and shunt-field regulation. 

The blower regulator consists of a sla 
panel mounted on the front of an ang! 
iron cage, the panel carrying the conta 
segments, over which a double-ended lev: 
moves, and the cage containing the ne 
essary regulating resistance. The lev 
is actuated by the piston of an hydraul 
cylinder, the admission and exhaust po 
valves of this cylinder being in turn co: 
trolled by the movement of a pressur 
regulator diaphragm, one side of “whic! 
is subjected to the boiler pressure. Thi 
normal boiler pressure on the under sid« 
of the diaphragm is balanced by 
weighted lever ‘bearing upon the top of 
the diaphragm in such manner that this 
lever will rise or fall as the boiler pres- 
sure rises above or falls below the normal 
pressure for which the lever is counter 

















FIG. I. REGULATOR DESIGNED FOR AMMATURE 
REGULATION 


balanced. This up and down movement 
of the lever operates a pilot valve con- 
trolling the admission of water to the 
hydraulic cylinder shown to the left of 
the slate panel and, due to this pressure, 
the piston of the cylinder is moved back 
and forth, operating in turn the double- 
ended lever which rides over the contact 
segments mounted on the slate. 

In the diagram shown in Fig. 2, the fires 
are assumed to be banked and the motor 
and blower are at a stand still. The boiler 
pressure. is therefore low and the weight 
lever is pressing the regulator diaphragm 
down and at. the same time depressing th: 
pilot-valve stem and floating lever, admit- 
ting water to the cylinder, the piston rod 
of which is shown fully extended. The 
double-ended contact lever of the regu- 
lating rheostat is in the position it alwa‘ 
assumes when the boiler pressure is low 
namely the full speed position, in which 
all armature resistance is out of circui 
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d all field-weakening resistance in cir- 
it. As it is necessary to start the motor 
ith some resistance in circuit, a separate 
arting rheostat should be provided for 
this purpose, this being shown in the dia- 
gram just above the regulating rheostat. 
Assume now that the motor has been 
started by means of the starting rheostat 
and is running at maximum speed with 
weakened field and all armature resistance 
out of circuit. The steam pressure will 
eradually rise under the influence of 
the forced draft until it reaches a point 
where its pressure is sufficient to lift the 
weight lever. This in turn will lift the 
pilot-valve stem and floating lever, open- 
ing the valves and admitting more water 
to the cylinder, but through a different 
channel, the water being now conducted 
to the right-hand end of the cylinder so 
that its pressure is exerted to force the 
piston back into the cylinder, this in turn 


moving the lever of the regulating 
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It should be noted that the operation of 
cutting resistance in and out of circuit is 
not a continuous operation, but proceeds 
step by step with pauses between each 
movement of the contact lever. This is 
accomplished by the bell-crank connection 
shown just above the left end of the cyi- 
inder. The lower extremity of this bell 
crank is connected to the piston rod of 
the cylinder and the upper end to the 
floating lever. It will be remembered 
that any upward movement of the weight 
lever results in an upward movement of 
the floating lever admitting water to the 
right-hand end of the cylinder, thus forc- 
ing the piston to move inwardly (or to 
the left), while any downward movement 
of the weight lever admits water to the 
left-hand end of the cylinder, forcing the 
piston rod out (or to the right). As soon 
as the piston begins to move, however, it 
exerts (through the bell-crank 
tion) a pressure on the 


connec- 
floating lever 
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theostat, the upper end of which first cuts 
out the field resistance, button by button, 
bringing the motor down to normal speed 
and then (if the boiler pressure is still 
above normal) cuts out the armature re- 
sistance, segment by segment, reducing 
the speed of the motor to the minimum. 

Should the boiler pressure fall, the 
reverse of the series of operations just 
described takes place. The diaphragm 
sinks, permitting the weight lever to move 
downward, this in turn drawing down the 
pilot-valve stem and floating lever. Water 
is now admitted to the left-hand end of 
the cylinder, forcing the piston out and 
moving the contact lever of the regulating 
theostat over the segments and _ finally 
over the field-resistance buttons until the 
motor is again operating at maximum 
speed. 


exactly contrary to the movement pro- 
duced by the weight lever. That is to 
say if, under the influence of increasing 
steam pressure, the weight lever moves 
up, the pilot-valve stem and floating lever 
will also move up and the piston rod of 
the cylinder will start to move to the 
left. This movement of the piston, how- 
ever, is presently checked by the opera- 
tion of the bell crank attached to it, which 
pulls down on the floating lever, depresses 
the pilot-valve stem and shuts off the 
water pressure, stopping the movement 
of the piston and the regulating rheostat 
lever actuated by it. The movement of 
the regulating rheostat lever proceeds, 
therefore, step by step with a pause after 
each movement, resulting in a gradual 
cutting out of resistance and increase in 
motor speed if the boiler pressure con- 
tinues to fall below its normal value and, 
conversely, in a gradual cutting in of 


Steam Boiler Connection 


Press Regulator___ 
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resistance if the boiler pressure continues 
to rise above the normal pressure for 
which the weight lever is counterbalanced, 
the result being that the speed of motor 
and blower is automatically varied from 
time to time so as to maintain the pres- 
sure in the boiler practically constant, 
the actual variation being not more than 
one or two pounds above or below normal. 
The system of pressure-controlled speed 
regulation just described applies to direct- 
current motors. 
nating-current 


For the control of alter- 
motors, a regulator such 
as is shown diagrammatically in Fig. 3 
is used, the operation of this apparatus 
being similar to direct-current controllers. 
If the motor used in connection with al- 
ternating-current regulators is of the slip- 
ring or wound-rotor type, the motor speed 
is varied by means of resistance connected 
in the rotor, or secondary circuit, of the 
motor. 
be adapted, however, for use with single- 


The same system of control can 
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FIG, 3. ALTERNATING-CURRENT REGULATOR 
phase motors of the replusion or self- 
starting type. 

In the case of direct-current controllers 
a starting rheostat provided 
voltage release must be used 
speed-regulating apparatus. Tor alternat- 
ing-current controllers this starting 
rheostat is replaced by a solenoid-operated 
primary switch interconnected with the 
regulating rheostat lever so as to prevent 
the starting of the motor except when 
all starting resistance is in circuit. This 
solenoid switch is shown in the diagram 
immediately below the circle of contact 
segments. 

The Cutler-Hammer Manufacturing 
Company, Milwaukee, Wis., is the manu- 
facturer. 


with no- 
with the 





Inquiries 
Questions are not answered unless they are 


of general interest and are accompanied by 
the name and address of the inquirer. 








Changing Point of Cutoff 


If the point of cutoff is changed on the 
low-pressure cylinder of a compound en- 
gine without changing the cutoff on the 
high-pressure cylinder, will it affect the 
terminal pressure in the low-pressure cyl- 
inder? 

M. T. E. 

The terminal pressure is determined by 
the number of expansions and the number 
of expansion, in a compound engine, is 
found by multiplying the ratio of expan- 
sion in the high-pressure cylinder by the 
cylinder ratio. The point of cutoff in the 
low-pressure cylinder has no effect on the 
terminal pressure in that cylinder. 


Motor Speed Adjustment by Resistance 
Knowing the armature resistance, full- 
load current and speed of a direct-current 
motor, how can the proper resistance be 
figured to cut the speed down to some 
other stated speed? ; 

GS. i. Bi 

Using the following symbols: 

__ Required speed 

~~ Full speed 





Current at required speed 


Full-load current 


I = Full-load current, 

E= Full line voltage, 

R= Armature resistance, 

r= Rheostat resistance, 
the required rheostat resistance will be 
given by the formula 


—aeita=—8) —*); 

io el R(: ce 

‘ofa ue (- '). 
ro | c 


When s is smaller than c, the first 
formula is to be used; if s is larger than 
c, use the second formula. For example, 
if the required speed is one-half the 
full speed ‘and the required current is 
two-thirds the full current, s = 0.5 and 
¢ = 0.667, and the first formula is easier 
to: use; but if s = o8 and ¢c = o., the 
second formula is easier because of the 
nature of the expression in brackets at 
the right. 


also, 


vercharging an Ice Machine 
How can one tell when a compression 
ice machine is overcharged? 
H.. :G. 

No harm will be done by increasing the 
charge of ammonia above that actually 
required to maintain a solid flow at the 
expansion valve until the liquid begins to 
encroach upon the condensing surface. 
To be sure, it occasions an additional 
investment, but in the majority of plants 
it is expedient to carry a small stock of 
liquid to provide for lines and aside from 


the rather remote possibility of an ac- 


POWER AND THE ENGINEER. 


cident that will cause the loss of the 
entire charge, it ,is better to have the 
ammonia in use in the system than lying 
dormant in shipping cylinders. Aside 
from the possibility of failure of the 
bank, it is better to have one’s spare 
change in his checking account than in a 
safe-deposit vault. 

Assuming that overcharge begins at 
the point where liquid begins to fill up 
the lower pipes of the condenser, it may 
be detected, first, by the lower tempera- 
ture of the pipes containing the liquid 
and, second, by an increase in head pres- 
sure over that usually observed when 
running under similar conditions of speed, 
back pressure and water supply, with 
sufficient liquid in the system to provide 
a solid flow through the expansion valve. 


Changing from Noncon- 


densing 


We have a _ cross-compound Corliss 
type engine 16 and 30 by 32 running con- 
densing at 150 revolutions per minute 
with 120 pounds steam pressure and 24- 
inch vacuum. 

What changes in the valve setting will 
be necessary to run noncondensing with 
3 to 5 pounds back pressure on a heat- 
ing system? 

What will be the relative increase in 
the steam consumption in this. case? 

E. A Be. 

It is hard to tell you what changes to 
make in the valve adjustment without 
knowing how the valves are set at present. 
Your compression will run much higher 
when the pressure with which you start 
to compress is 3 to 5 pounds above the 
atmosphere, that is, 18 to 20 absolute, 
than it will when it is only 2 or 3 pounds 
absolute; so that if the engine is now 
set with much lap on the exhaust valve, 
some of it will have to be taken off when 
you run noncondensing. This, and a 
change of the cutoff of the low pressure 
so as to raise the receiver pressure and 
give the low-pressure cylinder a_ higher 
initial to make up for the vacuum which 
you have taken from it, will probably 
be the only changes which are required. 
Without knowing the load, and the vac- 
uum under which you have been running, 
it is impossible to estimate the increased 
consumption, but it will probably be 
around 25 per cent. or more of steam 
consumed per indicated horsepower. 


Condensing to 





October 16, 
ED. As Ses, OF 
held a goodfellowship ban- 


On Saturday evening, 
Illinois Association No. 
Chicago, IIl., 
quet and entertainment. 
honor was Charles F. 
visit from London, 
for many 


The guest of 
Hart, who is on a 
Eng. Mr. Hart has 
been a member of the 
Chicago association, and at one time was 
very active in the affairs of the N. A. S. 
E., having held the office of National 
vice-president of the organization. There 
were fully two hundred in attendance at 
the dinner to do honor to Mr. Hart. 


years 
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Engineering Societies 


AMERICAN SOCIETY OF MECHANICA 
ENGINEERS 
Pres., Jesse M. Smith, New York, N. 
sec., Calvin W. Rice, Engineering build 
29 West 39th St., New York. Next meet 
New York, December 7-10, 1909. 


NATIONAL ELECTRIC LIGHT 
ASSOCIATION 
Pres., Wm. C. L. Eglin, he gaan, age | 
sec. and treas., John F. Gilch rist, 1389 Ad 
St., Chicago, Til. Association headquarters 
W. Thirty-ninth St., New York. 


CLUB OF PHILADELP! 
Dallett; sec., W. P. Tavior, 
Regular meetings Ist and 3 


ENGINEERS’ 
reas, Ww. F- 

1317 Spruce St. 

eae 


AMERIC an SOCIETY OF NAVAL 
NGINEERS 
Navy Dept., Peony D. C._ Pres., Rear 
Admiral John K. Barton (retired) U. S. N.; 
wc. ond treas., Lieutenant Henry C. Dinger, 


AMERICAN BOILER MANUFACTURERS’ 
ASSOCIATION 
Pres., E. D. Meier, 11 Broadway, 


New York; 
sec., J. D. Farasey, Cleveland, O. 


WESTERN SOCIETY OF ENGINEERS 


Pres., Andrews Allen; sec., J. H. Warder, 
1737 Monadnock Block, Chicago, Ill. 


ames SOCIETY OF WESTERN 
ENNSYLVANIA 
Pres., aad . Barnsley; sec., E. K. 
803 Fulton building, Pittsburg, Pa. 
Ist and 3d Tuesdays. 


Hiles, 
Meetings 


AMERICAN INSTITUTE OF ELECTRICAL 


ENGINEERS 
Pres., Louis A. Ferguson; sec., Ralph W. 
Pope, 33 W. Thirty-ninth St., New York. Meet- 
ings monthly, excepting July and August. 


ENGINE BUILDERS’ ASSOCIATION OF 
THE UNITED STATES 


Pres., A. L. Merriam, Oswego, 


oe & 
H. Sembower, Reading, Pa. 


sec., 


UNIVERSAL CRAFTSMEN COUNCIL OF 
ENGINEERS 

Chief, W. S. Cadwell, Chi- 
cago, Ill.; see., Thomas H. Jones, 244 Eighth 
street, N. E., Washington, D. C. Next con- 
vention, Buffalo, N. Y.. August, 1910. 


Grand Worthy 


NATIONAL ASSOCIATION OF STATION- 
ARY ENGINEERS 
Pres., William J. Reynolds, Hoboken, N. J.; 
sec., F. W. Raven, 525 Manhattan building, 
oo. Ill. Next convention, Rochester, 
N. Y., September, 1910. 


AMERICAN ORDER OF STEAM ENGI- 
NEERS 


Supr. Chief Engr., Frederick Markoe, Phila- 
delphia, Pa.; Supr. Cor. Engr., William S. Wetz- 
ler, 753 N. Forty-fourth St., Philadelphia, Pa. 
Next convention, Philadelphia, Pa., June, 1910. 


OHIO coreg OF MECHANICAL, ELEC- 
TRICAL AND STEAM ENGINEERS 


Pre W. Ballard; sec., David Gaehr, 
1135" Schofield Bidg., Cleveland, oO. 


MASTER STEAM aan MAKERS’ ASSO- 


Pres., J. H. Smyth; sec., Geo. M. Clark, 1337 
N. Maptewood Ave., Chicago, Tl 


INTERNATIONAL UNION OF STEAM 
ENGINEERS 
Pres., Matt. Comerford; sec., Robert A. McKee, 
Peoria, Ill. Next convention, Denver, Colo., 
September, 1910. 
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Some Tests of Grease Lubrication 


(Continued from page 782.) 

x. (Keystone Grease, No. 1 density.) 
A striking feature of this test was the con- 
tinual downward slope of the curve of 
coefiicient of friction, as compared with 
the saucer-shaped curves given by all 
other lubricants; 274 ounces were fed to 
the bearing in the last hour’s run. Under 
the high temperatures and pressures of the 
last two runs of the test the 
softened considerably, but not enough to 
cause it to be squeezed out, which would 
have increased the coefficient of friction. 
After running successfully for an hour 
under 3000 pounds total load—which had 
been done with no other grease—a total 
load of 3500 pounds (603 pounds per 
square inch) was applied, and the journal 
ran for nearly a minute before it sud- 
cenly gripped. 

The makers attribute the exceptional 
performances of the two samples of Key- 
stone Grease to the process of manufac- 
ture, which gives a practically pure petro- 
leum product with none of the adulterants 
sometimes used to give body. The tenac- 
ity of the No. 1 density in the last test 
may perhaps be accounted for by the 
peculiar clinging quality of this grease, a 
feature on which its makers lay especial 
stress. They point out that it tends by its 
own nature to adhere to the journal and 
bearing, whereas a fluid lubricant like oil, 
or a grease which (like animal grease) 
liquefies in service and runs away like oil, 
cannot stay in the bearing until used up, 
but must be replaced by fresh lubricant as 
fast as it escapes. Owing to the natural 
tendency of the grease to stay in the bear- 
ing until forced out by the entry of fresh 
lubricant, especial economy is claimed 
for it. 

Although it might not seem at first 
glance that tests such as the foregoing had 
much practical relation to ordinary ma- 
chinery practice, nevertheless it is well to 
bear in mind that ordinary conditions 
sometimes become extraordinary at un- 


grease 


foreseen moments. An instance of this 
was recently afforded by line shafting 
which had been running for several years 
in a large reducing room with oil lubrica- 
tion. An additional load was put on the 
beams supporting the stock-room floor 
overhead. The slight deflection of the 
beams threw the shafting boxes out of 
line, and increased the pressure, which not 
only resulted in ruining the bearings by 
cutting, but caused the armature of the 
driving motor to burn out. Any mill man 
can recall instances where journals which 
have done their work regularly for 
months suddenly heat and seize, owing 
to the added load being put on them, or 
to some loss of alinement in the bearings. 





E. R. Fish, of the Heine Safety Boiler 
Company, will address the Engineers’ 
Club, of St. Louis, on November 13, 19009. 
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Book Reviews 


PRACTICAL ALTERNATING CURRENTS. By 
Charles F. Smith. Published by The 
Scientific Publishing Company, Man- 
chester, Eng. Cloth, 475 pages, 54x 
81% inches; 236 illustrations; numer- 
ous tables. Price, $2. 

This is the third edition of Mr. Smith’s 
excellent treatise. It shows considerable 
increase in material as compared with the 
first edition (the reviewer did not see the 
second edition), a notable part of which 
is a new chapter on the single-phase in- 
duction motor. 

The book is essentially a testing-room 
handbook. The elementary principles of 
the various kinds of alternating-current 
apparatus are explained concisely, the be- 
havior of the apparatus is described and 
detailed instructions for testing it are 
given. The mathematics are of the simplest 
kind; knowledge of elementary algebra 
and geometry will enable the student or 
test-room worker to follow all of the ex- 
positions easily. 


ContTINUoUS-CURRENT ENGINEERING. By 
Alfred Hay. Published by D. Van 
Nostrand Company, New York. 
Cloth; 334 pages, 5'4x8'4 inches; 183 
illustrations. Price, $2.50. 

The author states in the preface that 
this book is intended to give an intro- 
ductory course in the subject specified in 
the title, and this level is maintained in 
most part. The chapters devoted to the 
principles of direct-current dynamo and 
motor construction and the 
machines are 
comprehensive than the 
would indicate. They are by far the best 
portions of the book and with some am- 
plification and the addition of a few prac- 
tical tables and charts could be made into 
a very presentable treatise on 
design. 

The 
sulators are so meager as to be useless, 
but the remainder of the book is meri- 
torious, though not nearly so praiseworthy 
as those first mentioned. 

There are 


testing of 


those considerably more 


avowed aim 


dynamo 


chapters on conductors and_ in- 


errors here and there, of 
course—this is the first edition. For ex- 
ample, on page 103, it is stated that a 
coil undergoing commutation travels, dur- 
ing that process, an angular distance equal 
to that covering the thickness of the 
brush face plus the thickness of one 
commutator bar. The fact is that the 


travel during commutation is that repre- 


sented by the arc of the brush face only; 
consequently the equation near the middle 
of page 113 is inaccurate. The discrepancy 
in some cases: might be considerable; in 
most cases it would not be serious, but 
its effect is in the unfavorable direction 
in any case because the actual commuta- 
tion “frequency” is greater than the for- 
mula would make it. 


So9 


The author’s phraseology is not always 
above criticism. On page 5, for example, 
he speaks of a magnetic field consisting 
“of circular lines of force having their 
centers on the axis of the wire” which 
carries the field-producing current. On 
page 50: “the moving coil is joined in 
series with a resistance and is then con- 
nected across,” etc. On page 119 the 
“injecting” an e.m.f, 
into an armature coil. Further, in the 
footnote on nage 303: ‘If one of the ma- 
chines should 


break in the 


author speaks of 


lose its field, owing to a 
shunt,’ etc. While 
lapses are not important enough to detract 
greatly from the value of the book as a 
textbook, they are minor obstacles to an 
isolated student and mar the otherwise 
high character of the book. 


these 





Books Received 


“Efficiency as a 
and Wages.” By 


Basis for Operation 
Harrington Emerson. 
New York. 
I7I pages, 434x7™% inches; illus- 


The Engineering Magazine, 
Cloth ; 
trated. 

“Power, Heating and Ventilation.” By 
Charles L. Hubbard. The Technical Press, 
Brattleboro, Vt. Cloth; 647 pages, 5'4x9 
inches; tables; 412 illustrations; indexed. 
Price, $5. 


“Hydroelectric Developments and Engi- 


neering.” By Frank Koester. D. Van 
Nostrand Company, New York. Cloth; 


454 pages, 7%4x10!'4 inches; illustrated; in- 
dexed. Price, $5. 

“Electrical Engineering.” By C. P. 
Steinmetz. McGraw-Hill Com- 
pany, New York. Cloth; 455 pages, 534x 
94 inches; 239 illustrations; tables; in- 
dexed. Price, $4. 


Book 


“Elements of Machine Design.” By 
Dexter S. Kimball and John H. Barr. 
John Wiley & Sons, New York. Cloth; 
445 pages, 534x9 inches; 196 illustrations; 
indexed. Price, $3. 

“Radiation, Light and Illumination.” By 
C. P. Steinmetz. McGraw-Hill Book 
Company, New York. Cloth; 305 pages, 
534x9% inches; 127 illustrations; tables; 
indexed. Price, $3. 

“Electric Railway Troubles and How 
to Find Them.” By Paul E. Lowe. 
Frederick J. Drake & Co., Chicago, III. 
Cloth; 367 pages, 5x74 inches; 118 il- 
lustrations; indexed. Price, $1.50. 

“Direct and Alternating Current Test- 
ing.” By Frederick Bedell, assisted by 
Clarence A. Pierce. D. Van Nostrand 
Company, New York. Cloth; 265 pages, 
54x84 illustrated ; 
Price, $2. 

“Motorman’s Practical 
structor.” 
erick J. 


Morocco 


inches; indexed. 
Air Brake In- 
By George R. Denehie. Fred- 
Drake & Co., Chicago, IIl. 
leather; 280 pages, 41%4x63%4 
inches; 151 illustrations; indexed. Price, 
$1.50. 
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Personal 


——— 


Guy H. Gibbs, who has been with the 


Westinghouse Electric and Manufacturing 


Company for the 
which have been with that 
Cincinnati office, is now with the Western 
Electric Company at Cincinnati. 

L. G. Kibbe has resigned as treasurer 
of the Wheeler Condenser and Engineer- 
ing Company, of Carteret, N. J., 
to take an active part in the management 
of the Warren Steam Pump Company, of 
Warren, Mass. Mr. Kibbe will be lo- 
cated at the head offices of the latter 
company at Warren. 


company’s 


in order 





Society Notes 


The New York Engineers Protective 
Society will hold its forty-first annual en- 
tertainment and _ reception on _ Friday 
evening, November 12, at Lyric hall, Sixth 
avenue, near Forty-second street, New 
York City. The vaudeville entertainment 
of high-class professional artists will be- 
gin promptly at half past eight o’clock. 
The arrangement committee promise a 
night of pleasant sociable enjoyment. 


past eight years, four of 


POWER AND THE ENGINEER. 


and Prof. Walter Rautenstrauch, Colum- 
bia University, will present a paper on 
“Design of Curved Machine Members 
under Eccentric Load.” 


James Watts’ Association No. 7, N. A. 
E., New York held its annual 
smoker Saturday evening, October 
30 at the new meeting 307 West 
Fifty-fourth street. The usual large at- 
tendance that the socials of No. 7 always 


of 
on 


rooms, 


attract was present and a pleasant even- 
ing spent. Brief addresses were 
made by Past National Presidents Smith 
and Stone, and a warm address of wel- 
brother Ronnie. 


was 


come was extended by 
The entertainment was furnished by John 
Foote, J. Chapman, William Murray, 
Robert Webb, C. S. Thompson, John 
Tracy, Henry Frantzen and Jack Armour. 
Frank Martin was the master of cere- 
monies. Refreshments were served. The 
attendance included many men of promi- 
the engineering world. 


nence in 





768 of the November 2 number, 
a table was inadvertently omitted. This 
table, which should have been incorporated 
ir the article entitled, “New Type of Jet 


On page 


Condensers,” is presented herewith. 











OF TESTS OF WHEELER 


RECTANGULAR UN 


DER TYPE JET CONDENSER. 

















INJECTION. Diff. in Temp. 
Corres. Temp. of | } between Steam 
|Absolute Pressure,, Exhaust Steam, d jand Cire. Water, 
Vacuum, In. Mer. In. Mer. | Deg. F In, Deg. F.|Out, Deg. F.| Deg. F. 
988 65 raw 1.25 85.5 44 “85 ( 5 
28.7 1.2 85.0 $4 85 0.0 
28.75 1.15 83.5 44 83 0.5 
28.7 1.2 85.0 44 83 | 2.0 
28.75 1.15 83.5 44 | 80 | 3.5 
28.75 1.15 83.5 44 81 | 2.5 
28.65 1.25 85.5 44 | SO | §.5 
28.55 1.35 88.5 44 87 1.5 
28.75 1.15 83.5 43 79 4 5 
28.75 1.15 83.5 43 76 7.5 
28.6 1.3 87.0 43 82 5.0 
28.6 L.o 87.0 43 82 5.0 
28.7 as * 85.0 43 82 3.0 
28 .65 | 1.25 85.5 43.5 82 3.5 
28.75 | 1.15 83.5 3.5 83 0.5 
The American Society of Mechanical 
Engineers will hold its next monthly Help Wanted 
mecting on Tuesday evening, November Advertisements under this head are in- 
er . eer sya: ted 25> cents per line. About sie words 
9, at the Engineering Societies building, iC bg Mang ere en — F . 
29 West Thirty-ninth street, New York. WANTED—Thoroughly competent steam 
> Se Te . —_ specialty salesman; one that can sell high- 
Prof. Gaetano Lanza and L. S. Smith, grade goods. Address “M. M. Co.,” Power. 
Massachusetts Institute of Technology, AN ENGINEER in each town to sell the 
best rocking grate for steam boilers. Write 


will discuss “Reinforced Concrete Beams” 


Martin Grate Co., 281 Dearborn St., Chicago. 
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AGENTS WANTED to sell Burgmann 





brated engine packings in territories no val 
covered. See our advertisement on pag: 41. 

WANTED—Night engineer to take ve 
of boilers, engines, ice machines, pumps, o;¢ 
with proper assistance: give reference, s ry 
wanted and notice required. Box 55, Po. pp 


WANTED—First-class draftsman and «xtj- 


mator for high-class steam power and ate 
ing work. Address, giving full particy ays 
references and salary wanted, Box 826, Ciar. 
lotte, N. C. 


WANTED—Engineers who can give a!) or 


part of their time to selling our steam <pe- 
cialties on commission to the trade; ods 
well known and of highest reputation. sur- 
rows Mfg. Co., York, Pa. 

Situations Wanted 

Advertisements under this head are in- 
serted for 25 cents per line. About six irorids 
make a iine. 

POSITION WANTED either as_ stea or 
gas engine engineer by man holding first-class 
Ohio license; can furnish best of reference 
as to character and ability. Box 63, Power. 

POSITION WANTED as engineer: have 
had 11 years’ experience on steam = turbines 
and reciprocating engines and all electrical 
appliances: ean furnish best of references. 
Address “W. R. V.,"" Box 64, Power. 


CHIEF ENGINEER and capable executive, 
accustomed to the erection and operation of 
large power houses and industrial plants, 
would like to connect with a eg whieh 
desires a first-class man. Box 65, Powrn. 


CITIEF ENGINEER operating a central 


station plants and producing results, would 
like to connect with a concern which desires 


a first-class man. Box 66, PowERr. 

ERECTING ENGINEER, age 
mechanic, technical training. operator and 
erector of engines. boilers, generators and 
complete power plant equipment. desires to 
change present employers. Box 67, Powsr 

ENGINEER, eleven years’ experience, wants 
pesition in Ohio: experience with Corliss and 


35, all-round 


automatic engines, fire and water tube boilers, 
d.c. generators, ete.: will go as engineer or 
oiler with chance for advancement : hi ive tools 
and indicator outfit: seven years in present 
pesition: steady. sober and married: age, 29 
years. “Engineer,” Box 68, Power. 
Miscellaneous 
Advertisements under this head are in- 
serted for 25 cents per line. About sig words 


make a line. 

PATENTS secured. C. L. 
of Patents, 4 McGill Bldg.. W ashington, .. €. 

ANY FIRM or engineer in charge of a 
steam plant that is troubled with scale in the 
boilers can get absolutely free, the best indi- 
cator and reducing wheel made, with velvet- 
lined mahogany case. For particulars, ad 
dress Great Lakes Chemical Works, Manito- 


woe, Wis. 
For Sale 


this 
line. 


1 *arker, Solicitor 


aie in- 
words 


head 
About sir 


Advertisements under 
serted for 25 cents per 
make a line. 

FOR SALE—20x4S Wheelock engine «and 
two 72”x18’ high pressure tubular boilers in 
good condition cheap. Address “Engineer.” 
Box 2, Station A, Cincinnati, Ohio. 

BATES CORLISS engine, 16x36 (150 h.p.), 
flYwheel diameter 12’, face 22”, with complete 
outfit: immediate delivery. Kindel Bed Com- 
pany. Telephone 1460 Stuyvesant, New York 
City. 

ONE DEEP WELL pump, Laidlaw-Dunn- 
Gordon manufacture; size 12x8Wx18": du 
plex, double acting, cylinder 2S feet below 
surface; in good working condition. Address 
john Gund Brg. Co., La Crosse, Wis 








Alphabetical Index to Advertisers 
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Advance Packing and Supply Co. 91 American Steam Gauge = and Bayer Soot Blower System 100 . asey-Hedges Co. 105 
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orresdale Pumping Plant and Filters 


Low Head Centrifugal Pumping Station with Capacity of 280,000,000 
Gallons in 24 Hours and Largest Filtering Plant of Its Kind inthe World 





BY 


Philadelphia is fortunate in having the 
largest plant in the world for purifying 
its drinking water, some of which comes 
from the Delaware and the balance from 
the Schuylkill river. Formerly about 95 
per cent. of the water came from the 
Schuylkill and the remaining 5 per cent. 
from the Delaware, but conditions are 
now reversed and approximately 70 per 
cent. comes from the river last mentioned. 
Before the improvements which made this 


THOMAS 


pumped under pressure direct into the dis- 
tribution system. The entire filtration 
system is comprised of five separate filter 
stations with a total nominal capacity of 
22,000,000 gallons per 24 hours. Of this 
total the Torresdale pumping station has 
a capacity of 280,000,000 gallons, or nearly 
70 per cent. of the entire amount. 


PuMPING STATION 


The Torresdale plant, which has now 


WILSON 


ments the power plant will 
special attention. 

An exterior view of the plant is shown 
in Fig. 1 and its location with regard to 
the filters, river, etc., may be noted in 
Fig. 2. 


be given 


The building is of granite and 
mottled brick construction covered with 
an asbestos slate roof. It is 110 feet 
wide by 180 feet long and is divided 
longitudinally into a boiler and engine 
room, both 54 feet wide and running the 








eee 











possible were completed, all the water 
was pumped normally to, artificial reser- 
Voirs constructed on elevated sites, from 
which it was distributed through the 
mains by gravity except in some of the 
higher districts. The same condition pre- 
vails at all the stations on the Schuylkill 
Tiver, with the exception that the water 
is filtered before it is delivered to the 
mains, but the water from the Delaware, 
all of which passes through the Torres- 
dale station, is first filtered and. then 


FIG. I. 


PUMPING STATION, TORRESDALE 


been completed and has been in opera- 
tion for some little time, is located on the 
Delaware river about 11 miles upstream 
from the center of the city. Its site, at 
the corner of Delaware avenue and 
Pennypack street, near the northeastern 
city boundary, covers 200 acres of ground, 
and sufficient space has been acquired for 
future extensions. The station consists 
of an intake, pumping station, preliminary 
filters, 65 slow sand filters and a filtered 
water basin, but of these various depart- 


full length of the building with the ex- 
ception of a small reservation on the boil- 
er-room side for office space. 

For equipment, the boiler room contains 
nine 300-horsepower Heine water-tube 
boilers arranged in batteries of three. 
Each boiler is provided with 189 tubes, 


18 feet long and 3% inches in diameter, 


and a drum 23 feet in length by 48 inches 
in diameter, which give a total heating 
surface of 3381 square feet; besides 10 
per cent. additional surface is obtained 
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in a Foster superheater. Murphy stokers 
furnish a grate surface of 52.5 square 
feet, making a ratio of water heating to 
graté surface of 64.4. The working pres- 
sure is 175 pounds gage and a superheat 
of 70 to 80 degrees is carried. In addi- 
tion each battery of boilers is provided 
with a Sturtevant economizer containing 
382 four-inch tubes, 8 feet in length, and 
a draft of 0.6 inch in the flue back of the 
boiler is maintained by a Custodis con- 
crete stack 250 feet high and 9 feet in 
diameter all the way up. . 


CoALING FACILITIES 


Semi-bituminous coal is burned on the 
grates and is delivered to the plant either 
by water or rail. From the barge which 
is being unloaded at the wharf in Fig. 1, 
the coal is unloaded by a _ locomotive 
crane, carrying a 114-ton clam-shell buck- 
et, into a 30-ton car. The tracks are ar- 
ranged so that the coal may be delivered 
to the storage pocket south of the boiler 
house, which has a capacity of 3000 tons, 
or to the coal tower shown to the rear 
of the plant. If to the latter, it is first 
weighed and then dumped to a _ hopper 
beneath the track. It is then crushed and 
elevated to a 200-ton storage bin in the 
tower. From here the coal is discharged 
into one-ton cars running along a track 
over the boilers and is dumped into in- 
dividual hoppers, one for each _ boiler, 
holding to tons of coal and delivering by 
gravity to the furnace. All of the coal- 
handling equipment is Link Belt apparatus. 

From an ash hopper below the boilers 
the ashes are discharged into small cars 
and delivered by means of the elevator 
previously mentioned into a compartment 


FIG. 2, SITE OF PUMPING PLANT 


of the coal tower to be disposed of either 
by rail or boat, or as at present are mere- 
ly dumped on the premises. 


PATH OF THE FEED WATER 
Feed water naturally comes from the 


AND FILTERS 
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river and makes its entrance through a 
4-inch pipe through which it is drawn by 
a C. H. Wheeler 7% and 7 by tIo-inch 
pump and forced into a Webster heater 
which is located in the boiler room and 
raises the temperature of the water to 


a / 
‘s) 
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FIG. 3. BOILER ROOM 
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110 degrees Fahrenheit. Either one of 
two to and 7 by 12-inch Buffalo outside- 
packed pumps, with their suctions at- 
tached to the heater, forces the water 
through the economizers from which it 
escapes at 250 degrees to the boilers. 
Sell: lers injectors, one for each battery of 
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FIG. 4, BOILER FEED-WATER PIPING 


boilers, are also provided, and Vigilant 
feed-water regulators control the feed. 
Two 3-inch mains, one for injector ser- 
vice and the other for the pumps, tap to 
each boiler, the method of connection be- 
ing as shown in Fig. 4. Ordinary 2-inch 
blowoff connections are made from each 
boiler to a 4-inch pipe which leads to a 
tank outside the building and thence to 
the river. 

At either side of each battery of boilers, 
small vertical engines are installed to op- 
erate the reciprocating bars controlling 
the feed of the Murphy stokers. Recently 
these have been supplemented by a single 
scven-horsepower motor, which imparts 





FIG, 5. 


its motion to the bars by means of Rey- 
nolds silent chains, and with power to 
Spare easily controls the nine stokers. A 
ndard” damper regulator made by the 
llins Manufacturing and Supply Com- 
Deny, of Philadelphia, controls the air 
supply to each furnace, 
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STEAM PIPING 
Each boiler is connected to a 10-inch 
header by a leader 5 inches in diameter. 
From the header 6-inch connections are 
made to each engine, the pipes dropping 
to the floor and rising to the unit on 


the engine-room side of the division walls. 
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FIG. 6. PUMPS SUPPLYING 


The unusual provision for expansion and 
contraction will be noted in the circular 
bends clearly visible in Fig. 3. 


PuMPING UNITS 
As previously stated, the station has a 
capacity of 280,000,000 gallons. Water is 
pumped from the Delaware river to the 





THE SEVEN CENTRIFUGAL PUMPING UNITS 


preliminary filters, which are 37.5 feet 
above mean high tide, and is also pro- 
vided under pressure for feeding the pre- 
liminary and final filters. The enormous 
daily capacity of the station is made up 
by seven centrifugal pumping units, each 


having a capacity of 40,000,000 gallons in 





813 


24 hours against an average head of 42 
feet, and the foundation is now being 
built for an eighth unit of the same ca- 
pacity to be driven by a De Laval steam 
turbine. The six units first installed con- 
sist of R. D. Wood & Co. centrifugal 
pumps, with two 30-inch suctions and a 





WASH WATER TO FILTERS 


36-inch discharge, driven by Reeves cross- 
compound engines, 16 and 32 by 20 inches, 
making 170 revolutions per minute. The 
seventh unit, which has been but recently 
installed, Allis-Chalmers 
centrifugal pump, with two 24-inch suc- 
tions and a 36-inch discharge, driven by 
a Bates engine of the 
same cylinder dimensions as the others 
and making 162 revolutions per minute. 
All of these units are shown in Fig. 5, the 
Jates and Allis-Chalmers unit appearing 
in the foreground. 


consists of an 


cross-compound 


Each of the centrifugal pumps, which 
are of the double-suction type, are placed 
immediately over the pump well, or to be 
more specific, the intake from the river. 
They discharge through pipes 36 inches 
in diameter, provided with hydraulically 
operated gate valves, into a’ steel header 
11 feet in diameter, which is located on 
the north side of the engine room. This 
conduit is connected with a second header 
so that the water can be delivered to the 
preliminary filters, or these filters may be 
bypassed and the slow sand filters sup- 
plied direct from the river. 

The intake, which is approximately 700 
feet in length, is constructed of rein- 
forced concrete. Its section is of horse- 
shoe shape, flat on the bottom and rounding 
on top, and 14 feet wide by 10 feet 6 
inches to the highest point of the arch. 
As will be evident from Fig. 1, it is pro- 
vided with two gate houses, one at the 
cuter end and the other midway. The 
house at the middle position was utilized 
before the completion of the outer por- 
tion of the intake and was originally in- 
tended for an inlet from a sedimentation 
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basin to be constructed in the river. The 
intake chambers are covered by granite 
and brick houses to conform with the 
general architecture of the other build- 
ings. They are built of concrete and pro- 
vided with shut-off gates and removable 
screens, the gates being operated by elec- 
tric The screens in each house 
are eight in number, four fine and four 
one of each being in series, so 
that there are really four channels for the 
water and abundant opportunity is given 
for cleaning the idle ones while one or 
two of the sets are in operation. The fine 
screens are made up of 42-inch bars set 
on 14-inch centers, which would provide 
a 34-inch space between, and the coarse 
screens are made up of 4x'%-inch flats 
spaced 4 inches clear. 

Surface condensers are provided 
each of the pumping units. Six were 
furnished by R. D. Wood & Co. with 
their units, and each of these contains 
423 tubes, 8 feet 8 inches long and 1 inch 
in diameter. In condensers the 
water is external to the tube, but in the 
C. H. Wheeler condenser furnished with 
the Bates and Allis-Chalmers unit, the 
water passes through the tubes which are 
I inch in diameter, 426 in number and 9 
feet 2 inches long. 


power. 


coarse, 


for 


these 


As cooling water can 
be obtained at a from the dis- 
the large centrifugal units, 
circulating pumps are not required. A con- 


pressure 
charge of 


nection is made from the discharge main 
condenser and the water 
turned to this main at a point nearer 
the pump, the amount being 
regulated by a hand-operated valve on the 
pipe leading into the condenser. 


to each is re- 


required 


Test oF Pumpine UNIT 

Tests of the last unit installed are avail- 
able and it may be of interest to note its 
performance. Two tests were conducted, 
one a 30-day endurance trial and the other 
a 24-hour economy run. Data obtained in 
the test last mentioned are presented in the 
accompanying table, in which the results 
speak for themselves. The 30-day test 
was reported briefly as follows: 

The test was started in February and 
concluded in the latter part of March, 
19090, the total time being 30 days and 
20 hours. During the entire run the en- 


gine was stopped only 2 hours and 35 
minutes; 40 minutes for the condenser, 
100 minutes for testing and 15 minutes 


for the engine. Just before the engine 
was stopped at the conclusion of the test 
an examination was made and everything 
was found running cool except the high- 
pressure and the crank-shaft 
bearing adjoining it, which was 
too hot to hear the hand on. This heat- 
ing it was claimed was due to an idle 
eccentric. The engine had gotten a little 


eccentric 


almost 


loose, especially the low-pressure crank 
pin, but apparently could have run some 
time longer. Both the high- and low- 
pressure cylinders were found- nicely 
polished and lubricated, and the high- 
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pressure valve was in good condition and 
well lubricated, but the casing in which it 
worked appeared to be covered with a 
rough black substance like burnt oil. In 
conclusion the engine was reported to 
have operated smoothly and carried its 
load easily, being run at all times on the 
governor. 


AUXILIARY Pumps AND ELEcTRIC PLANT 

In addition to the main pumping units 
the station is equipped with one two- 
stage centrifugal pump, with a capacity of 
2%4 million gallons in 24 hours, driven by 


FIG. 7. 


a 110-horsepower De Laval turbine mak- 
ing 1400 revolutions per minute. This 
pump furnishes water for the final filters, 
and the preliminary filters are supplied 
by two De Laval turbine pumps rated at 
75 horsepower and a capacity of 5,000,000 
gallons against a head of 60 feet. A 
Worthington 
also 

filters, 


steam pump- of large size 
wash water to the final 
These smaller units are shown in 
Fig. 6, and Fig. 7 is a view of three gen- 
erating sets installed in the station to sup- 
ply current for lighting and to the vari- 
ous small motors distributed about the 
plant. Of the generating sets, the prime 


supplies 
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movers are De Laval turbines and 1 
generators are Crocker-Wheeler co. 
pound-wound machines. Forty-five ar 
and a number of incandescents form tl 
lighting load, and as the voltage is 2: 
the arcs are connected two in series. 1 
exhaust steam from these three lighti 
units and the three turbine pumps is 

delivered into a 22-inch Alberger 

rometric condenser, which takes its wat 
from the discharge of the main pumps 
the same way as all the other condensers 
and maintains a vacuum of 28 inches aid 
better right along. This 


condenser is 








TURRO-GENERATING SETS IN FOREGROUND 


equipped with an Alberger dry-vacuum 
pump, 6 and 14 by 10 inches, while the 
surface condensers are all served common 
by two Williams dry-vacuum pumps and 
two wet-vacuum pumps of C. H. Wheeler 


make. 


PRELIMINARY FILTERS 

From the 11-foot conduit leading from 
the station, the unfiltered Delaware river 
water is delivered to a system of p1 
liminary filters, which are of the 
chanical type, using both water and air in 
washing, but omitting the coagulant. 
These filters are located directly south of 


mC- 
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OFFICIAL DUTY TRIAL OF BATES AND ALLIS-CHALMERS PUMPING UNIT. 
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the slow sand beds at an elevation high 
enough to cause the water to pass through 
both the preliminary and final filters by 
gravity. They are arranged in rows of 
15 each, with two rows in each filter house 
facing a central aisle. There are four 
and a total of 120 beds, each 
measuring 20 feet 3 inches by 60 feet in 
the clear. Each bed is controlled by an 
individual operating table. 

The filtering material consists of 15 
inches of gravel varying in size from 2 
to 3 inches, 4 inches of gravel varying 
from % to 1% inches, 3 inches of gravel 
varying from 44 to ™% inch, 8 inches of 
gravel varying from % to 4% inch and 12 
inches of sand varying from 08 to I 
millimeter. The depth of water carried 


houses 
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arches and have puddle under the floor 
and surrounding the side walls. In all 
essential details they are similar to the 
other plants. The affluent is discharged 
into pipes laid under the courts, on which 
the filters face, and these pipes connect 
with a reinforced concrete conduit leading 
to the filtered basin, which lies 
south of the final filters and near the pre- 
liminary filters. 

The constructed on lower 
ground, and its elevation is such that the 
water is delivered to it from the final 
filters by gravity. It is rectangular in 
601x762 feet, with an available 
depth of 15 feet, and has a capacity of 
50 million gallons at the normal water 
line. A conduit ro feet 7 inches internal 


water 


basin is 


shape, 
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Evaporative Condensers 
By W. H. Boot 


In Great Britain the evaporative con- 
denser has obtained considerable favor, 
and it is sometimes made in large sizes. 
That illustrated was designed to dea! 
with 1000 pounds of exhaust steam per 
minute at the electricity-supply works of 
Southend, a seaside town near the mout! 
of the Thames, England. This big con 
denser is built up of 2160 gilled 5-inch 
pipes, each 5 feet long and arranged in 
72 flattened spirals disposed in two long 
banks of parallel sections. A novel fea 
ture in this large apparatus is that the 











FIG. 8. 


over the filtering materials is 4 feet. After 
passing through a hydraulically operated 
valve and an affluent controller, the water 
passes to the affluent gullet and is ad- 
mitted to a 11-foot riveted steel 
the prefiltered 
water to the slow sand filters. Compressed 


second 
conduit, which carries 
air is supplied to each house by means of 
a Root blower through a 29-inch pipe 
running the full length of the building. 
The air system is connected to the wash- 
water piping, and air is introduced through 
the manifold in the bottom of each filter. 


FINAL Fitters AND BASIN 
The final filters, which number 65, are 
all rectangular in shape, and each has 
They 


are built of concrete, covered by groined 


an area of approximately 34 acre. 


INTERIOR OF ONE OF THE PRELIMINARY 


diameter carries the filtered water from 
the basin to the Lardner’s point pumping 
station 3 on the Delaware 
river, where it is pumped into the dis- 
*tribution system. 


miles below 





The next meeting of the 
of the 
chanical Engineers 


3oston mem- 
Society of Me- 
held at the 
Lowell building, room 6, Massachusetts 
Institute of Technology, Wednesday 
evening, November 17, at 8 o'clock. The 
subject of this meeting will be a topical 
discussion on 


bers American 


will be 


Low Pressure Steam Tur- 


bines. This discussion will be opened by 
H. G. Stott, W. L. R. Emmet, Richard 
H. Rice, Professor Miller and others. 


Discussion by nonmembers is 


invited. 


cordially 


FILTER BUILDINGS 


condensed steam is not allowed to be 
all driven to the lowest point, but is 
drained out of each section of pipes at 
three places in the hight of the apparatus 
as well as at the base. 

Steam enters the upper ends of all the 
72 spirals, and the drained-off water 
comes off very much hotter from the 
upper drainage pipes than from the low- 
er points. This effects a twofold econ 
omy, for the water passes off to the 
feed at a higher temperature and is pre- 
vented from parting with its heat to th 
condensing water outside the pipes. 

Water is not always required as a con 
densing medium. It is probable that in 
severe climates the surface provided 
would obviate the necessity for water 
cooling, but water is usually trickled over 
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the pipes, and not more than a third or 
half of the boiler-feed supply is wanted 
at the condenser. In a dry climate the 
evaporation of the trickling film of water 
is promoted by the absorptive power of 
the air, and at Southend during Septem- 
ber of 1907 the water costs were reduced 
26 per cent. as compared with a surface 
condenser and cooling tower. In Janu- 
ary of 1908 the costs per unit were 0.1378 
cent. In January, 1909, it should have 
been 0.10 cent, or 26 per cent. less. It 
was actually only 0.024 cent per unit or 
76 per cent. less. Since water costs 36 
cents per 10,000 pounds (1000 English 
gallons), the saving is important, for a 
year’s water now costs only $1000, as 
compared with $3335 in 1906, though the 
units generated have gone up from 1,437,- 
278 to 1,800,000 units. 


The air pump, Fig. 3, is an Edwards 
12x10-inch three-throw. There are two 
of these, one being standby. The one at 
work is run 18 hours daily and consumes 
45,000 electrical units per year to drive 
it. It discharges by way of a Lea auto- 
matic recorder. The water service is by 
centrifugal motor-driven 5-inch pumps, 
and the condensed-steam wet pump con- 
sumes 15,000 units. The condenser not 
being fully loaded, the circulating pumps 
only run 3% hours per day and use 13,- 
000 units per year. The total energy con- 
sumed is 73,000 units. A’ surface plant 
and circulating pump of equal capacity 
would, it is estimated, consume 303,000 
units, and the relative costs of the Led- 
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soon as formed, and for this purpose 
division plates or diaphragms have been 
introduced, and greater efficiency of the 
condensing surface is claimed to result. 
The same principle is carried out in the 
atmospheric condenser by the several 
drainage points named above, but not 
quite all water is removed. Some is left 
at each point to maintain a certain effer- 
vescent action which is said to obtain and 
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for each case must have its own best 
temperature, and this can only be found 
by trial. 

In the Southend plant there are valves 
provided for the adjustment of the drain- 
age of the condenser sections as the load 
varies, thus securing a hot feed with light 
load as readily as when on full load. The 
air pumps deliver to a Lea recording ap- 
paratus through which the water flows to 
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ward condenser is as $1500 to $6300 for 
an ordinary surface-condenser plant. At 
Southend the surface-condenser tubes be- 
came very much scaled, but this has now 
been avoided, and it is much easier to 
clean the gilled pipes externally than the 
surface pipes internally. 

Considerable attention has of late been 
directed upon the removal of the con- 
densed steam from surface condensers as 











I. THE ATMOSPHERIC CONDENSER AT SOUTHEND 


to be so efficient in transferring heat to 
the pipe surface to be lost through the 
pipe thickness. 

As many as 27%4 inches of vacuum may 
be maintained with the atmospheric con- 
denser, but at Southend the hotwell is 
kept to 120 degrees as the eco- 
nomical temperature all round. This 
economical temperature cannot be dog- 
matically asserted to be universally best, 


most 


the hotwell, and the sectional drainage 
is taken out by a pump and delivered to 
the Lea apparatus. The station supplies 
both lighting and power circuits, but 
there is nothing out of the ordinary in 
the engines or boilers. 

With so large a number of joints it 
might be feared that there would be 
considerable air leakage into these atmos- 
pheric condensers, but this is not found 
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to be the case. The cast-iron pipes them- 
selves, if soundly cast, do not leak air, 
and great care is exercised in making the 
joints. free to expand 
and contract and no harm results from 
turning steam through them until fully 
heated and then suddenly quenching by 
turning on the water from the distribut- 
ing mains. 

It is a matter of importance that the 
ends of the pipes should be true and even 
so that parallel joint rings will make 
tight joints. Fig. 4 shows the general 
plan of the condensing plant and its ele- 
vation, Needless to these atmos- 
pherie condensers require very consider- 
able floor space, the condenser alone re- 
quiring a space at Southend of I11x32 
feet in addition to the air-pump room 
and oil separator. But where room can 
be found either on the ground or on a 
comparatively low roof, these condensers 
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are able to give 
themselves. 


a very good account of 
3eing so extensive and hav- 
ing so many joints, it is essential to erect 
them carefully, so that each section may 
be assured of tightness before it is 
concealed between other sections. 





The United States Civil Service Com- 
mission announces an examination on 
November 22-24 to secure eligibles for the 
positior of junior engineer in the Geologi- 
cal Survey at an entrance salary of $840 
ce, anni. The subjects and weights are 
as fc.iows: Elementary chemistry, physics 
an -uathematics, 10; essay on one of a 
e«ei° tion of topics, 20; mechanics and 
a@y*amics of engineering, 10; special sub- 
‘© cts of engineering, 25; training and ex- 
erience, 35. The application form is 
No. 1312. 
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“Tom” Sawyer on Receiver 
Pressure 


By F. L. JoHNson 


“Jack” Armour came in with half a 
dozen books under his arm, which he had 
collected at a great expenditure of time 
and some money. Coming directly to my 
desk he pushed aside a lot of manuscript, 
shoved a score of unanswered letters 
under the pastepot, and dumped the books 
on the bare spot he had made, saying as 
he did so: 

“There! I have always told you that 
it was not Solomon said there is 
nothing new under the sun, but that it 
was Ben Akipa, a Greek jokesmith, who 
lived long before Solomon; and Solomon 
copied it. Here is all of the corroborative 


who 


testimony that I need to prove my case. 






























6 Water Supply 
Return to Air 
4 Hot Water 


—— fea = 


7 


“8S Return to Air 








” 





”. 
8 Valve 


Discharge to Hot Well 


© 


There is a whole lot more that I could 
get, but as those Greeks only had twenty- 
three or twenty-four letters in their 
alphabet, and some of them are so differ- 
ent from ours, much that they wrote is 
hard-to understand. But if you will go 
through books you will see 
that I am and have been right.” 

As historical research had never been 
an attractive pursuit for me, I was about 
to admit the justice of his claim that 
Solomon was a plagiarist; in fact, I was 
prepared to admit that the fact that he 
plagiarized was one evidence of his wis- 
dom, when Sawyer came in. He had be- 
come such a frequent caller recently that 
he was no longer stopped at the gate 
and asked to give his name and state his 
business. Sitting in the visitor’s chair, 
and handing me a Manuel Garcia cigar 
and a match, he said: 

“IT came in to make a short social call 
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Ledward’s Evaporative Condenser, 2160 Corrugated Pipes 
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and to say a word or two about some- 
thing I saw in Power for September 28, 
on page: 540, where S. A. Reeve says: 
‘No doubt an engine with sufficient 
cushion but no lead, or even with nega- 
tive lead, might run with less friction, 


but it would lose much steam.’ Now, I 
know that men who are familiar with 
all sorts of theoretical steam-engine 


knowledge will agree with Mr. Reeve; 
but will he take a steam engine, set the 
valves so that the conditions he names 
will be fulfilled—that is, sufficient cushion 
(which, by the way, is none at all) and no 
lead, and show by measuring the water 
used and power developed that that of 
which he has no doubt is a plain state- 
ment of the facts in the case? From time 
te time I see a whole lot of theory in 
print from the pens of scholarly gentle- 










men, but not a line from one of them 
regarding results of any experiments 
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PLAN AND ELEVATION OF CONDENSER AT SOUTHEND 


made by anyone to prove that it takes 
any more pounds of steam to develop a 
horsepower with one kind of valve set- 
ting than it does with another. 

“Of course, I know that it takes less 
steam from the boiler to fill the cylinder 
up to the point of cutoff, if the clearance 
is already filled with steam caught by 
the closing of the exhaust valve and com- 
pressed to initial pressure by the piston, 
but I know just as well that it takes 
power to do this compressing. This 
power must come from the engine and 
the engine gets its power from the steam 
that runs it. Now, what Mr. Reeve 
says, and he is not alone in this, for 
several other eminent engineers and au- 
thors have said the same thing, is that 
it is cheaper to run an engine to com- 
press the steam used to fill the clearance 
than it is to fill it from the boiler. In 
other words, steam can be made for less 
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money in the clearance spaces by com- 
pression than in a boiler. 

“If it is true that the clearance space 
can be filled with steam at initial tem- 
perature and pressure cheaper by the en- 
gine than by the boiler, then a_ space 
larger than the clearance space may be 
filled in the same economical manner, and 
a compressor may be run compressing 
exhaust steam which may be used to op- 
erate other compressors, and so on, like 
the ‘fleas which have other fleas to bite 
‘em;’ and if we have compressors enough 
we can shut down the one small boiler 
needed to start the first compressor just 
as soon as the cycle is complete. 

“IT may be, probably am, lame in my 
conception of what these men have said 
and what they still continue to say, but 
I wish some of them would make a few 
experiments that will prove their con- 
tention. If one of them will take a simple 
engine, give it a fixed load and then 
measure the steam consumption per horse- 
power-hour for different kinds of valve 
setting, I will forever hold my peace. I 
have several ideas in my head which 
these technical men tell me are founded 
It may be, prob- 
ably is, so, as I got them from observing 
the behavior of engines under different 


on untenable premises. 


conditions. 

“One of these ideas is that a low re- 
ceiver pressure in compound-engine op- 
It has 
been demonstrated to me dozens of times, 
on paper, that the highest efficiency is 
obtained when the steam inthe high- 
pressure cylinder is expanded to receiver 
pressure. If the high-pressure diagram 
ended in a point, there was no loss from 
free expansion. I once had a job as night 
engineer in a plant where the day man 
carried fifteen pounds of receiver pressure. 
When I came on watch I first went over 
all of the machinery under my care, to 
see that it was all in good working order. 
I then turned my attention to the receiver 
pressure, which I reduced from fifteen 
pounds to four. In less than five minutes 
from the time that the receiver pressure 
was reduced, the safety valves began to 


eration is conducive to economy. 


blow. 

“One of the firemen once told me that 
he could always tell when I got on the 
job, and that the plant could be run 
with one less boiler while I was on watch. 
Ile may have been ‘stringing’ me for 
some purpose of his own, but I do know 
that as the receiver pressure was re- 
duced on each engine the governor of 
that engine began to revolve in a higher 
plane, showing that the engine was cut- 
ting off shorter than before. 

“l know that it can be shown on paper 
that with the lower receiver pressure 
there will be less steam compressed in 
the high-pressure cylinder, and that more 
steam will be needed to fill the clearance; 
hut I do not know that these paper con- 
litions are a statement of the true condi- 
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tions, and I want some of these technical 
men to show me. 

“It is plain that with a perfect non- 
conducting cylinder and a frictionless en- 
gine, their contentions would be true, but 
these things we do not have, and I want 
the influence of these unconsidered fac- 
tors measured in terms of pounds of 
water per horsepower-hour. This I never 
expect to get, for these gentlemen, with 
superior smiles at my lack of knowledge 
of the entropy diagram, get out their 
pencils and proceed to prove that with 
the shorter cutoff without compression 
more steam would be used than with a 
longer cutoff and compression to initial 
pressure.” 

Sawyer was really getting in earnest 
and directed his talk toward me as though 
I was the one who was responsible for 
his annoyance, when a disgruntled sub- 
scriber was shown in, who began at once 
by saying: 

“T wrote in here sometime ago, asking 
you how much air it would take to run 
an air-lift pump, and as I never got 
an answer I want to know why.” 

I gave the office boy his name, told 
him to go to the files and get the letter. 
While the boy was out the angry one kept 
on saying things, to which I replied oc- 
casionally with an interrogative “Yes?” 
Soon the boy returned, saying that there 
was no letter from this man on file. I 
then turned to a box of unsigned letters 
that I keep, askin= where he lived. As 
he gave the name of the city, I easily 
found his letter, vyhich I handed to him, 
asking if that was the letter to which 
he referred. 

“Yes,” he replied, “that ‘is it, and I 
want to know why you did not answer 
i.” 

“Are you sure that you wrote that let- 
ter?” I asked. 

“Of course I am,” he said; “don’t you 
think I know my own writing?” 

“Yes,” said I; “I suppose you do, but 
as you failed to add your signature, I 
dc not see how you could expect a reply.” 

His look of blank surprise was worth 
the whole price of admission, as the hand- 
bills used to say. He wheeled and left 
the office without a word, looking neither 
to the one side nor to the other, while 
Sawyer, softly whistling “My Wife’s Gone 
to the Country,” slowly followed him to 
the door. 





A mortgage for $50,000,000, given by the 
Public Service Corporation of New Jer- 
sey, was recently recorded in 11 counties 
of that State, which illustrates how widely 
the properties of the company are dis- 
tributed. It includes all the franchises of 
the Public Service Gas Company and the 
capital stock of the 84 concerns subsid- 
iary to the parent company. All the prop- 
erty owned by the company is used as a 
basis for securing this enormous loan. 
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Experiments Bearing upon the 
Greater Efficiency of the Fire- 
box Heating Surface 


There are many experiments proving 
the simple fact that the heating surface 
exposed to the direct action cf the in- 
candescent gases is more efficient than 
that merely exposed to hot gases: but 
with few exceptions investigators make 
no attempt to separate the heat trans- 
mitted by radiation from the total quan- 
tity transmitted; in fact, the total trans- 
mission is tacitly regarded as being due to 
convection and conduction. The follow- 
ing experiments are cited by Prof. W. E. 
Dalby, in a paper upon Heat Transmis- 
sion, recently presented to the Institution 
of Mechanical Engineers. 

Messrs. Dewrance and Woods in 1842 
divided the water space between the tube 
plates in a locomotive boiler into six equal 
compartments by means of vertical parti- 
tions. It was found that the evaporation 
per square foot in the first compartment 
was equal to the evaporation per square 
foot of the fire box. 
partment the evaporation was one-third 
of that in the first compartment and the 


In the second com- 


evaporation in the remaining compart- 
ments was practically nothing. 

1869 divided a cylindrical 
boiler set in brickwork into four compart- 
ments by vertical transverse plates, each 
compartment being open to the atmos- 
phere, and found that 67.6 per cent. of 
the total water was evaporated in the first 


Graham in 


division, 18.2 per cent. in the second 
division, 8.1 per cent. in the third division, 
5.4 per cent. in the fourth division. 

Wye Williams in 1862 arranged six 
separate evaporating compartments round 
a common flue tube, the first compartment 
being quite separated from the remaining 
five and its heating surface being exposed 
to the flame. 
from the first compartment, which was 
only one inch long, than from the last 
two feet of the tube. 

Couche in 1876 divided a locomotive 
boiler into five compartments by means 


More water was evaporated 


of tube plates. Experiments were made 
with all the tubes open, and also when 
half of them were closed. Five distinct 
drafts were used, ranging from 34-inch to 
3'4-inch vacuum in the smoke box. The 
results show that the evaporation per 
square foot of surface was from two to 
three times greater from the fire-box sec- 
tion than from the first tube section. As 
much as 50 pounds of water per square 
foot of surface was evaporated from the 
fire-box part of the boiler. The effect of 
closing up half the tubes caused an in- 
crease in the heat transmitted per square 
foot exposed. 





The man who thinks that his goods will 
sell themselves usually has a good deal 
to say about unfair competition. 
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Care of Small Steam Boilers 


What Should Be Done to Render Them Safe and Keep Them in Con- 
dition; Some of the Dangers Caused by Incompetency and Neglect 





BY 


The commonest kind of small boiler is 
known as the vertical fire-tube, and is 
built in two types, as shown in Figs. 1 
and 2. It is practically a locomotive boil- 
er set on end, and consists of a shell in 
which is placed an internal firebox. It 
also has two heads, into which are ex- 
panded the tubes through which the hot 
gases pass from the fire to the stack. As 
the furnace plates and tubes are entirely 
surrounded by water they cannot burn 
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FIG. I. A COMMON TYPE OF UPRIGHT BOILER 


if kept free from mud and scale and a 
proper water level maintained. Fig. 1 
shows what is termed a through- or dry- 
tube boiler; Fig. 2 illustrates a submerged 
type, which is preferable to the dry-tube 
design, as there is less trouble from over- 
heated top tube sheet and tube ends. 
These boilers are suitable for use where 
floor space is restricted, for hoisting work, 
excavations and wherever a small amount 
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of steam power is required. They are 
also a favorite, owing to their low first 
cost and simplicity of installation, and 
being easily moved from place to place 
they are greatly used on construction 
work of various kinds. Such a boiler is 
not economical, however, in the use of 
fuel, because the hot gases have a short 
passage through the tubes, and also be- 
cause there is a lack of good circulation 
of the water within the boiler, while the 
outside surface is exposed to the cooling 
effect of the air. 

By noting the construction of the boil- 
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SUBMERGED TYPE OF VERTICAL BOILER 

















FIG. 2. 


er, illustrated in Fig. 2, it will be evi- 
dent that the matter of water level is 
important, in order to keep the upper 
tube end protected from the flame. Low 
water is a common fault with the hoist- 
ing engineer, because his attention is con- 
centrated on the management of the en- 
gine in hoisting and lowering its load and, 
becoming absorbed in the hoisting work, 
the boiler end is neglected. 
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In one instance recently, while passing 
an upright hoisting boiler, the writer 
failed to find any water showing in the 
water glass, although there was a good 
fire on the grate and a steam pressure of 
80 pounds shown by the steam gage. In 
another instance the water level just 
showed at the bottom of the gage glass 
as it rose and fell in the act of ebullition 


Swinging Beam 

















ocoog IF a tH i e} 009000 
~ ht H Ht & 
' ! 
1 ! 
Hat 
' | 
| \ 
! 
* 
rs i 
We} ght} | 
\ H 
ig if 
Tybe Brash: \ 
b= i 
| 
1 
| 
! 
i 
! 
' 
1 
| 
' 
A 
1 
' I weight 
| 
FN elon 
LY e] Cleaner 

































































C90O0o 0 0 000000080 

















P@07072 00000000000 0000" 
aE: 


METHOD OF CLEANING TUBES 
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FIG. 3. 


When the engineer’s attention was called 
to the state of the water level he said 
he had “neglected it a little.’ Not only 
should the water show at the proper level, 
the second gage, but it should also be 
checked by means of the gage cocks, by 
occasionally blowing them out during the 


day. This is something that is almost 
universally neglected in all types of 
boiler. 
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Owing to the hard service imposed on 
small vertical boilers, such as being ex- 
posed to all kinds of weather and usage, 
they rapidly deteriorate, and in most 
places are exempt from any inspection 
law, so that “any old kind” may be found 
in operation on construction work, such 
as canals, tunneling and hoisting jobs. 
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FIG. 4. CHAIN USED FOR REMOVING LOOSE 
SCALE, 








One fault in boiler operation, alto- 
gether too common, is that of forcing a 
new fire in order to get up steam in a 
hurry. The results of such a procedure, 
on a vertical boiler of the type shown. in 
Fig. I, is to cause a greater expansion 
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FIG. 5. 











PLATE BULGED DUE TO OVERHEATING 


of the inner portion of the boiler over 
that of the outer shell, which causes leak- 
age of the tubes in the crown sheet. When 
this occurs the leakage soon forms a de- 
posit on the interior of the tube, which 
not only reduces the heating surface, but 
obstructs the draft. 

Naturally the ashpit must not be al- 
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lowed to become filled with ashes, as the 
grate will warp and burn. 

The steam gage also requires particular 
attention because it is subjected to abuse, 
and the glass face soon becomes broken. 
When this happens the pointer or hand 
easily becomes bent and may thus register 
a false pressure. If the safety valve 
happens to stick the pressure becomes 
excessive, which is doubtless the cause 
of many explosions of this type of boiler. 
If a hoisting boiler is blown down once 
a day it is most fortunate. Once a week 
would probably be more like the actual 
practice. As the feed water comes from 
most any source it is evident that the 
blowing down at stated intervals is es- 
sential in order to clean out the mud and 
loose scale. At least once a day is abso- 
lutely necessary. 

Another matter that should have the 
engineer’s attention is that of the fusible 
plug. It should be examined at least 
every three months, and in cases of bad 
weather, where scale is liable to accumu- 
late rapidly, the plug should be examined 
every time the boiler is cooled down for 
cleaning, as scale is liable to form over 
the fusible metal and prevent the steam 
pressure from bursting through the scale 
after the heat has melted the fusible metal 
in the plug in case low water does occur. 
There is more danger from this occurring 
where the plug is placed in the crown 
sheet than when placed in any of the 
tubes, as is sometimes the case. 

Owing to the fact that the pressure in 
the vertical boiler tends to force the 
inner and outer cylinders apart, staybolts 
are used to prevent such a happening. The 
method of placing these staybolts is 
shown in Fig. 1. These staybolts are 
usually placed 4 inches apart from center 
to center and, therefore, each staybolt 
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holes are for the purpose of cleaning out 
scale and mud, and should be removed 
each time the boiler is cooled down for 
washing out. It is not sufficient to open 
the blowoff valve and allow the water to 
run out and then fill up the boiler and 
get up steam again. When cleaning a 
boiler all openings should be accessible, 
and suitable tools used to remove the 
scale from the crown sheet, such as a 
hose and pozzle, chain and tube cleaner. 

If the boiler is placed in a temporary 
position a convenient method of cleaning 
the tubes can be arranged as shown in 
Fig. 3. This consists of a swinging crane 
or bracket having suitable pulleys at- 
tached, over which a rope runs, to which 
weights are supported. To one weight 
a tube cleaner is attached and to the 
other a tube brush. As the tube cleaner 
is forced down through the tube, due to 
the weight, the other weight is drawn up, 
the brush sweeping the tube clean. This 
device is a labor-saver and can be ar- 
ranged to operate with almost any type of 
vertical boiler, regardless of size. 

The use of a chain for removing scale 
is shown in Fig. 4. A stiff wire, say a 
piece of telephone wire, is inserted 
through one of the handholes on a level 
with the crown sheet, and either out 
through the same hole or one next to 
it. The wire is attached to the chain and 
the chain is then pulled through the hand- 
hole and around out through the other 
opening. Then water is turned on through 
the hose and the chain worked back and 
forth, thus assisting the loose scale out 
of the handhole. Precaution should also 
be used in thoroughly washing out the 
lower parts of the boiler, as an accumula- 
tion of mud or scale will cause the plate 
forming the walls of the firebox to burn 
and bulge, as shown in Fig. 5. This will 











FIG. 6. 


will withstand the pressure of a surface 
4 inches square. 

In upright boilers handholes are pro- 
vided, there being three or four on a 
level with the crown sheet, or lower tube 
sheet, depending on the size of the boiler. 
There will also be one or more at the 
bottom of the mud space. These hand- 


SECTIONAL VIEW 


OF A PORTABLE BOILER 


necessitate a large patch. which is unde- 
sirable, or a new plate. 

Frequently a new or dirty boiler will 
prime, and a badly proportioned boiler 
will also cause the same trouble. This 
is most noticeable when the boiler is be- 
ing worked up to full capacity. In the 
case of foaming or priming in a new 
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boiler, which is due to oil used in the 
process of manufacture, the remedy is 
to blow down often, avoid forcing the 
boiler, use care in opening the throt- 
tle and keep the water level at the 
proper hight. Opening the fire doors for 
a few moments and closing the throttle 
will relieve a case of foaming, but will 
not remove the trouble. 

In Fig. 6 is shown a type of boiler fre- 
quently found where a portable steam 
generator is required. It is of the loco- 
motive type and is usually mounted on 
wheels or skids. In this boiler the meth- 
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FIG. 7. FAILURE OF CROWN SHEET 























Crack on 

qd Inside Plate d\b 
° a ° 
q , ; { q|p 
\ H 
q D qd 
d\b ie} ° ° ° q|p 
d q\b 
q ° ° ° oO dh 
qgip 4 7 a a P b 
qip ° P 4 © 
cies >. ...  — aS 



































q re) [@) ce) Oo d 
\ Caan ial ia 


~ VY Pet Vv VU 
Front View of Boiler 





Power, N.¥. 


F1G. 8. SHOWING CRACKS ON INSIDE PLATE 
od of staying the front flat surface is 
shown, and it is at once evident that 
more precaution against low water should 
be taken than in the case of the upright 
boiler, as the crown sheet is directly over 
the hot fire on the grate, and covered at 
best with only a few inches of water. It 
is also evident that scale and mud are 
to be avoided. If not, the crown sheet 
will become burnt and when the plate 
has become weakened enough, the stay- 
bolts will pull out and an explosion occur 
with a result similar to that shown in 


POWER AND THE ENGINEER. 


Fig. 7, if no worse accident happens. 
Mud and scale should be washed out of 
the waterleg and the boiler thoroughly 
cleaned at stated intervals, depending on 
the condition of the water used. 

The greatest trouble found with most 
upright and portable locomotive types of 
boiler is due to lack of care. Usually 
they are in charge of men who have no 
engineer’s and when the day’s 
work is done the fire is banked and the 
engineer forgets all about his boiler until 
it is time to get up steam in the morn- 
ing. Naturally, the boiler does not get 
the attention in the matter of cleaning 
that it should, hence many are operated 
in a dangerous condition. 

The old adage that a leaky boiler will 
not explode is strongly believed in if 
actual conditions as found are a criterion, 
especially where excavation work is be- 
ing carried on. Numerous instances of 
leaky plates, joints, staybolts and rivets 
were seen on a recent visit to works 
where these two types of boiler were 
employed for hoisting purposes and sup- 
plying steam to feed drills, pumps, etc. 
In one instance the mud sheet was cracked 
on both sides of the fire door, as shown 
in Fig. 8, and a small-sized Niagara was 
streaming down the front of the boiler. 
In another case the same defect had de- 
veloped and a repair had been tried by 
calking copper into the crack, but this 
questionable job did not hold and con- 
sequently ‘the boiler was put out of com- 
mission. 

How many of these boilers are op- 
erated day after day under such condi- 
tions is a query, but it would seem that 
a kind providence watches over men who 
unhesitatingly jeopardize their lives with 
unsafe boilers. 
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Some Trouble with Motor Drive 
By S. Kir_in 


When adding more motors to the equip- 
ment throughout the factory, do not con- 
nect them to the nearest circuit which 
happens to be handy, and then wonder 
why they fail to give good results. The 
chances are that the circuit is already 
carrying all the current it can and hold 
up the voltage at the motor terminals, 
and the addition of another one, even 
though it be a small one, may be suffi- 
cient to cause all on the circuit to give 
poor service, especially so in case of a 
heavy load coming on two or more of 
them at the time, or in case of 
starting one with the others running. 

When the direct-current 
motor falls excessively with an increase 
of load, go over all connections carefully 
and see that they are tight; then see 
that the commutator is true and clean, 
and that the brushes make good contact 
in the holders and do not spark; next at- 


same 


speed of a 





November 16, 1900. 


tach a voltmeter to the terminals and se 
that the voltage is within 5 or 6 per cent. 
of maximum with full load. If the troubl. 
is not located in any of these places, tr) 
shifting the brushes in an opposite di 
rection to the direction of rotation of th: 
armature until they show signs of spark 
ing with a light load. In some motors 
the distortion of the magnetism through 
the armature at heavy loads is sufficient 
to cause the speed to fall considerably un- 
less the brushes are set as far back as the) 
will run without sparking with a light 
load. This drop in speed can take plac: 
in some types of motors and still not 
cause enough sparking at the brushes to 
indicate the true cause of the trouble. 

A motor will sometimes cause trouble 
if attached rigidly to a wall or ceiling 
where there is any great amount of vi- 
bration. The writer’s attention was called 
to an incident of this kind in a factory 
where motor drive was used, in which a 
motor was attached to the ceiling some 
distance from any point of support, and 
directly underneath a machine on the 
floor above, which ran at practically the 
same speed as the motor. When the 
motor was started, it was found to vi- 
brate and spark badly. Thinking that the 
armature was out of balance, the elec- 
trician spent several days experimenting 
with it in an endeavor to balance it, 
but only succeeded in helping it to a 
slight extent. While he was working with 
it a short time after starting up one 
morning, the belt which drove the ma- 
chine on the next floor broke, and as soon 
as this machine stopped the motor stopped 
sparking, and ran with very little vibra- 
tion. This gave him a clue to the cause 
of the trouble; the vibration of the floor 
with either the motor or the machine 
above running alone was not great, but 
on account of the motor being attached 
rigidly to the ceiling directly under the 
machine, the vibration when both 
running was sufficient to cause the trouble. 
As it was not practical to place a sup- 
port under the floor at this point, the 
trouble was cured by placing some disks 
of rubber about an inch thick under each 
support where the motor was attached to 
the ceiling. 
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As evidence of the complete  satisfac- 
tion that angle-compound high-speed en- 
gines are giving, the American Engine 
Company, of Bound Brook, N. J., report 
orders for two 500-horsepower angle- 
compound engines to be used for run- 
ning centrifugal of the Inter- 
borough Rapid Transit Company power 
plants. This order is the result of the 
good performance of similar engines in- 
stalled earlier in the season. Blooming- 
dale Brothers have installed a 400-horse- 
power engine of the same type, and the 
three lighting units installed in the Bel- 
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nord apartments are now in continuous 
operation. 
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etting the Valves of the Iwiss Engine 


An Old-time Engine of Peculiar Design, Having a Valve within a 
Valve, the Closing of the Steam Valves Being Accomplished by a Spring 





In the past Power has described the 
method of setting the many 
designs of engines, some of which are 
not now made. These articles attracted 
so much attention and interest that back 
numbers were soon exhausted, which led 
to these articles being compiled in book 
form. 


valves of 
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TWISS 


Recently, as a result of a query, it was 
found that directions for setting the 
valves of the Twiss automatic-cutoff en- 
gine were not included in this book of 
valve setting, and as there are quite a 
few engines of this type in operation, the 
following information is published for 
the benefit of those who are,. or may be 
operating them. Fig. 1 shows the general 
design of the valve-gear side: 

Before proceeding with the valve set- 
ting attention is called to some of the 
features of this engine, which are neces- 
say to understand before the valves can 
be properly set. 


Steam is admitted from the steam 
compartment, through the main valve 
into the cutoff-valve chambers, which 


are provided with two nearly opposite 
steam ports, Fig. 2, thus securing a 
nearly balanced cutoff valve. The valve, 
however, is sufficiently off the center to 


insure that it is properly seated by the 


steam pressure. This arrangement se- 
cures double opening of the cutoff valve 
for a given travel, and these opposite 
ports admit steam to corresponding in- 
ternal ports in the main valves into a pass- 
age within its annular body connecting 
with the external main steam port. 

The usual exterior exhaust cavity is 
found in the main valve and adapted to 
span the steam and exhaust ports, and is 
nearly balanced by packing rings and a 





AUTOMATIC CUTOFF 


strip inclosing a balancing area opposite 
the exhaust cavity. 

The valve engage and 
erate the means of lugs 
shown in Fig. 3, which fit into correspond- 
ing recesses in the drivers. The stems 
of the main are hollow and 
journaled through the long bonnets of the 


drivers 
valves by 


Op- 


drivers 
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valves vibrate together as a single plain 
valve, and control the steam admissions 
and exhausts. 


The have arms 
keyed upon their outer ends by which 
they may be hooked to and vibrate to- 
gether with the valve crank in their open 
position. A suitable catch or latch link 
is provided on each main-valve crank for 
that purpose, and liberated by 
striking a suitable tripping cam which is 
operated by the governor to regulate the 
point of cut off, which is from zero to 
nearly half stroke. 

The 
spring, one end of which is connected with 
the main-valve crank, the other end being 
connected with a cup or cover 
which incloses the spring and is secured 
to the cutoff-valve stem by a set screw; 
this provides a method of adjusting the 
tension of the spring. The opening of 
the cutoff valve is effected by a stationary 
stop engaging the arm of the cutoff valve, 
which by the continued advance of the 


cutoff-valve drivers 


can be 


cutoff valve is closed by a spiral 


hollow 


cutoff valve, 
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+IG. 2, CROSS-SECTION OF CYLINDER, PISTON AND VALVES 


valve chamber, with a crank or rocker 
arm keyed upon their outer end. 
cranks are connected by an adjustable 
connecting rod, and operated by an ec- 
centric on the main shaft by means of 
suitable connection. This allows of disen- 
gaging, so that the engine 
versed or worked by hand. 


These 


can be re- 
Both main 


and also winds up the spring to a stronger 
tension at each stroke. 

To secure the quiet closing of the cutoff 
valve, an air cylinder is secured to the 
main-valve crank and vibrates with it. 
An air-tight piston is fitted to it and con- 
nected with the cutoff-valve arm, which in 
closing confines a portion of the air in 
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the cylinder, the amount being regulated 
by a pet cock. 

In case it is necessary to change the 
speed of the engine, it may be accom- 
plished by removing weights from the 
governor, the weights being shown in 
Fig. 1. 

With this understanding of the design 
of the valves and valve gear the direc- 
tions for setting the valves are readily 
followed. 

To set the valves of this engine, re- 
move the back bonnet, when two marks 
will be seen on the main-valve seat. The 
upper mark is in line with the steam edge, 
and the lower mark with the exhaust 
edge of the steam port. Upon the end of 
the main valve will also be seen two 
marks, the upper mark being in line with 
the steam edge, and the lower mark in 
line with the exhaust edge of the main 
valve. A mark will also be seen on the 
end of the cutoff valve and another on its 
seat. When the marks are together the 
cutoff valve is just beginning to open. 
The amount of lap of the two cutoff 
valves when closed should be about 3/16 
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posite end, so that the last link will hook 
onto the cutoff-valve arm with a clearance 
of about 1/16 inch. To set the opposite 
end, block the governor 3% inch high, and 
repeat the operation. 





The Bethlehem Gas Engines for 
the Standard Oil Plant 


The Standard Oil Company recently 
purchased from the Bethlehem Steel 
Company, two 750-horsepower double- 
acting gas engines, to run on oil distillate 
gas at the Bay Way refinery, driving al- 
ternators in parallel. These conditions 
have been given considerable study and 
experiment by C. H. Haupt and Warren 
H. Miller, the Standard Oil engineers. 
They have four large gas engines of other 
make running in parallel at the Phila- 
delphia refineries, the engines being of 
550 horsepower, direct-connected to 360- 
kilowatt 25-cycle three-phase alternators. 
These engines, after much alteration, run 
in parallel on distillate gas and do about 
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FIG, 3. 


inch for a 10-inch and 5/16 inch for a 
16-inch cylinder. 

To set the main valve, adjust the length 
of the connection between the main-valve 
crank, or arm, so that about two-thirds 
of the total lap of the main valve will be 
on the steam side and one-third on the 
exhaust side of the steam port. Then 
adjust the length of the eccentric rod so 
that the main valve will travel equal dis- 
tance each side of a central position. 
Next place the eccentric 90 degrees back 
of the crank, with the crank on the center, 
and move the eccentric in the direction 
in which the engine is to run, the amount 
of lap and lead, and secure it in that posi- 
tion. 

To set the tripping device, block the 
governor 7¢ inch high and move the en- 
gine over so as to bring the eccentric in 
its extreme position nearest to the cyl- 
inder. Then block up the cutoff crank 
on the head end of the cylinder, or end 
farthest from the engine crank, and ad- 
just the trip rod for that end so that it 
will just trip. Without changing the 
position of the eccentric adjust the posi- 
tion of the stationary stop on the op- 
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as well as the average producer-gas 60- 
cycle plants. The gas is violently ex- 
plosive, developing about 700 pounds 
initial pressure per square inch, and is 
subject to frequent backfires, and to oc- 
casional pre-ignitions of such violence as 
to shear off crank pins 11 inches in diam- 
eter and twist the main shafts off short 
at the revolving field magnets. These 
disturbances have been of late eliminated 
by a careful selection of the gases allowed 
in the power-house gasometer, but, aside 
from them, parallel operation at Phila- 
delphia is not altogether satisfactory, 
principally because the governors have 
the same defect usually found in natural+ 
gas and producer-gas engines driving al- 
ternators in parallel—they are too slug- 
gish. If any disturbance occurs, such as 
a backfire or a premature, the engine has 
instantly a powerful retarding force im- 
posed upon it. As it is in parallel with 
the other machines, it cannot easily fall 
out of step, and the result is that it not 
only passes its whole load over to the 
other generators, but itself becomes the 
recipient of enormous “synchronizing” 
currents, making it, for the time being, a 
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vast motor dragging on the other engines. 
Its governor is subject to no such elec- 
trical restraint and so it goes right ahead 
and opens both the air and gas ports 
wide—far too wide to counteract the dis- 
turbance. Meanwhile the other engines in 
parallel have had this extra load sudden- 
ly thrust on them, and one of them is 
sure to backfire and create a second dis- 
turbance. The original engine, with its 
governor thrown wide open, gets probably 
four or five full-charge explosions, and 
stores most of the energy in the flywheel, 
since it cannot accelerate without dragging 
the whole plant with it electrically. This 
shows up in the other machines in the 
form of heavy cross currents which go 
over to them from the temporarily fast 
machine. As the second machine has 
backfired and is following along with the 
same sequence of disturbances, the surg- 
ing in the whole plant may be very 
violent, and may or may not quiet down. 

In order to handle such a gas, there 
fore, the governor must be very prompt, 
powerful and exact, with no tendency to 
overtravel, and sensitive enough to fol- 
low promptly and check the various forces 
tending to change the speed. A further 
desideratum is to minimize the tendency 
to wire-draw on light loads possessed by 
a mixing valve with ports which are 
gradually closed by the governor as the 
load decreases. We are informed that the 
Bethlehem engines are equipped with a 
governor mechanism which meets these 
requirements. 

In general design the new engine does 
not differ much from the prevailing type 
of American large horizontal gas engine. 
The distance piece between cylinders, 
however, has been designed with a view 
to the easy removal of either the for- 
ward or the rear piston, which in this 
engine is only a matter of a few hour's 
time. The cylinders are of cast steel, 
and the piston is also of cast steel and 
machined all over, inside and out; the 
piston rings are of cast iron. 

The governor is positively driven from 
the lay shaft, and has a travel of about 
7 inches from full load to no load. This 
is of advantage in obtaining close regula- 
tion because the selection of the correct 
position for a given load is much more 
accurate where the governor has 7 inches 
to travel over than when it has only an 
inch, or less; a difference of 4% inch more 
or less on either side of the true posi 
tion for a given load will not make much 
difference in a seven-inch range, whereas 
it makes an enormous difference if the 
whole travel of the governor rod is only 
an inch. 

The greatest improvement of the 
Bethlehem engine, however, lies in the 
mixing valve. The mixture is adjusted 
by the governor, of course, right at thie 
inlet valves of the cylinders. The mixing 
valve is so constructed and controlled 
that the quantity of mixture and the time 
of admission are varied simultaneously 
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by the governor to suit varying loads, 
and this by an extremely simple device 
cf cutting the inlet ports so as to utilize 
the horizontal component to vary the 
time during which the valve is full open. 
At full load the port is open wide and 
is open during the entire downstroke of 
the inlet valve. At half load it is open 
about 34 of the time and the opening is 
some 34 of the maximum at each stroke. 
At light loads the port is still open con- 
siderable, thus avoiding wiredrawing, 
but the time it is open is but a fraction 
of the stroke. The Bethlehem engine is 
pot alone in this time feature of the 
mixing valve, as the Westinghouse Ma- 
chine Company has lately introduced a 
similar device, of which the first is on 
the 27x36-inch engine at the Standard 
Underground Cable Company’s plant at 
Perth Amboy, N. J. Here the ports are 
cut square and the time of opening is 
varied by eccentrics on a shaft actuated by 
the governor. 

Among the minor improvements in the 
Bethlehem engine may be mentioned a 
system of pressure lubrication applied to 
all moving parts; means for automatically 
varying the proportion of gas to air from 
one central point; and means for varying 
the time of ignition to suit varying pro- 
portions of mixtures. This latter consists 
of a fixed plate on which are plotted em- 
pirically these points, and then a slot is 
cut passing through the curve of the 
points. The end of the timer rod has a 
stud and wing-nut by which it can be 
fixed at any desired point in the slot. 
As is well known, there is a one best 
point of ignition for every possible mix- 
ture, and the economy resulting from hav- 
ing the timing and mixture exactly suited 
is well worth providing for. 

Owing to the general simplicity and 
small number of the moving parts, an 
increase in the speed over usual practice 
has been found feasible. The Standard 
Oil engines are 23!4x32 inches and run 
at 167 revolutions per ‘minute. Because 
the inertia stresses increase as the square 
of the speed, 150 revolutions per minute 
has been considered the limit for such an 
engine with a 40,000-pound flywheel. The 
Waterbury engine runs at 185 revolutions 
per minute with the same cylinders and a 
heavier flywheel, and it is a very quiet 
and smooth-running machine. 

The generators for the Standard Oil 
engines are General Electric three-phase 
alternators, rated at 700 kilovolt-amperes. 
The frequency is 25 cycles. In selecting 
generators of a_ kilovolt-ampere rating 
approximately equal to the engine horse- 
power, the Standard Oil engineers were 
guided by the results of long experience 
in industrial plant alternators. Their rea- 
sons may be summed up as follows: The 
engine being far more expensive than the 
generator, the generator should be large 
enough to utilize the full capacity of the 
engine, including overload, without ex- 
cessive heating. As the engine has a ca- 
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pacity of 20 per cent. overload and the 
power factor of an industrial plant seldom 
exceeds 85 per cent., the generator should 
be fully as large in kilovolt-amperes as 
the engine is in horsepower or else it will 
get hot long before the engine gets tired. 

With gas engines in parallel a motor- 
generator exciter is an extremely un- 
stable factor to introduce into the chain 
of power production, because it fluctuates 
in unison with the disturbances in the 
power house at the very time when it 
should remain fixed and stable. The ex- 
citer unit at Bay Way is a 100-horsepower 
Harrisburg simple engine, direct-connected 
to a 621%4-kilowatt, 125-volt Westinghouse 
compound-wound dynamo. As an emer- 
gency spare there is a 65-kilowatt motor- 
generator exciter. 





Too Much Cooling Water on a 


Steam Condenser 


By H. WIEGAND 


An abundance of cooling water cer- 
tainly is a desirable asset in an ice plant, 
as it gives a chance for economy in op- 
erating the compressor; but I have noticed 
an instance where this advantage was 
turned into a source of loss and trouble. 
Looking over a well equipped and other- 
wise well managed 60-ton plant connected 
with cold storage, I found that the am- 
monia condenser was placed lower than 
the steam condenser, and two streams of 
water were pumped from the adjoining 
creek. I was further surprised at the 
amount of water flowing from the steam 
condenser and, dipping a finger into the 
stream, found it to be at about blood 
heat, or well below 110 degrees Fahren- 
heit. This caused me to do some figuring: 

Sixty tons equals 120,000 pounds, re- 
quiring about 1000 B.t.u. per pound to 
be condensed and cooled down to a safe 
temperature of about 190 degrees, or a 
total of 120,000,000 B.t.u. per day. Sup- 
pose the cooling water enters the con- 
denser at a temperature of 70 degrees 
and leaves it at 180 degrees, carrying 
away I10 B.t.u. per pound. It will take 


120,000,000 


= 10,90! 
— 1,090,909 


pounds of cooling water in twenty-four 
hours. In this condenser it was raised to 
only 110 degrees, and consequently the 
distilled water cooled down to about 120 
degrees, requiring 1070 B.t.u. per pound or 
120,000 * 1070 = 128,400,000 
B.t.u. per day. The cooling water could 
be used only through a range of 40 de- 
grees, and 
128,400,000 
40 
pounds of it was needed in twenty-four 
hours, or an excess of 2,119,101 pounds. 


= 3,210,000 


825 


This quantity of water had to be pumped 
to a hight of 60 feet needlessly. 
Dividing 

See eile 183.8 

1440 X 8 , 
reduces to to gallons per minute. To 
raise 184 gallons of water per minute 60 
feet requires nearly 3 horsepower, theo- 
retically, and as pumps are not economical 
in steam consumption this might amount 
to about 500 pounds of coal per day. The 
distilled water flows from the condenser 
to the sreboiler and needs here, as it 
has been cooled down 70 degrees more 
than necessary, 

120,000 K 70 = 8,400,000 

B.t.u. of additional heat. To supply this, 

8,400,000 _ 


aie 750 


pounds of live steam will be required, at 


an expense of about 1100 pounds of coal 
per day. 

The waste of coal due to the excess of 
cooling water used on the steam con- 
denser counts up to about 1600 pounds 
of coal per day and must be considered 
a total loss, as cold storage is connected 
with the ice plant and all the distilled 
water from the exhaust steam cannot be 
frozen. If the overflow from the am- 
monia condenser could be used and only 
an adequate amount of it turned on the 
steam condenser, so as to raise the water 
leaving it to 180 degrees, a saving of 
more than a ton a day could be effected. 

Water coming from the steam con- 
denser was used for thawing the ice cakes 
from the cans in two tilting and sprinkling 
devices. These did not work well, as the 
sprinkling water was too cold. Eight or 
nine 300-pound cakes had to be dumped 
by each outfit every hour, and whenever 
a can did not release its cake on time the 
ice pullers would help with kicks, clubs 
and crowbars. The ice in the storeroom 
was clear and almost free from cores, 
but I noticed a number of cakes which 
showed signs of salt water, due to leaks 
in the cans which most likely were caused 
by abuses on the dumping stand. 

Considering that this negative result 
had been obtained at the expense of about 
one ton of coal a day, it will be evident 
that the reasonable use of cooling water 
on the steam condenser is an important 
item in the management of an ice plant. 





In his forthcoming message, the Presi- 
dent will make several definite sugges- 
tions for the continuance and extension 
of the Administration’s conservation and 
reclamation policy. He will recommend 
relief for some of the projects that have 
been suspended because of the illegality 
of the undertakings. His conservation 
program also will include continued con- 
trol by the Government of its water- 
power sites and of the coal, oil and 
phosphate lands in such a way as to pre- 
vent the use of these natural resources 
by monopolies. 
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Multiple, Series and Series-Multiple Types. 
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Lamps 


of Operation, How to Care for Them and Troubles to Be Expected 
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There are six general types of inclosed 
arc lamps in use, namely: multiple or 
constant-potential, series or constant-cur- 
rent and series-multiple or power-circuit 
lamps, all three types being made for 
operation on either direct- or alternating- 
current circuits. The type of lamp selected 
will naturally be governed by the current 
available, but owing to the superior eff- 
ciency and illumination given by direct- 
current arc lamps, their use is advisable 
wherever continuous current is ‘available. 

The principal difference in the various 
types of lamp above mentioned is in the 
coils and resistances, and several of the 


H. 


may also be adjusted for use on either 
60- or 133-cycle circuits; its armature is 
laminated and the magnet coils are wound 
on nonmetallic spools, for reasons which 
will be explained later on in this article. 
Tue MuvuttipLte LAmp 

This but magnet coil, 
which is connected in series with the arc, 
and the operation of this lamp is as fol- 
lows: When the current is first turned 
on, the magnet coil is energized and at- 


type has one 


tracts its armature, which rises, causing 
the clutch C to the upper carbon 
and strike the arc. The carbon continues 


raise 
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fifteen minutes and is the cause of the 


periodical “jump” given by arc lamps. 


Serres LAMPS 


The direct-current series lamp is 
shown in Fig. 4 and the alternating-cur- 
rent lamp in 


operates on a 


Fig. 5. 
constant-current circuit 
and the length of the arc can therefore 


The series lamp 


have no effect on the magnet strength, 
which is proportional to the turns on the 


coil times the amperes, both of which 
quantities are fixed. The series lamp 
therefore has a series coil tending to 


separate the carbons, and in addition a 
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FIG, I. TYPES OF INTERCHANGEABLE LAMP MECHANISM 
é 
large manufacturers have so designed to rise and the arc to lengthen until suffi-  fine-wire shunt coil connected across the 


their various types 
may be converted 
the substitution of 


of lamp that one type: 
to another, simply by 
a few interchangeable 


parts. 
The direct-current multiple lamp is 
shown diagrammatically in Fig. 2 and 


the alternating-current multiple lamp in 
Fig. 3. The principal differences between 
direct- and alternating-current lamps are 
in the resistance, magnet coils and arma- 
ture. The direct-current lamp has ohmic 
resistance for regulating the arc voltage, 
the armature is solid and the coils usually 
wound on metallic spools. The alternat- 
ing-current lamp has a reactive coil for 
its voltage adjustment, by which, the lamp 


cient resistance is introduced into the 
magnetic circuit, to so weaken it that: it 
cannot cause of the 
carbons. The mechanism remains — in 
equilibrium until the consumption of the 
carbons by the arcs lengthens the arc still 
further, weakening the magnet and allow- 
ing the armature to drop until the former 
current value is reached. 


further separation 


The armature 
continues to lower the carbon as it burns 
away until the limit of its travel is 
reached; the are will then be broken, the 
armature will drop and the arc be re- 
established just as it was when the cur- 
rent was first turned on. This cycle of 
operation occurs once in every ten or 


arc and opposing the series coil. 

When the current is turned 
carbons are in contact and the shunt coil 
short-circuited, which allows the series 
coil to attract its armature and the clutch 


+1, 
on, tne 


to raise the upper carbon and strike the 
are. As the carbons are separated, the 
drop across the are increases, strength- 
ening the shunt coil until at the proper 
point the pulls of the opposite coils bal 
ance each other, and the mechanism fe- 
mains in a state of equilibrium, When 
the consumption of the carbon lengthens 
the the shunt coil 
series coil and brings the carbons closet 
together until the former length of arc 


are, overpowers tle 
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The shunt coil continues to 
the carbon until the limit of travel 
he armature is reached, at which 
the arc is broken and reéstablished 
fore. All series lamps must have 
4 cut-out device which short-circuits the 


i iched. 
































FIG, 2, DIRECT-CURRENT 


TIPLE LAMP 


MUL- FIG. 3. 


lamp in case of trouble and thus 


vents interruption of the circuit. 


pre- 


THe Powcrr-crrcuir Lamp 
The direct-current power-circuit lamp 
is practically the series 
lamp, the main difference being that the 
cut-out does not short-circuit the lamp, 
but switches in a_ resistance 
holds the current value 
for the other lamps. in circuit. 


same as the 


instead, 
which constant 

These 
lamps are used whenever it is necessary 
to operate two lamps in series on 220-, 
four on 440-, or five on 550-volt con- 
stant-potential circuits. 

When lamps must be operated in series 
on constant-potential 
circuits, 


alternating-current 

accomplished by 
using alternating-current multiple lamps 
in combination with a three-, five- or six- 
point autotransformer. 


this is best 


PoINTERS ON INSTALLATION 


Alternating-current lamps may be con- 
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nected to the 
polarity, as 
at the 


' 
circuit without regard to 
both 


rate 


carbons are consumed 
and burn to similar 
Shanes, Fig. 6. The carbons of direct-cur- 
rent lamps are consumed at different 
rates, the positive being consumed twice 


same 





ALTERN ATING-CURRENT FIG. 4. 
MULTIPLE LAMP 
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as fast as the negative, and burning to 
a crater-like end, whereas the negative 
burns to a point, Fig. 7. 
lamps must 


Direct-current 
therefore always be con- 
nected so that the upper carbon will be 
positive; otherwise the carbon holder is 


All globes are ground where contact 
is made with the gas-check plate, but if 
this plate is not 
dirt prevent the globe 
from making a tight joint. In lamps hav- 
ing an open-base inner globe, it is un- 


cleaned at each trim- 


ming, will soon 
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LAMP 


liable to be due to the ab- 
normal consumption of the lower carbon, 


and the 


destroyed 

formation of a crater thereon 
will result in most of the light being re- 
flected up against the ceiling instead of 
down where it is needed. Where means 
for determining the polarity of the cir- 
cuit are not at hand, place the two lines 
in a glass of salt The 
number of arise 


water. 
bubbles ° will 
negative wire. 


largest 
from the 


Are lamps should have an insulator on 
the suspension wire in addition to the 
one at the top of the lamp, and each 
lamp should be protected by an inclosed 
used 
circuits. If de- 
pendence is placed on the main fuse sup- 
plying a large group of lamps, it is pos- 
sible for 


fuse of the proper capacity when 
on constant-potential 


one lamp to be completely 
destroyed without the fuse blowing. Two 
approved methods of arc-lamp_ suspen- 


sion are shown in Fig. 8. 


Care oF LAMP 


The successful operation of an arc- 
lamp installation lies largely in the hands 
of the trimmer, as there are many little 
détails which will cause trouble 
carefully attended to. The inner globe 
must be carefully cleaned at each trim- 
ming and inspected for nicks or cracks, 
because the arc is supposed to burn in a 


unless 


practically air-tight inclosure and even a 
small leakage of air will materially de- 
crease the life of the carbons and 
make the operation of the lamp noisy. 
This is best shown by the fact that a 
lamp having 150 to 200 hours’ life with 
an inclosing globe, will burn out in about 
ten hours without it. 


also 
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SERIES FIG. 5. ALTERNATING-CURRENT 


SERIES LAMP 


necessary to remove the globe from the 
lower holder when trimming the lamp, 
but if the globe is removed a new as- 
bestos washer should be placed under the 
globe to insure a tight joint at the bot- 
tom. In lamps having closed base inner 
globes, and fittted with bails, care must 
be used and should be carefully 
on the globe and without too much pres- 
sure ; 


these 


otherwise the globe will crack as 
soon as it heats up. 

Only the best grade of carbon should 
be used and _ these be carefully 
and all hard 
blisters, crooked places or other inequali- 


should 


inspected, showing spots, 


ties, rejected. Direct-current lamps use 
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METHODS OF SUSPENDING LAMPS 


FIG. 8. 


solid carbons, but  alternating-current 
lamps use one cored and one solid car- 
bon, the short stub of the upper carbon 
forming the lower carbon for the next 
run in all types of lamp. Each manu- 


facturer of arc lamps sends full instruc- 
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tions for the operation of his lamp with 
each shipment, and these instructions 
should be carefully followed, particularly 
as regards the proper length of carbons 
to use. Too long a lower carbon will 
result in burning of the gas-check plate, 
due to the abnormal hight of the arc, and 
too short a lower carbon or too long an 
upper carbon will result in the destruc- 
tion of the lower carbon holder unless 
noticed in time. 

Carbons should be firmly screwed into 
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FIG, 10 


FIG. 9 
CARBONS 


the holders, especially in alternating-cur- 
rent lamps, for the vibration may loosen 
them enough to allow their slipping 
through the holders and _ resulting in 
serious damage to the lamp. 

When the are reaches a hard spot in 
the carbon, the are will shorten and the 
carbons will give off sulphurous smoke 
which will stain the inner globe a dirty 
brown. Figs. 9 and 10 show enlarged 
views of the ends of good and hard car- 
bons. The good carbon will burn to a 
little group of seven convex pads, having 
a dull appearing surface, but the hard 
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carbon will burn into innumerable little 
pits, and the surface will be glossy and 
of a metallic tinge due to the impurities. 
This condition is not as noticeable on 
direct- as on alternating-current lamps, 
and it is to the latter that the above 
description refers. 

The globe equipment of a lamp will 
naturally be governed by its location, but 
for general use the light opal inner globe 
is used, an opal outer globe being added 
for indoor service, and a clear outer 
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globe, either with or without reflector, 
for out of doors. 


TrousLtes CoMMON TO THE ARC LAMP 


Most of the troubles encountered in 
the operation of inclosed arc lamps will 
be found due to improper adjustment, 
badly fitted globes, poor carbons or loose 
dashpots and defective clutches. Before 
installation all arc lamps should be ad- 
justed for the proper arc voltage. This 
usually is from 70 to 75, and should be 
measured directly across the arc, as 
shown in Fig. 11, no reading being taken 
until the lamp has burned at least ten 
minutes to allow the carbons to burn 
to shape. 

The dashpot is to keep the are steady 
under sudden voltage fluctuations, and 
also to prevent the lamp from “jumping” 
violently when first turned on. Dash- 
pots are made in both the compression 
and vacuum types and are one of the 
greatest sources of trouble in an arc 
lamp. They should be wiped with a 
clean dry rag occasionally and never 
given the slightest particle of oil under 
any circumstances. If a lamp “jumps” 
and cannot be stopped by extinguishing 
and relighting, the dashpot should be re- 
moved, wiped clean, and the little check 
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FIG. 13. TYPES OF CLUTCH 

valve inspected. This will probably be 
stuck and should be cleaned in gasolene, 
but if the valve is all right, the piston 
has probably worn loose and a new one 
should be supplied. 

In blacksmith shops, foundries, etc., 
where arc lamps are burned only for 
overtime work but must be kept ready 
for immediate use, it is a good idea to 
light each lamp every day and allow it 
to burn for one or two minutes. This 
will prevent the gases from the fires 
forming scale on the mechanism to inter- 
fere with its operation. The dashpot es- 
pecially is benefited by this system, as 
any scale forming inside the cylinder will 
be wiped out daily by the piston, before 
it has a chance to harden and prevent its 
motion, see Fig. 12. 

Another source of trouble is the clutch, 
several types of which are shown in Fig. 
13. Two-part metal clutches are shown 
at A and B, and the porcelain washer 
type at C. If the two parts of the metal 
clutch do not operate freely, due to dirt 
or to burning caused by the breaking of 
the upper carbon lead and the consequent 
carrying of current by the clutch, the car- 
bons may fail to separate, and as a re- 
sult the lamp will burn out. The porcelain 
washer clutch is not subject to this 
trouble, but is often broken when a de- 
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fective dashpot causes severe “jumping” 
ef the lamp. 

Trouble from the windings burning ow: 
is steadily decreasing, due to the use oc: 
asbestos-covered wire or edgewise-wou1 
coils with fireproof insulation, and man 
makers guarantee their lamps will nc: 
burn out even with the carbons clamped 
together. 

The coils of alternating-current lamps 
are always wound on insulating spools, 
which become brittle if the coil burns out 
and cannot be rewound. If the repair 
man does not understand something 
about alternating currents, he is liab‘e to 
replace the original spools with 
ones, which would act as a short-circuited 
secondary to the coils and generate suffi- 
cient heat to burn them out in a very 
short time. 

Are lamps should not be relighted im- 
mediately after they have been extin- 
guished, unless it is absolutely necessary, 
as an explosive mixture often exists in 
the globe a few moments after the light 
is extinguished, due to the mixture of 
gas and air. The writer has noted several 
instances in which every inner globe on 
the circuit has been shattered from this 
cause. 


brass 





We have received from the Wisconsin 
Engine Company a bulletin devoted to 
Heavy Duty Corliss Engines of the 
Belted Type, which describes their out- 
put in this line in such detail that the 
engineer who has one will thoroughly 
understand how his engine is put to- 
gether and what it looks like when apart. 
The bulletin is handsomely printed in 
two colors upon supercalendered paper, 
and in addition to ‘the finely illustrated 
description of their engine contains horse- 
power tables; tables giving the main 
dimensions of horizontal, simple, tandem 
and cross-compound heavy-duty engines 
for belted service, rules and formulas for 
finding approximate size of compound 
engines, indicated horsepower of an en- 
gine for direct-connected electric gen- 
erator, condensing water, etc. The bul- 
letin is inclosed in a heavyweight 
“cloister” cover of artistic and 
clever execution so arranged as to re- 
ceive additional numbers of the bulletin 
and with broad white spaces upon the 
binding to permit the possessor to mark 
it with his individual filing mark. It will 
be sent gratis to engineers and those who 
are really interested in the purchase, 
placing and operation of steam engines. 


design 





It is said that there are two independent 
investigations of the explosion at the 
Pabst brewery in progress: One by the 
Hartford Steam Boiler Inspection and 
Insurance Company, which carried the 
risk, and the other by the mayor upon 
the request of the engineers’ associations 
of Milwaukee. 


Bader sic 





4 





ea ciety oe cig 


ey 














he 
he 
nd 
he 
on 


11S 


spent tia mere 
eld NaS ht SRR AIRS adit DC 


ac Bidens REND seh isla eh 


a 





3 
ot 


I ial ay 


vember 16, 1909. 


POWER AND THE ENGINEER. 


829 


Controllers - Electric Elevators 


Mechanical Control Apparatus with Automatic Motor Starter. A 
Complete Explanation of Its Operation and Wiring Coznections 





BY 


ConTROLLERS USED WITH HaAuGHTON ME- 
CHANICAL CONTROL ELEVATORS 

The controllers shown in the halftone 
illustrations of Haughton elevator ma- 
chines last described are not all of the 
same design. One of them (shown in 
Fig. 31) is the same as that which was 
shown in Fig. 22 in connection with the 

















FIG, 50. MAIN AND STARTING SWITCHES 

















REVERSING 


SWITCH 


description of the Nock & Garside single- 
belted elevator machines; this controller 
Is built by the J. L. Schureman Company, 
Chicago. The controller shown in the 
illustration of the back-geared machine 
(Fig. 32) is the type that is generally 
used at the present time by the Haughton 


Company with all mechanically controlled 
machines. This is also a Schureman ap- 
Paratus, and its appearance is better 


WILLIAM 


shown in Fig. 56, illustrating the rheostat 
switch and the main-line switch, both 
mounted on one slate panel, and Fig. 57, 
illustrating the reversing switch. This 
latter switch is so constructed that when 
it is thrown to either one of the running 
positions it is firmly locked and cannot 
be jarred out of position. The way in 
which the locking part of the apparatus 
works will be clear from an inspection 
of the drawing Fig. 58, This drawing 
shows the switch lever to consist of two 
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switch is in the central, or stop position, 
as in Fig. 57, the rollers a’ a’ rest in the 
grooves aa. When F is rotated by the 
sprocket-wheel connection with the op- 
erating sheave shaft, as was shown in Fig. 
32, one of the rollers a’ swings the switch 
lever into the positions in which it is 
shown in Fig. 58, and the continued rota- 
tion of F carries it into the position shown, 
where it fits into the curved end Db of 
the casting E and locks the switch in the 


running position. To throw the reversing 
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FIG, 58. DETAILS OF REVERSING SWITCH CONSTRUCTION 


separate parts attached to the casting E. 
Each one of these parts carries contact 
brushes that lap over from the outer 
contacts A to the inner ones B, and the 
two brush mounts are thoroughly in- 
sulated from the central portion L. 

The switch is moved by the rotation 
of the disk F, which carries on the ends 
of two arms, rollers a’ that work into 
grooves a a in the casting FE. When the 


switch lever 1 into the running position 
does not require a very great movement 
of the disk F, but, as can be seen from 
the drawing, the disk F can be rotated 
as far beyond this point as may be de- 
sired without injuring the switch in any 
way. This relieves the switch lever L 
from liability to strains by jamming it 
against a stop. 

For the motor to start, it is necessary 
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that the switch lever L be moved far 
enough to enable one of the ends to make 
contact with one of the small contact 
fingers marked D; as soon as this con- 
nection is made current passes to the 
magnet of the main-line switch shown at 
M in Fig. 56, and then this switch closes 
and completes the circuit through the 
motor. When the motor is to be stopped, 
the lever L, in moving from the running 
to the off position, first breaks the con- 
tact at D, and then the main-line switch 
M opens and cuts the current off from 
the motor. This cutting off of the cur- 
rent through the motor also breaks it 
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through the reversing switch, so that 
when the brushes carried by the ends of 
the lever L pass off the contacts 4 4, 
there is no current flowing, and there can 
be no spark. All the sparking occurs at 
the contacts of the main-line switch, and 
these are made of carbon and copper, 
that is, a carbon contact against a copper 
contact. 

The _ rheostat 
solenoid magnet, the plunger of which 
raises a contact 
brushes which slide up between two rows 
of contacts, and, as they move upward, 
eradually cut out the starting resistance 


switch consists of a 


crosshead carrying 
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in the armature circuit. The velocity 
which this plunger moves upward is c 
trolled by the dashpot D in Fig. 56. W! 
the rheostat switch has moved to 
uppermost position and has cut out 
the starting resistance a stem project 
upward from the upper end of 

solenoid plunger opens a switch, ther 
cutting a resistance into the circuit of 
solenoid coil. At about the 
another 
strikes and opens a 
high into the 
main-line switch magnet M, thus red 
ing the strength of the current that pas 


same 
cross] 
that cut 
circuit of 


projection on_ the 
switch 
resistance 


sf 


through these magnet coils while the 


vator is running. The current required 


to hold the switches in the running posi 
tion is much less than that necessary to 
move them to it, and advantage is taken 
of this fact to economize current by in- 


troducing the resistances after the 
switches have reached the running posi- 
tions. There is also an_ interlocking 
mechanism between the main-line switcl 
M and the rheostat 
kind that when the rheostat switch is not 


main-line 


switch of such a 
in the lowest position, the 
switch cannot be closed, even if current 
passes through its magnetizing coil. This 
interlocking device is provided so that the 
motor cannot be put in circuit unless all 
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TIG. 590. WIRING DIAGRAM FO SCHUREMAN CONTROLLER 
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the starting resistance is in the armature 
circuit. 

All the wiring connections between the 
motor, the controller and the line are 
fully shown in the diagram, Fig. 59, and 
for the purpose of facilitating the study 
of it, the direction of the current in each 
of the wires is indicated by arrow heads. 
In all the wires, except those that con- 
reversing-switch contacts J J’ 
with the armature, the current always 
flows in the same direction, but in the 
armature connections it flows in one di- 


nect the 


rection for forward rotation and the re- 
verse direction for backward rotation; 
hence, on these wires the arrow heads are 
drawn to point in both directions. 

For the purpose of avoiding any diffi- 
culty that may be experienced in tracing 
out the connections in this diagram a 
simplified wiring diagram is presented in 
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closed through the motor, so that the 
latter will not start up. 

In stopping, as already explained, the 
circuit is opened only at the main-line 
switch, and the sparking all takes place 
at the contacts on that switch. The 
sparking there is reduced to a very small 
degree by the action of a magnetic blow- 
out that in the diagram is indicated at B. 
When the motor is running no current 
flows through the blowout coil, but in the 
act of stopping, the end contact separates 
from lever L first, and from this instant 
until the other contact separates there is 
a current through coil B and this develops 
the magnetic flux that blows out the spark. 
In the actual switch the arrangement of 
contacts is not exactly as described, but the 
action is the same. 

This diagram also shows the magnet 
that actuates the brake, at BM. In Fig. 
59 no brake is shown, but the binding 
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Primer of Electricity 


THE ELECTROMAGNET 


If you take a common wooden spool 
that has contained sewing thread, put a 
soft-iron rod through the hole in the 
center and wind insulated wire on the 
spool where the thread originally was, 
you will have a crude electromagnet. Fig. 
13 illustrates this arrangement. Now, 
take a longer piece of soft-iron rod and 
bend it into the shape of the letter U, 
as indicated in Fig. 14; wind insulated 
wire on two thread spools and put them 
on the legs of the U, and the result will 
be what is commonly called a “horse- 
shoe” electromagnet 15); the 
two coils of wire must be connected to 
each other in such a way that when cur- 
rent is passed through the coils, it will 
pass around one leg in one direction and 


(see Fig. 
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FIG. 60. SCHEMATIC DIAGRAM CORRESPONDING TO FIG. 59 
Fig. 60. In this drawing the switches posts to which the wires coming from the around the other leg in the opposite di- 


and their actuating magnets, as well as 
the armature and the field windings, are 
represented diagrammatically to show 
their action more clearly, and located so 
as to simplify the wiring connections as 
much as possible. All the switch contacts 
and levers, and all the wires are marked 
the same as in Fig. 59, so that the simpli- 
hed diagram is a key to the other one. 
The reversing switch lever is shown in 
one of the running positions, and it will 


be noticed that the current from the line 
wire P passes through the wire g to the 
contact A and thence through the switch 
ley to the contact i and the wire a; 
through the magnet of the main-line 
SW 


1 to the wire a’ and on to one of the 
contacts connected by the switch S and 
igh this to the wire a” and to the 
line wire N. Unless this circuit is closed, 
‘in-line switch levers L L’ will not 
be ised, and the circuit will not be 


brake magnet are to be attached are 
shown at the bottom of the rheostat panel 
board. 





The “Beagle,” which is the first of 16 
torpedo-boat destroyers in the British 
naval program for 1898-9, has just been 
launched at the yards of John Brown & 
Co., Clydebank. The “Beagle” is 269 feet 
long, 27 feet broad, and 16 feet 6 inches 
deep. She is propelled by turbine ma- 
chinery of the Parsons type actuating 
three lines of shafting, and designed to 
develop 12,000 Steam is 
provided by five large water-tube boilers 
fitted for burning coal only. The trial 
speed is to be 27 knots and the displace- 
ment 920 tons. 


horsepower. 





The Ai +rican Society of Agricultural 
En vine rs_ vill hold its third annual meet- 
ing I +n ver 28-29, 1909, at Ames, Iowa. 


rection. If the rod be very soft, such 
as a good grade of machinery steel, the 
magnet with two coils will be quite 
powerful when current is passed through 
the wire. 

The piece of iron or steel surrounded 
by the spool or spools of an electro- 
magnet is called the “core” of the mag- 
net, merely because it is the central part, 
just as an apple core is the central part 
of an apple. The two ends of the mag- 
net core are its “poles,” no matter 
whether the magnet be of the horseshoe 
type shown in Fig. 15 or of the straight 
type shown in Fig. 13. The reason for 
this name is the same as that for calling 
the northernmost point of the earth the 
“north pole” and the other extremity of 
the earth the “south pole;” because at 
these points the “magnetism” comes to 
a focus, so to speak. (The north pole 
of the earth is not really the magnetic 
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pole, but when it was named it was sup- 
posed that it was.) 

Magnetism is intangible and invisible, 
and its characteristics have been ascer- 
tained through years of experimentation 
and the theories now. used to explain its 
cause and effects are largely arbitrary. 
Thus, magnetism itself is called a “flux,” 
although it is nothing of the sort, simply 
because it is easier to consider its effects 
and because it behaves just as a flux 
would under corresponding conditions. 
The unit of magnetic flux is called the 
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FIG. 13. SIMPLEST FORM OF ELECTROMAGNET 


“magnetic line of force,’ which means 
that a mechanical force is set up by the 
magnetism along a line in space which 
is regarded as the path of the magnetic 
“line of force.” This is not easy to 
grasp, but for practical everyday work- 
ing with electrical machinery it is not 
necessary to go deep into the matter. 
Fig. 16 will probably give the reader as 
much information about magnetic lines 
of force as he needs. This represents a 
coil of wire through which a current is 
supposed to be flowing from the battery, 
dynamo or other source, at E. The dotted 
line represents one line of force set up 
through the coil by the current; this 
“line” completes a circuit outside the coil, 
as indicated, it being impossible to form 
a magnetic line of force with free ends. 
The current in the coil produces a mag- 
netic pressure inside it which causes these 
invisible magnetic lines of force, and 
each of them follows a closed circuits, as 
represented by the single dotted line in 
the drawing. 

Instead of one line, as shown in Fig. 
16, the hole through the center of the 
coil is filled with magnetic flux, the num- 
ber of lines of force depending on the 
size of the hole and on the strength of 
the current flowing through the coil; the 
number of times that the current cir- 
culates around the coil also affects the 
magnetic flux. The number of convolu- 
tions of wire in the coil multiplied by the 
current in amperes is called the “ampere- 
turns” of the winding, and this is the 
measure of magnetic pressure set up 
within the coil. With a simple coil, 
minus a core, as in Fig. 16, the magnetic 
flux will be exactly proportional to the 
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ampere-turns of the coil. For example, 
if the coil contains ten turns of wire and 
a current of 50 amperes is passed through 
it, this will give a magnetizing force of 
500 ampere-turns; now, if this produces 
a magnetic flux of 5000 lines of force, 
increasing the current to 100 amperes will 
produce a flux of 10,000 lines of force, 
because the magnetizing force has been 
doubled. This holds good as long as the 
flux passes through air only. When it 
passes partly through iron and partly 
through air, as in Figs. 13 and 15, the 
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FIG. 14. THE “HORSESHOE” MAGNET CORE 


flux will not always increase in direct 
proportion with increases in the mag- 
netizing force of the coil, because iron 
and steel offer varying resistance to the 
flux, according to how much flux there 
is. This will be explained more at length 
later. 

Referring again to Fig. 16, suppose 
that the hole through the center of the 
coil was of such a diameter that the area 
of the circle described by the inner edge 
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FIG, 15. SIMPLE HORSESHOE ELECTROMAGNET 








of the wire was exactly I square inch; 
then the cross-section of the path fol- 
lowed by the magnetic lines of force 
within the coil would be 1 square inch, 
and if there were 5000 lines, the “density” 
of the flux would be 5000 lines per square 
inch; it is easier to reckon magnetic 
effects on the basic of flux density than 
total flux, because the density is propor- 
tional to the magnetizing force in ampere- 
turns, when there is no iron or steel in- 
cluded in the magnetic circuit. 

Thus, if 500 ampere-turns produced a 
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density of 5000 magnetic lines of force 
per square inch within a coil having a 
14-inch hole through it (and no core) 
it would produce exactly that same den- 
sity inside of a coil having a 3-inch hok 
through it, if the two coils were of th 
same length from end to end. The ex- 
planation of this is that magnetic flux 
follows a law exactly similar to that 
which applies to an electric current: the 
flux produced by a given magnetizing 
force in ampere-turns depends entirely 
on the magnetic resistance of the path 
along which the flux “passes.” This mag- 
netic resistance is called “reluctance,” and 
it varies directly with the length of the 
path, just as electrical resistance varies 
with the length of the conductor, and 
varies oppositely to the area of the path, 
just as electrical resistance varies op- 
positely to the area of the conductor. 
The path of magnetic flux produced by 
a simple coil like that in Fig. 16 is 
so wide outside the coil—consisting of 
the whole universe—that it is not con- 
sidered at all; only the path. within the 
coil need be considered in discussing the 
effect of the ampere-turns in the coil. 
If the coil is 1 inch long and the cur- 
rent is such that the magnetizing force 
is 3133 ampere-turns, the density of the 
flux within the coil will be 10,000 lines 
per square inch of path cross-section; 
that is to say, the reluctance of an air 
path is 0.3133 per inch of length when the 
cross-section is I square inch, if the am- 
pere-turn be considered the unit of mag- 
netic pressure or magnetizing force; if 
the cross-section of the path is not I 
square inch, then the reluctance per inch 
of length is 0.3133 -- the cross-section 
in square inches or parts of a square inch. 
The following examples will help to fix 
these rather complicated relations in the 
reader’s mind. If a ‘coil is 6 inches long 
and the hole through the center is 7/16 
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FIG. 16. ILLUSTRATING THE MAGNETIC 
CIRCUIT 





inch in diameter, the area of the hole 
will be 0.15 square inch and the reluctance 
of the magnetic path will be 


6 X 0.3133 __ 
0.15 = 12.532. 
If the coil contains 4700 turns of 


wire, a current of 6 amperes in the coil 
will produce a magnetic flux within the 
coil of 


28,200 amp.-turns 
12.532 reluctance 


lines of force; and as the area of the 





== 2250 
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path inside the coil is 0.15 square inch, 
the magnetic density will be 

2250 

C25 
lines per square inch. 

Now suppose another coil of the same 
number of turns and the same length 
were wound to such a diameter that the 
hole in the coil was 7% inch instead of 
7/16 inch in diameter. Evidently the 
area of the path would be four times as 
great as in the first coil and the reluctance 
would therefore be*one-fourth as great; 
consequently the same current of 6 am- 
peres would produce four times the flux 
that it did in the smaller coil, but as the 
path area is four times as great, the mag- 
netic density will be the same as before. 
Putting it in figures, the reluctance of 
the larger coil will be 





= 15,000 


6 X 0.3133 


06 = 3-133, 


and as the ampere-turns are 28,200, as 


‘before, the magnetic flux will be 


28,200 __ 
3-133 
lines of force. The area of the path is 


0.6 square inch, so that the density in 
this case will be 


goo0o 


re = 15,000 


lines per square inch, or exactly the same 
as in the smaller coil. 

In both of these cases, the ampere- 
turns were 28,200 and the length of the 
restricted path (that portion inclosed by 
the coil) was 6 inches; the magnetizing 
force per inch length of path, therefore, 
was 28,200 + 6 = 4700 ampere-turns. In 
both cases, also, the magnetic density was 
15,000 lines per square inch, although the 
total fluxes were different. From this it 
will be clear that, for a magnetic path 
in air, the relation between magnetizing 
force in ampere-turns and magnetic den- 
sity per square inch area of path is 


___ Ampere-turns 
0.3133 X path length 





= Magnetic density, 


the path length being measured in inches 
and the density being the number of 
“lines” per square inch area of path. If 
it is desired to know how much mag- 
netizing force is needed to produce a 
certain density, the formula is transposed 
to read 
0.3133 X path length X magnetic 
density = ampere-turns. 





The Engineers Exchange, 413 West 
Fayette street, Baltimore, Md., pursuant 
to the plan of making the organization 
of benefit to its members, has arranged 
for a series of interesting and instructive 
lectures to be delivered on each Monday 
night during the month of November. 


These lectures are free to members and 
friends 
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Flywheel Explosion at Scranton 





By CuHartes J. MAson 





At 6:45 o’clock on the morning of 
November 2, a flywheel exploded in the 
Washington avenue power plant of the 
Scranton Electric Light Company, injur- 
ing the night dynamo tender, who was 
just about to turn the watch over to the 
day man, and damaging the building and 
nearby machinery to the extent of sev- 
eral hundred dollars. The flywheel be- 
longed to a 50-horsepower exciter set con- 
sisting of a 10xI2-inch Fleming engine 
direct-connected to a Bullock generator, 
with a speed of 275 revolutions per min- 
ute. The dynamo was a 125-volt direct- 
current machine, generating 320 amperes. 

The flywheel was 5 feet in diameter, 
with a 10-inch face. At the time of the 
explosion the rim of the wheel broke in 
several pieces. One of these _ pieces 
weighing about 1t00 pounds was blown 
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is thought by some that a short-circuit 
“plugged” the generator and the flywheel 
kept on going. Others think that the 
engine tried to race and that the governor 
failed to respond quickly enough. 

The wheel had six spokes elliptical in 
cross-section, and four of these broke off 
at the hub; the other two breaking about 
the middle. The hub remained on the 
shaft, and as far as could be seen no 
cracks or flaws were present, but the 
metal showed a very coarse structure. 
Two pieces of the wheel, smaller than 
those previously mentioned, were found, 
and these showed blowholes in the 
casting. 





Massive Gas Engines 





The Snow Pump Works, Buffalo, have 
just completed the last casting for 24 
gas-engine frames of 115 tons each, which 
are building for installation at the 
Duquesne and Youngstown plants of the 
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PATHS FOLLOWED BY THE FRAGMENTS OF THE WHEEL 


through the 18-inch brick wall of the 
station, making a hole about 18 inches in 
diameter and landing a distance of 20 
feet outside the station wall. A larger 
piece flew through the roof of the sta- 
tion, making a rent about 1o feet in length 
and 2 feet wide. In its flight it passed 
between two nearby houses, and after 
bringing down a couple of wires strung 


on a street pole landed on a grass plot, 


just inside a picket fence. The fence was 
smashed and the piece of metal partially 
buried itself in the sod, leaving about 6 
inches protruding above the surface of 
the lawn. Had it traveled but to feet 
farther, it would have crashed into a 
house directly in its path and probably 
would have injured some of the inmates. 
The distance from the engine to the 
lawn is about 200 feet. In the station the 
steam pipe supplying the engine was car- 
ried away, and several wires were cut 
through by the flying fragments. ' 

At the present writing it is not known 
what caused the wheel to explode, but it 


Carnegie Steel Company and the South 
Chicago plant of the Illinois Steel Com- 
pany. 

These engines are all twin-tandem, 
double-acting, and 3600 horsepower. Six 
of the lot are equipped for power ser- 
vice, and six are fitted with blowing ap- 
paratus. The blowing engines weigh 
about 2,000,000 pounds, and the power en- 
gines about 1,700,000 pounds. 

The flywheels weigh 180,000 pounds 
each and are made in eight segments. 
The cylinders are 43 inches in diameter 
and 60-inch stroke and are of cast steel. 
The cranks, two on each shaft, weigh 
25,900 pounds, and each crankshaft 100,- 
000 pounds. 





Harrington Emerson is authority for the 
statement that a firefly converts the hydro- 
carbon of its food into light with an 
efficiency of 40 per cent., while rarely is 
as much as Io per cent. of the energy of 
coal transformed into electrical energy. 
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Practical Letters from Practical Men 


Don’t Bother About the Style, but Write Just What You Think, 


Know or Want 


to Know About Your Work, and Help Each Other 





WE PAY FOR USEFUL 


Water Level in Boilers Veteran Engineers at the Columbus 


Convention 





In order to determine what effect, if 
any, the level of the water in a boiler 
has upon the quality of the steam given 
off by the boiler, the writer made the 
following simple experiment: 


At the national convention held at 
Columbus, nothing gave me so much real 
pleasure as the remarkable number of 
members of the N. A. S. E. in attendance 
who have passed the three-score mile 
stone of life’s journey. I can not say 
that I met all of the veterans who at- 
tended the convention, but feel a sense 
of pride to know that I was fortunate 
enough to meet and grasp the hand of 
the following veteran brothers: 

Thomas Winship, age 78 years, of 
Toledo, O.; district examiner of engi- 
neers of the second district of the State 
of Ohio. 

Uncle Jim Beckerleg, age 76 years, of 
Chicago; member of the N. A. S. E. for 


The boiler upon which the experiment 
was performed, was a 30-inch by 11-foot 
return-flue type, having neither steam 
dome nor dry pipe. The apparatus used 
consisted of a throttling calorimeter con- 
nected to the: main steam pipe near the 
boiler in the usual manner. A scale was 
placed back of the water column so that 
the hight of the water could be deter- 
mined. 


The boiler was filled to within two or 
three inches of the top. The water was 
then shut off, and the boiler allowed to 








DATA AND RESULTS. 














PRESSURES. TEMPERATURES. 
Calorimeter. 

Steam. Inches of : Water Level. | Moisture in 
Time. Pounds. Mercury. Steam. Calorimeter. Inches. % in Steam. 
5-02 63 0.5 308 256 26.6 0.992 
5-06 66 0.5 310 261 25..7 0.992 
5-10 66 0.5 310 263 25.0 0.994 
5-14 66 0.5 310 264. 24.4 0.994 
5-18 68 0.5 311 264 23.6 0.994 
5-22 67 0.5 310 264 23.0 0.994 
5-26 70 0.5 313 266 22.3 0.994 
5-30 69 0.5 312 266 21.7 0.994 
5-34 69 0.5 312 266 21.0 0.994 
5-38 69 0.5 312 265 20.5 0.994 
5-42 69 0.5 312 265 20.0 0.994 
5-46 68 0.5 311 266 19.5 0.995 °* 























Reading of Barometer, 29.58”. 








steam for a few minutes so that the tem- 
peratures could become constant. Read- 
ings were then taken from the calorimeter 
and the water column every four min- 


27. years, first national treasurer, served 
two terms as national president, also 
president of the Life and Accident de- 
partment since its organization; has at- 


utes. This was continued until the level tended all national conventions. 
of the water in the boiler had fallen C. M. Janes, age 71 years, financial 
about seven inches lower than it was secretary Boston No. 1 and also the 


when the experiment was begun. 
The moisture in the steam was then 


oldest living member of the N. A. S. E. 
in Boston. 





calculated for each reading. From the 
results shown below it will be seen that 
the level of the water in the boiler had no 
effect whatever upon the quality of the 
steam. 

In the near future the writer expects 
to make some experiments in order to 
determine what effect the rate of steam- 
ing has upon the quality of the steam 
given off by the boiler. 

Hersert B. REYNOLDS. 

Ithaca, N. Y. 


William Tompkins, age 73 years, mem- 
ber No. 28 of Yonkers, N. Y. 

William H. Cronley (Bill Taft’s 
double), age 70 years, of Jersey City; at 
present holding down the position of 
chief engineer at city hall of his city; has 
not only been an active operating engi- 
neer during the past 47 years but has at- 
tended 24 of the national conventions. 

Harry Knowlton, age 70 years, of 
Detroit, Mich.; has attended 25 of the 
national conventions as a_ representative 
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of the Hartford Inspection and Insurance 
Company. ; 

Reinhard Baumgarten, age 70 years, of 
Kentucky No. 2; past president of Ken- 
tucky State association; has attended six 
national and five State conventions, and 
is the oldest living member of the N. A, 
S. E. in his native State. 

E. Caldwell, age 70 years, of Phila- 
delphia, Penn.; member of No. 12 of 
Pennsylvania; has been interested in en- 
gineering organizations during the past 
4I years, a member of the N. A. S. E. 
for 19 years and has attended six na- 
tional conventions. 

James G. Dallas, age 69 years; member 
of Sharon No. 6 of Pennsylvania; has 
been a member of the N. A. S. E. for 25 
years and has attended 15 conventions. 

A. Brogden, age 66 years, a charter 
member of Oshkosh No. 9 of Wisconsin; 
has been an active operating engineer 
for 45 years and attended four of the 
national conventions. 

F. E. Brammer, age 64 years, member 
of Ironton No. 17 of Ohio; delegate to 
the Ohio State convention and at present 
employed as superintendent and _ chief 
engineer of the Ironton city water works, 

O. W. Cutler, age 63 years, honorary 
member of Niagara Falls No. 37 of New 
York. 

George A. Barbee, age 61 years, mem- 
ber of Ohio No. 38; for 24 years chair- 
man of the Ohio State license law com- 
mittee, and familiarly known as_ the 
father of the engineers’ license law in the 
State of Ohio. 

Worth Park, age 61 years, member of 
Ohio No. 38; has served his 
tion as secretary during the past six years. 

I also met a Mr. Rolf, age 61 years, but 
was called away at the moment and did 
not meet him again during the conven- 
tion, and am unable to give his address. 

Should not this remarkable showing of 
these old veterans awake the 
members of our beloved organization to 
a just sense of duty, that they owe it to 
themselves, to their employer and to 
those depending upon them to elevate 
themselves to the highest possible point 
of efficiency in their chosen profession? 
From personal observation it seems to 
be an unfortunate fact that a far too 
large majority of the members who «at 
tend the meetings, atid who take the 
most active part in the elevation of the 
engineer, are just these old veterans w!!0 
have for years been carrying the greater 


associa- 


younger 
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vart of the load necessary to keep up in- 
erest in their association. But ask any 

‘ them and they will tell you that they 
have been well repaid in knowledge 
eained, which made them better engi- 
neers and enabled them to command a 
market for their increased ability with a 
corresponding increase in salary. 

To be honest, don’t you think you 
young fellows better wake up and ex- 
amine your bearings? 

F. M. ZIMMERMAN. 

Pittsburg, Penn. 





How One Engineer Got His Price 


a small mill on the Pacific 
The plant was old and much out 
of repair. The engine was a 16x18-inch 
plain slide valve running at 125 revolu- 
tions per minute, with a throttling gov- 
ernor. The boiler was of the return 
fire-tube variety burning wood fuel and 
carrying a steam pressure of 70 pounds. 
The proprietor said that he could not 
get enough power and that the engine 
too slow. That the job was worth 
$75 per month, but if the new man could 
get more power out of the engine, he 
would pay a better wage. The new man 
was obtained. 

The boiler had a large steam dome 
bolted to the shell, which leaked so 
badly that it was removed, and with red 
lead, putty and sheet asbestos a tight 
joint was made. A tube expander and a 
test pump were rented for $1.50. With 
the expander a few leaks were stopped, 
but this apparatus was used as little as 
. possible. Then the grates, which had al- 
most disappeared, were rebuilt and a 
back arch put in. After thoroughly clean- 
ing and examining the boiler ‘inside and 
out, it was tested and found tight at 130 
pounds cold-water pressure. The safety 
valve was now set at 85 pounds. The 
boiler appeared to be in fine shape, but 
the feed pump was a little too small. The 
boiler ‘had no gage glass and the owner 
would not buy one, saying that the 
boiler had run seven years so and was all 
right. 

Having first taken some diagrams, the 
engine was then given attention. Strange 
to say the slide valve required not only 
resetting, but 1% inch had to be added 
io each outside face to give sufficient 
outside lap. To get the power required 
the engineer had decided to increase both 
the speed and the pressure. The speed 
was increased from 125 to 150 revolu- 
tions per minute. The engine being of a 
heavy design and of a good foundation, 
the only doubt was as to whether the 

ywheel could safely withstand the in- 
rease of speed, but as the rim velocity 

t the new speed would only be 4200 feet 
‘er minute, even the flywheel appeared 
‘o be well on the safe side. 

The plant was started up with the en- 


It was in 


coast. 


was 
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tire mill running 20 per cent. faster, which 
meant a 20 per cent. increase in output 
of the mill, and the engine had _ suff- 
cient reserve power at all times to hold 
up to the new speed at all loads. After 
the month was up the engineer got his 
$90 per month. 
WIFreD TWINCH. 
Glendale, Arizona. 





A Dangerous Blowoff 


In the sketch, Fig. 1 
shows the blowoff on one of the return- 
tubular boilers in a battery of three. The 
pipe from the boiler to the 5-inch tee 


accompanying 
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FIG. I 


inches standard with a standard 
ell. The tee was bushed from 5 inches 
to 2 inches and plugged on top. The 
blowoff cock was an ordinary 2-inch plug 
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break was repaired, it was done with the 
same size fitting as the one that broke. 
The job was eventually put in as shown 
in Fig. 2, the piping being all extra heavy 
with extra-heavy fittings and a_ well 
known make of blowoff valve; a_ brick 
pier was built up at B to protect the pipe, 
the blowoff was run into a blowoff tank 
E which was buried in the ground outside 
of the boiler room, and which had a man- 
hole in the top for cleaning when neces- 
sary. D is a vent pipe with a 4-inch pipe 
to the sewer, as shown, and extending to 
near the bottom of tank which prevents 
As 
this plant was situated in a residence dis- 
trict there had always been some com- 


the steam from entering the sewer. 


plaint when the boilers were blown down 
at night. After putting in the blowoff 
tank all such complaints ceased, as the 
blowoff was practically noiseless. 

R. L. Mossman. 
Tampa, Fla. 





Some Causes of Engine Knocks 


and Their Remedies 


An engine that had done but six 
months of service developed a loud knock 
in the cylinder, and I temoved the cyl- 
inder head and took out the piston. After 
going over the rings and everything I 
could think of and not finding the cause 
of the trouble, I placed the piston in posi- 
tion to get the rings ready to go in the 
cylinder and tapped with a 
block to drive it in until the rings were 
well entered, when I discovered that the 
The bolts in 
the follower plate were so long that the 
ends bottomed before the heads pulled 
the follower plate up tight, thus permit- 
ting it to slap. 


the piston 


follower plate was loose. 


I cut off each bolt enough 
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cock A. Two of these cocks were of 
brass and one was of cast iron and not 


very heavy at that. One night when the 
fireman was blowing the boilers down he 
could not open the iron cock as it was 
stuck. When he attempted to slack the 
nut on the end of the plug to loosen it, 
the stud broke off, and as the fireman 
must have been born under a lucky star, 
the plug did not loosen and fly out. 

These boilers carried 125 pounds of 
steam and at one time one of the 5-inch 
ells in the combustion chamber split and 
stirred things up in the 
though no one was hurt. 


boiler room, 
When the 
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to let it draw the follower plate home, 
and when the engine went to work again 
the knock was missing. 

Another engine of good make had a 
knock that I found to be due to one of 
the exhaust valves being % inch shorter 
than the valve pocket, allowing the valve 
to slap sidewise; I chipped a small groove 


in the top of each end of the valve so 
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that the steam could get to the ends and 
the knock disappeared. 

On one occasion a heavy knock de- 
veloped in a York ice machine, and I 
discovered that the flywheel was loose on 
the shaft. The wheel was of the split 
type, and had been hammering long 
enough to wear the key away on the 
sides and batter the key seats, so that 
new key seats in the shaft and the pulley, 
and a new key to fit them, were required. 

Crank-pin boxes that are so loose that 
the box adjustment will not tighten them, 
cause a knock, of course, and they should 
be refitted before the pounding wears 
an oblong hole in the crosshead box. 

Too much compression will cause the 
steam valves to lift and hammer. The 
indicator will show up this trouble, and 
the remedy is obvious. 

When piston rings are too narrow for 
the ring grooves, they will knock and 
continue to do so until they are fixed 
properly. The sides of the grooves should 
be trued up and new rings fitted to them. 

Many times the wedge on the cross- 
head end of the connecting rod is tight 
and at the same time the box knocks. In 
this case the brasses need filing open at 
the joints to let the brasses hug the pin. 

When the crosshead is too low it causes 
the piston to rise when the crank is on 
the head-end center and allows it to fall 
when it goes to the other end of the cyl- 
inder; this, of course, will produce 
thumping. 

An engine considerably overloaded will 
knock all over and at all times. About 
the only relief possible in such a case is 
to increase the boiler pressure until ‘the 
load can be reduced to the proper 
amount. 

Joun S. Van PELT. 

Augusta, Ga. 





Stopping Vibration of Motor 


I recently witnessed some _ puzzling 
gyroscopic actions of a motor armature, 
the cause of which was not easily re- 
moved. It was necessary to substitute a 
50-horsepower fora 30-horsepower motor 
to permit speeding up several machine 
tools. The original motor bracket was 
reinforced for the larger motor and was 
stiff enough to prevent any undue vibra- 
tion, but a countershaft that was hung 
on the same span of iron work was in- 
creased in speed about fifty per cent. and 
set up excessive vibration thnoughout the 
surrounding iron work. The vibration of 
the motor bracket was endwise of the 
armature shaft and sufficient to bump the 
bearings at each end. The brushes 
sparked so badly it was necessary to take 
the armature out and turn down the 


commutator. 
Looking at the motor from the floor, 
all the movement appeared to be in the 
armature, but by setting a surface gage 
on top of a nearby planer housing, with 


an extended pointer to reach the center 
of the armature shaft, it was found that 
the armature moved less than 1/16 inch 
endwise, and had a very small vertical 
movement. The proper bracing of the 
motor bracket and iron work and _ bal- 
ancing of the countershaft pulleys ended 
the trouble. 
J. A. MAWHINNEY. 
Franklin, Penn. 





Pumping Problems 


I had rather a strange experience with 
a 5%x7-inch power pump driven by a 5- 
horsepower motor. The duty of this 
pump is to fill a tank situated 550 feet 
from the pump house at an elevation of 
95 feet to the top of the water when the 
tank is full. When the pump was started 
it worked finely for some four or five 
weeks; then the trouble commenced. The 
packing in the water chamber was blown 
out, the cast-iron plunger broken and the 
teeth stripped off the rawhide pinion. 
When repaired a pressure gage was put 
on the water chamber, which showed the 
pressure to vary from 45 to 140 pounds. 
The pump would run one, two or three 
hours before building up a pressure, and 
the next day it would take 30 minutes. 
A vacuum gage on the suction showed 
15 inches at all fimes. The pump draws 
from five driven wells, the water rising 
within 6 feet of the surface. When the 
tank is shut off and two hydrants are 
opened, so that there are four 2'%-inch 
openings with hose attached, the pressure 
will build up to from 20 to 85 pounds. 
What causes the trouble? 

V. D. Epwarps. 

Wilmington, Mass. 





Lost Motion in Pump 





In the plant where I am working we 
have a small duplex pump that is used 
for boiler feeding, and as it has been in 
use for two years the joints have become 
somewhat worn, so that there is quite a 
bit of lost motion other than that fur- 
nished by the space on each side of the 
valve jamb nuts. This wear is not enough 
to permit of babbitting, and as the pro- 
prietor did not wish to have the bearings 
rebored and new pins turned, I had to 
resort to some expedient to get the pump 
to run slowly enough to keep a con- 
tinuous stream of water going into the 
boiler. 

I hit on the plan of putting an iron 
washer on each side of the jamb nuts in 
the valves, reducing the lost motion in 
the valve and utilizing the lost motion 
caused by the wear of the pins. The 
pump will now run at any old speed de- 
sired, and by the time the wear has be- 
come great enough to again cause trouble 
there will then be room for babbitt to 
be run in the bearings and the washers 
can be dispensed with until the babbitt 





POWER AND THE ENGINEER. 





November 16, 1909. 


becomes worn, when the washers can’ be 
used again and so on. 


E. D. Rice. 
Wheeling, W. Va. 





Electric Drives for Factories 


One great claim for electric motors is, 
that by their use individual drives may 
be obtained and long lines of shafting 
may be eliminated, the power used being 
only that which is necessary to drive the 
particular machine being used. Again, 
where there is much dust, the claim is 
advanced that only induction motors 
should be used, due to the danger from 
explosions caused by sparking on the 
commutator of a direct-current motor. 
Often managers of a factory operating 
on steam power think they are way be- 
hind the times and make a change by 
substituting motors to drive the old line 
of shafting. In this way many very 
poor arrangements of factory drives are 
installed, which require much more power 
at the switchboard than was anticipated. 

For ordinary factory work, where the 
machines are being used a great part of 
the time, individual drives should be 
eliminated. If possible, one motor for 
a floof should be installed and line shaft- 
ing driven from this. A case in mind at 
a linseed-oil factory illustrates this point. 

A change was made from engine and 
shafting to electric drives. Where be- 
fore there was an engine and a compli- 
cated system of shafting, now something 
like 10 or 12 motors are used. It seemed 
best to mstall the induction motor be- 
cause of the lack of care necessary to 
keep it going, and because of inflammable 
dust present. The power necessary to 
drive the mill before and after the 
change was figured, and instead of a 
saving by use of electric motors it was 
found that there was a very appreciable 
loss. 

With induction motors installed the 
power factor was low—from 0.65 to 0.75 
—and this meant that often when the 
motor was apparently groaning under 
overload, it was really not up to full 
load. The feeders were calculated for 
only enough current for the normai ioad, 
and no account was made of wattless 
current, which will heat up the wires or 
motors just as readily as the useful cur- 
rent. The feeders were always 
loaded, and even the circuit breakers, 
switchboard and generators. It 
continual fight to keep the circuit cool. 

To remedy this condition it might be 
suggested to put capacity into the cir- 
cuit and increase the power factor to 
0.90 or 0.95. This, however, cannot be 
done as easily as it may seem, as power 
is used elsewhere besides in the oil mill. 
A synchronous motor will do the job but 
it must be arranged to take about 75 
per cent. of the load to make any great 
improvement in the power factor. As 


over- 


was a 
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installing the synchronous motor would 
be impossible in this case, the only other 
way to improve the condition would be 
to rearrange the drives. This could be 
done by using two large motors instead 
of the 10 or 12 independent machines, 
Then by means of a carefully planned 
system of shafting, with suitable clutches 
and a good form of chain belt instead 
of leather belts for short drives, a de- 
cided gain could be made in the amount 
of power used, and some gain in the 
power factor. 

A great amount of the trouble could 
be eliminated by the use of direct-current 
motors, and I am in favor of this type 
of machine where it is at all possible to 
install it. Often, by a little care and fore- 
thought, the motor can be protected from 
dust and still be accessible for inspec- 
tion and in a position suitable for the 
drive. If this can be done the direct- 
current motor, in my opinion, is by far 
the best for factory use. 

H. J. MActntIre. 

Cambridge, Mass. 





Oscillating a Dynamo Shaft 





Herewith is a sketch of a device for 
oscillating a dynamo shaft, which the 
writer happened to see in a small factory 
plant. Upon asking the engineer what 
the device was for, he responded that 
the shaft of the dynamo did not oscillate 
of its own accord and he had to resort 
to something that would perform this 
operation automatically. The device 
works excellently and without interrup- 



























tion. The sketch is very nearly self- 
explanatory, but it may make things 
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clearer to add that the magnet used was 
an old one taken from a discarded gong. 
The resistance of the magnet coil not 
being enough to prevent an excessive 
current flowing, an incandescent lamp 
Was inserted in series with the coil. The 
copper contacts come together when the 
shaft of the dynamo forces the steel strip 
away from the magnet, thus allowing 
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current to flow through and magnetize 
the magnet coil. The steel strip would 
thus be drawn toward the magnet and in 
turn would force the shaft of the ma- 
chine in the same direction. This move- 
ment would pull apart the copper con- 
tacts and break the electric circuit. The 
magnet would lose its energy, the shaft 
would oscillate back to its outer position 
and the same cycle of events would be 
repeated. The spring indicated on the 
sketch helps the magnet to perform its 
duty, or rather counterbalances the oscil- 
lating forces. 
V. T. KroprptowskI. 
Winona, Minn. 





Novel Pistons for a Tandem 
Compound 





Herewith is a drawing of the two pis- 
tons of a tandem-compound engine which 
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has some novel features. The principal 
feature is, that rods of two sizes can be 
used, either of which can be removed and 
renewed when desired without injury to 
the piston heads. These heads are made 
in two pieces, the high-pressure head be- 
ing screwed together, while the low- 
pressure head is joined together by a 
taper male and female flange and held 
together with four taper bolts and nuts, 
as shown in detail. Four ordinary cast- 
iron packing rings are used instead of 
two, and this has proved decidedly more 
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A Permanent Test Set 





The set comprises three Stanley trans- 
formers, rating 2200 to 110 volts and 40 
watts capacity, all of which are mounted 
on one base, including the switches, fuse 
block and rheostat. 

For high potential testing, remove all 
lamps and open all switches. Connect the 
I1o-volt circuit to the main 
series with the water rheostat. Attach a 
voltmeter. To terminals 4; and B: at- 
tach the lines for high-potential testing. 

To get 1100 volts, connect terminals 
A, and B; with connecting bar A, terminals 
A: and Bz with the connecting bar B, and 
place the double-throw switch on the 
“series” side. 

To get 2200 volts, the bars A and B 
remain as they are and the double-throw 
switch is thrown to the “parallel” side. 

To get 4400 volts, remove the bar A 


switch in 
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and change the bar B so as to’ connect 
Az and B; and leave the double-throw 
switch on the “parallel” side. 
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made of tool steel, instead of the usual 
ordinary machine steel, which I believe 
will prove more economical in the long 
run, both in repairs and value of pack- 
ing. After several months of constant 
service these pistons have proved effi- 
cient and reliable. 
J. &. Sima. 
Washington, D. C. 


switches, remove connecting bars A and 
B from the terminals, place the 110-volt 
lamps in their sockets and _ connect 
terminals A: and Bz across one phase, Bi 
and Bz across the second phase and Cy 
and C2 across the third phase. This makes 
each transformer independent. 
WE py S. YEAGER. 
Colgate, via Dobbins, Cal. 
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How Shift Changes Waste Money 


I have read Mr. Whitham’s letter in 
the September 21 number and the dis- 
cussion in the October 26 number. I 
should like to know what kind of a chief 
has charge of the plant where such waste 
as he speaks of is allowed to go on. The 
chief should be held responsible for the 
loss. I do not think that Mr. Whitham 
is familiar with marine firing, where the 
man on watch has to have all his fires 
in good condition before his relief will 
relieve him. I have been at two plants 
where the firemen watch were not 
allowed to leave their fires until the re- 
lief had looked at every fire and blown 
down every water column. This was all 
done by the chief’s order, and there was 
no waste of fuel at those plants due to 
the changing of watches. 

All twelve-hour watches are bad, but 
even at that no conscientious man would 
leave his fires in such a condition as to 
make it hard for the next man. I am in 
favor of the eight-hour shift, but I can- 
not agree with anybody that says a 
twelve-houz shift means a loss of money 
because any uptodate plant will not al- 
low it. It may mean a loss of good men, 
but not coal when a plant is handled 
right. I think that Mr. Whitham has 
wronged the majority of firemen and en- 
gineers, 


on 


L. W. CHApwIck. 
Bridgewater, Mass. 


J. M. Whitham’s letter and the dis- 
cussion following appears to ‘me to be 
truly remarkable. If there is not a boiler 
or boilers that will stand from ten to 
fifteen minutes without the fireman at 
them, it would seem that it was time 
the boilers were cleaned, or that more 
boilers should be installed, or perhaps 
there are too many boilers for one fire- 
man to handle. If it takes a man longer 
than fifteen minutes to wash up, he is 
not quitting work for the day—he must 
be dressing for a ball. If the oncoming 
watch cannot get into their fighting togs 
in five minutes and be on the job, they 
must be dressed like the knights of old 
in armor. The above periods seem like 
a reasonable time for change of watch, 
and were carried out every day in a 
plant burning coke, with forced draft at 
that, without allowing the steam pres- 
sure to drop. Of course, if there is 
trouble among the men, the plant is going 
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to suffer; but a satisfied gang can work 
the job all right even on the twelve-hour 
shifts. A good deal depends on the 
chief. 

On the tramp steamer where boiler 
capacity is reduced to make room for 
more cargo, where soft coal is the cheap- 
est and has to be wet well with a hose 
to make it cake, and where the hardest 
steaming of any is done, the fireman can 
always get ready to go off watch when 
his relief comes 

At present I have two boilers working 
to capacity on pea coal, and the fireman 
can get of them when 
firing on the alternate plan. 

HAROLD JAMES. 


on. 


25 minutes out 


New York City. 





Some Erroneous Ideas 


On page 677 of the October 19 num- 
ber of Power AND THE ENGINEER, 
under the above heading, J. B. Clapper 
properly corrected the instruction given 
on engine valves by the writer of the 
article of similar heading in the Septem- 
ber 14 number, on page 456. The latter 
article, however, gives other erroneous 
information regarding the cylinder-head- 
bolt proposition. 

It would be an erroneous idea if engi- 
neers thought that the cylinder-head 
bolts are subjected to a stress from steam 
pressure in the cylinder in addition to 
the stress which results from setting up 
the nuts, if the cylinder head were so 
heavy that the steam pressure couldn’t 
budge it anyway, bolts or no bolts. The 
fact is that, no matter how tightly the 
nuts on the cylinder-head bolts are set 
up, an additional stress will be imposed 
on the bolts by the steam pressure as 
soon as that pressure becomes so great 
that the head would blow off were it 
not for the nuts on the cylinder-head 
bolts. 

In this cylinder-head-bolt proposition 
the demonstration made with a 
common spring balance. Let a 5-pound 
weight represent the tension on the cyl- 
inder-head bolts due to setting them up; 
hang this weight the hook of the 
spring balance and note the reading on 
the scale; then take a 50-pound weight 
and let it represent the pressure which 
the steam exerts against the cylinder 
head; hang this weight also on the hook 
along with the 5-pound weight and again 


can be 


on 
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note the reading on the scale; that wil! 
represent the total strain the bolts. 
If you think you ought to have more or 
less weight to represent or - both 
forces, change the weights at pleasure, 
but it will not change the principle of 
the subject in question. 
Otto JoHNSON. 


on 


one 


30ston, Mass. 





Electric Discharges through Hose 


With reference to the trouble E. Mc- 
Koy is having with electric discharges 
through wire-bound hose in a mine dur- 
ing electric storms, it would seem that 
the trouble is due to the fact that the 
wire on the hose probably has a greater 
capacity than the grounds. If the mine is 
timbered, as it doubtless is, then the 
air line is probably run along on the 
timbers; and while the mine may 
dripping wet, the grounds would be so 
imperfect that a high-tension discharge 
would pass them by, and take the path 
of lesser resistance through the wire of 
the hose and out through the drills, and, 
incidentally, through the men handling 
the drills. The shock the men would get 
from such a static discharge is, of course, 
quite harmless, owing to the infinitesimal- 
ly small current present, but it would be 
anything but pleasant, and to the unin- 
itiated its seriousness would be magni- 
fied out of all proportion to the 
strength of the shock. 

As a possible way out of the difficulty, 
I should Mr. McKoy that 
he thoroughly ground the air line where 
each hose leaves the line, should there 
be more than one. This can be done by 
thoroughly cleaning the pipe with a file 
until bright, then wrap copper wire 
tightly around it, and solder the wire to 
the pipe if the moisture will permit. He 
can probably do this effectually with a 
gasolene torch in spite of the moisture. 
The copper wire should then 
nected to an absolute ground, preferably 
by soldering it to a copper plate about 
1 foot square, and burying the plate in 
the wet floor of the mine. One pre- 
caution that should be taken is that the 
copper wire had better be about twice the 
cross-section of the steel wire on the 
hose. Under these conditions, it seems 
to me, the wire coils on the hose should 
act as a sort of a choke, effectually pre- 
venting any of the discharge from get- 
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ting to the men, and shunting it to ground 
through the copper ground wires. 

the hoisting tower is of steel, it 
probably rests on timber cribbing at the 
mouth of the shaft, in which 
would suggest that the steel- or iron- 
framework of the _ hoisting 
thoroughly grounded through about No. 
oo stranded bare copper wire, soldered 
firmly to a copper plate, by spreading 
the strands out all over the plate, and 
soldering each wire of the strand sep- 
arately to the plate. The plate should 
be about 3 feet square, and be buried 4 
or 5 feet deep in moist soil. I feel con- 
fident that the above precautions will ab- 
solutely overcome the difficulty. 


A. F. &. 


case | 


tower be 


SAUL. 
Buffalo, N. Y. 





Pound in an Engine 


Le Roy Scott in the October 19 num- 
ber describes a pound in an Atlas engine 
which reminds me of one I had to deal 
with once. The engine was not an old 
Atlas, but a new Robb-Armstrong, and 
when the throttle was closed it pounded 
badly. After doing all the stunts men- 
tioned by Mr. Scott, such as_ thinking 
that the wristpin brasses needed keying 
up and that there was too much play 
the crosshead shoe and _ the 
guide, etc., I came to the conclusion that 
the piston rod had backed out of the 
crosshead and the piston was striking the 
cylinder head, although the nut appeared 
to be tight. Such was the case. Perhaps 
Mr. Scott’s trouble is similar. 

R. McLaren, 


between 


Berlin, Ontario. 


Le Roy Scott complains of a pound in 
his Atlas engine and asks for sugges- 
tions. I should say that while the vari- 
ous causes which he thinks may produce 
the pound might each have its in- 
dividual effect, yet the fact that the 
pound comes mostly when the throttle 
valve is shut, brings to my mind a simi- 
lar experience with an Atlas engine and 
also other high-speed shaft-governed en- 
g The pound was due to the gov- 
ernor weights drawing in when the en- 
gine decreased its the weights 
pounding against the stops before coming 
to rest. I should advise him to make 
buffers and attach them to the 
stops to do away’ with the pound. 

recently had an experience with a 
h-speed_ shaft-governed 


7ines, 


speed, 


rubber 


engine which 


developed a pound which at first was 
thought to be in the centrifugal gov- 
ernor, but was not found there. On 
taking off the cylinder head the clearance 


found to be entirely on the crank 
en!, and the follower bolts had made 
ntations in the cylinder cover, due to 
the engineer putting shims in the wrong 
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side of the connecting-rod boxes to offset 
the wear. 
A. C. WALDRON. 
Lynn, Mass. 


Le Roy Scott in his article on page 672 
of the October 19 number says: “The en- 
gine in question is an old Atlas working 
at a pressure of 80 pounds. She knocks 
badly as soon as the throttle is closed, 
and the knock appears to be at the cross- 
head.” 

A number of years ago I had charge of 
an old engine that acted about the same 
as'the engine in question. It is unnec- 
essary for me to say that I lost several 
nights’ sleep, but 1 finally discovered the 
trouble. In my case the brasses had been 
filed. and taken up so often that it had 
shortened the connecting rod to such an 
extent that the piston head would strike 
the crank-end cylinder head when not 
working steam; when the engine carried 
full load, and working steam, the valve 
having lead, the steam 
cushion between the piston and the cyl- 
inder head, so the engine would run 
smoothly. This may not be the case with 
Mr. Scott’s engine, but I would advise 
him to make marks on the crosshead and 
guides and take down the connecting rod. 
He may find the clearance in the head 
end reduced to extent as to 
cause the piston head to strike as pre- 
viously described. 

Witiiam D. 


would form a 


such an 


BERTSCHI. 


Niota, Ill. 


On page 672 of the October 19 num- 
ber, Le Roy Scott speaks of an old Atlas 
engine knocking after the throttle 


was 
closed. Evidently he and the engineer 
have not had a wide experience with 


balanced valves. I presume the engine in 
question is of the old Atlas balanced- 
valve I remember the first time 
1 stopped one of those engines, I thought 
the whole engine was going to leave the 
bed. Since then I have operated several 
balanced-valve engines and have found 
that all knock more or less as soon as 
pressure is removed from the 

chest. Several automatic engines 
knock when coming up to speed. 


type. 


steam 
also 
This 
is caused by the valve slapping against 
the seat, the 
of pressure. It made 
nounced by stopping the engine gradual- 
ad- 


valve removal 


less 


owing to 
may be pro- 
ly, thus allowing the valve time to 
just itself to its new conditions. 

I have reduced it somewhat by taking 
up the lost motion between the clamps 
which hold the valve to the valve stem, 
but care must be not to get 
them too tight, or the valve will spring 
the stem or will leak. The valve should 
be just tight enough to 
enough to adjust itself to the seat. 

If the crank-pin brasses 
are loose, an examination of these parts 
will this, and an engineer will 
have to judge for himself when these are 


exercised 


allow it to move 


crosshead or 


reveal 
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tight enough. I think that by the time 
Mr. Scott and the engineer hear a few 
balanced-valve engines stopped they will 
get used to the noise. 

A. A. BLANCHARD. 
Oak Harbor, O. 





New Smokestack Construction 


Since the advent of the aéroplane built 
by the Wright Brothers, Dayton, O., has 
been looked upon as a place of uptodate- 
ness second to none, and while they are 
certainly the foremost in conquering the 
air they are slightly out of date regarding 
kinks used in constructing smokestacks, 
as evidenced by Mr. Zurfluh’s letter on 
page 712 of the October 26 number, where 
he describes what is commonly termed 
shingling a stack 
method of erection. 


novel 
The writer has been 
under the impression that, the discussion 
of the question of relative merits in 
shingling upward or downward in manu- 
facturing smokestacks, is about on a par 
with the question as to whether the pres- 
sure or below the seat 
of a globe valve; both as to the length 
of time before the public and the un- 
settled state of the answer. 


upward as a 


should be above 


It would be 
advisable for Mr. Zurfluh to get a written 
guarantee as to the increased length of 
claimed for this form of 
struction. 


service con- 


J. E. Terman. 


New Haven, Conr. 





Discoveries of Engineers 





I read with interest W. H. Wakeman’s 
article on “Discoveries of Engineers,” 
page 649, That men 
want to be called engineers will do such 
underhanded tricks is a 
deplored. 


October 109. who 


condition to be 
We need good, broad-minded 
men who will work with their employer 
and the engine 
rooms and not against them. Such things 


associates in boiler or 
would be excusable were the participants 
school children instead of grown-up men. 
When we take into consideration the 
damage to valuable machinery and loss 
of life which might result from such prac- 
tice, it makes it worse. If a man is dis- 
charged, would it not be better for him 
to show the new man all he can about the 
plant and _ start near right as 
possible? If he then failed it would show 
that he was really unfit for the position. 
Just such things as Mr. Wakeman 
scribes have caused lack of faith between 
We are 


others, 


him as 


de- 


the employer and the engineer. 
better than 
brothers? If we are 
discharged from a job, we should not 
make it harder for the new man by doing 
such low-down tricks, but instead help 
him to get along as well as possible, and 
even then his lot will not be 
good. 


all engineers, 
but why not be 


some 


any too 
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There is always room for all of us; 
if we fail with one employer, it’s no sign 
we will fail with another. Some men are 
hard to understand, and our efforts may 
fail, but again we may strike a job where 
our leaving would not be considered. 
Perseverance wins, and if we fail a few 
times, we must try and find out where 
the trouble lies, examine ourselves and 
look at the thing from all sides, see who 
is to blame and sail in and do better 
next time. A good plan is to try to get 
with an employer who will talk and will 
plan and reason things out and be able 
to sce things from all points of view. 
Let your employer know that you are 
really working in his interest and he will 
listen to you. In short, honesty is the 
best policy after all is said and done. 

L. L. SCHEIDERER. 

Marysville, O. 





A Grunting Piston 


Reading the letter by A. K. Vraden- 
burgh on “A Grunting Piston” calls to 
mind the experience I had a short time 
ago with one of my boiler-feed pumps. 
This pump is of the single-cylinder 
double-acting type. A short time ago the 
steam and water cylinders were rebored, 
new steam and water pistons put in and 
the steam valve was refaced. After the 
pump was running again, a grunting noise 
could be heard in the water cylinder. 
Thinking that the water-piston packing 
was too tight, it was loosened up a little, 
but did not cure the trouble. Then the 
packing was removed and the piston ex- 
amined, when it was found that the piston 
was too tight a fit for the cylinder. There 
were also sharp edges on the piston, but 


as there was not time to send the pis- 


ton to the shop, it was removed from 
the cylinder and the sharp edges rounded 
off a little. Then the cylinder walls were 
given a good coating of graphite mixed 
with a little engine oil, and the pump 
was started. The noise could not be 
heard until a few days after, when the 
cylinder was given another coating of 
graphite. This was kept up until the 
piston had worn to a good fit in the cyl- 
inder and no longer made the grunting 
noise. 
H. JAHNKE. 


Milwaukee, Wis. 





Mr. Kessler’s Telltale Lamp 


In the October 5 number, on page 582, 
J. E. Kessler, in describing a telltale to 
show condition of spark plugs, states 
that when batteries are the source of 
ignition, by short-circuiting the lamps, 
the batteries are not pulled down so fast. 
This is certainly incorrect. As each light 
is in series with its respective plug, and in 
series with the spark coil and _ batteries, 
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short-circuiting it would drag the bat- 
teries down faster, because the circuit re- 
sistance would be lower and more current 
would flow. 
L. C. Spivey. 
Rio Vista, Cal. 





Kerosene in Boilers 


Referring to the letters of J. A. Ma- 
whinney and John H. Hieber on page 714 
of the October 26 number, according to 
my own observations, if they had omitted 
the kerosene and soda ash, they would 
have gotten rid of the scale just the 
same. It was the frequent alternate heat- 
ing and cooling of the plates that loosened 
the scale, although I am not sure about 
the oil. 

In this connection I might relate a 
story told me by an engineer who was 
my assistant at one time. My friend was 
night engineer in a plant in Indiana, 
where the water has a reputation for 
scale forming. They had fought scale 
for years with everything from crude 
oil and rain water to tannin and caustic 
soda with the same result—the satisfac- 
tion of seeing the scale grow thicker and 
their fuel bill grow larger every time 
they cleaned. 

My friend’s duties included cooling 
down and blowing off the boiler to be 
cleaned. One night he was not very busy, 
so he blew off the boiler with about 30 
pounds of steam showing on the gage, 
and as soon as it was empty he filled 
it with cold water to the dome. After 
emptying the boiler he opened a small 
valve and allowed steam to enter until 
the gage showed pressure. Allowing the 
pressure to remain a few moments, he 
again filled the boiler with cold water, 
then emptied it and left the boiler for 
the day crew to handle. 

The result of his exertions was to 
keep two boiler washers busy all one 
day cleaning out scale and two boiler- 
makers busy all the next day rolling 
tubes, although none of the seams showed 
any leaks. As no one knew what had 
happened, except my friend, I suppose it 
is still an unexplained mystery at that 
plant. 

When I worked on the lake marine- 
freight service, the boilers there were 
always laid up from two to three months. 
3efore laying them up we always washed 
the boilers, filled them up with water and 
raised steam, afterward blowing them off 
and leaving the boilers closed all winter. 
The first thing in the spring we would 
get some straw and burn a little in each 
furnace to warm up the shell and tubes. 
We then filled the boiler with water and 
slowly heated it up to working pressure. 
After blowing off we would clean the 
boilers. This method was invariably suc- 
cessful. 

A. A. BLANCHARD. 


Oak Harbor, O. 
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In regard to using kerosene in boilers 
allow me to say that the Ohio and Indiana 
crude oil is just as good and will hel; 
lubricate the engine as well, but don’ 
use oil if you go around the boiler with 
a torch. Following is a recipe that wil 
knock scale of the worst kind: Take tw 
or three pecks of potatoes and chop fine 
After the potatoes have been in the boile: 
five or six days clean it out, and if th 
same operation is repeated two or three 
times, the boiler will be clean. 

Georce B. MEYErs. 

Douglas, Wyo. 





Oil Data 


I have charge of the Urbana Heat, 
Light and Power Company’s plant, which 
contains one engine, 25x42 inches, run 
ning noncondensing at 120 revolutions 
per minute with roo pounds of steam. 
The load varies from 20 to 300 kilowatts. 
There are also two feed-water pumps. A 
Pennsylvania oil called special power- 
house valve oil is used, and running 24 
hours per day, except eight hours on 
Sunday, I use on an average of 15 gal- 
lons of oil per month. 


J. BurcHAm. 
Urbana, III. 





Reducing Load on Exciter 


I desire to take exception to Mr. 
Utley’s article in Power for October 26 
in which he criticizes Mr. Westerfield’s 
method of reducing the load on his ex- 
citer. Mr. Utley explains that cutting 
in resistance in the generator field de- 
creases the current in the field, thereby 
reducing the load on the exciter. This 
would be true if that was all there was 
to it, but when the current in the gen- 
erator field is reduced, the voltage of 
the alternating current is reduced, and 
to restore it, the current through the 
generator field must be restored to its 
previous value. To do this the voltage 
of the exciter must be raised, which in- 
creases the load on the exciter, because, 
as Mr. Utley states, the product of the 
volts and amperes equals the load in 
watts. So I believe with Mr. Wester- 
field that cutting out resistance in the 
generator field reduces the load on the 
exciter. 

C. E. Howiranp. 

Washington, O. 


I note on page 716 of the October 26 
number, Mr. Utley calls attention to an 
error in my article “Simple Kinks,” 
which appeared in the August 31 number. 
My impression is that this error is due 
to a misprint or a “slip of the pen.” 

My practice and advice in such cases 
is, to be more plain, to keep as much load 
as possible off the exciter. This the 
merest novice understands is done by cu 
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ting in resistance in the  exciter-field 
rheostat. What I intended to advise was 
tc cut out all resistance in the generator- 
field rheostat and leave as much in on 
the exciter-field rheostat as possible. Pos- 
sibly I myself, or the compositor, used 
the word generator where the word ex- 
citer should have been used, and the sub- 
stitution was passed unnoticed. 
WILLIAM WESTERFIELD. 
Lincoln, Neb. 


Flake or Powdered Graphite? 





| have taken an interest in the dis- 
cussion of the question as to which is 
the better, the flake or finely powdered 
graphite for lubrication. I have used 
graphite for about fourteen years for all 
purposes that it can be used for in a 
power plant. I well remember the first 
time I used graphite to cool the main 
bearing on a small slide-valve engine, 
which had been rebabbitted. After a 
short time the bearing got hot and it 
was impossible to make it run cool with 
oil. I then sent for some graphite, but 
in my order I did not state that I wanted 
the flake, and the powdered graphite was 
sent. This was used with oil on ,the 
bearing for a short time, but still the 
bearing kept on getting hotter. Finally 
the bearing was washed out thoroughly 
and the powdered graphite and oil used 
again, but with no better results. I then 
decided to get flake graphite. After mix- 
ing this with some oil and using it on 
the bearing for.a few hours, the bearing 
had cooled so that the hand could be 
put on it without burning. I have tried 
powdered graphite on a hot bearing many 
times since, but in most cases with no 
good results. 

I am under the impression that the 
reason why the flake graphite gives bet- 
ter satisfaction on a hot bearing than 
the powdered, is because the powdered 
graphite washes out with the oil more 
quickly than the flake graphite. The only 
good use I have found for the powdered 
graphite is on manhole and flange gas- 
kets. For lubricating purpose I prefer 
the flake at all times. 

H. JAHNKE. 

Milwaukee, Wis. 





Cylinder Lubrication 


Following are the sizes and speeds of 
our engines, and the amount of oil used 
in each for a 12-hour run: 

One 16 and 30 by 24 Russell cross- 
compound, 150 revolutions per minute, in- 
dicated horsepower 490, 3 pints. 

One 18 and 30 by 36 Corliss cross-com- 
pound, 84 revolutions per minute, indi- 
cated horsepower 500, 5 pints. 

Two 13 and 20% by 20 Russell tandem- 
compound, 210 revolutions per minute, 
indicated horsepower 230, 1 quart each. 

One 18 and 30 by 24 Ingersoll cross- 
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compound, 100 revolutions per minute, 
indicated horsepower 450, I quart. 

One 12 and 21 by 21 Buckeye tandem- 
compound, 200 revolutions per minute, in- 
dicated horsepower 225, 3 pints. 

One 8 and 12 by 12 Ingersoll cross- 
compound, 150 revolutions per minute, in- 
dicated horsepower 8o, 1 pint. 

I am using “600 W” oil. 

W. D. RANNEY. 

Columbus, O. 


I note that few 
views on 


who express their 
graphite as a lubricant dis- 
tinguish between the product of nature 
and the product of the electric furnace, 
whereas all should know that when it 
comes to lubrication the electric-furnace 
graphite is far superior to natural graph- 
ite. This is so because all natural graph- 
ite is mined, having been made by the 
unwatched, unknown process of nature 
from indiscriminate materials, while in 
the making of all electric-furnace graph- 
ite there is full control of all raw ma- 
terials, as well as of the process, so that 
the makers are enabled to improve on 
nature’s output. 

I very much fear your correspondents 
have not reached the advanced class in 
lubrication when they claim flake graph- 
ite to equal amorphous electric-furnace 
graphite. Flake graphite is crystalline 
and hard. The claim is made that it 
becomes impaled on metal points. 
Unctuous, electric-furnace graphite is 
very fine and soft. In use as a lubricant, 
it fills in the hollows and buries the un- 
even surface points, giving a veneer or 
polish that results in lubrication far 
superior to that afforded by oil or grease 
alone, or by flake graphite. 

J. M. Willitts, in the September 7 
number, writes understandingly when he 
makes reference to the difficulties in re- 
fining flake and other natural graphites. 
It is, indeed, a very difficult matter to 
get the grit—the sand—separated from 
the mined graphite, but as difficult as 
this is, just as great as is the failure 
to accomplish this, we must recognize the 
advantages of the electric-furnace proc- 
ess, which vaporizes all the known ele- 
ments except graphite, driving them out 
of the furnace under a temperature of 
over 7000 degrees Fahrenheit, and mak- 
ing it possible to obtain graphite of re- 
markable unctuousness, purity and lubri- 
cating qualities. 

I feel that engineers of today have 
many advantages over those who labored 
in the same field a few years ago, par- 
ticularly in having practically pure graph- 
ite as an assistant to fight friction. To 
all such I would say that no matter what 
their past experience has been in the 
use of natural graphite, they will find 
electric-furnace graphite the best lubri- 
cant they have ever used. 

Orrin E. DuNLAp. 

Niagara Falls, N. Y. 
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Two points must always be kept clearly 
in mind, viz., lubrication -is a question 
of degree, and an oil will reduce fric- 
tion and consequently is to a greater or 
lesser degree a lubricant. 

In regard to the first point, we all know 
that any engineer, whose engine gives no 
apparent trouble, will tell you that his 
lubrication is satisfactory, and yet an- 
other engineer would point to many fac- 
tors that indicate poor lubrication; it is 
all a question of opinion and in most 
cases opinion based on little knowledge. 
No groaning, no scoring of the cylinder 
nor rapid wear means to most engineers 
good lubrication. They may of course 
be right in many cases, but it too often 
happens that the same oil, same quantity 
and the same methods fail to lubricate 
other engines and even similar engines, 
sO .a mere statement of fact is not of 
much use. Other conditions have a lot 
to do with the best use of an oil. 

In regard to the second point, one must 
always remember that when we say such 
and such an oil is a poor lubricant we 
don’t mean that it does not reduce fric- 
tion, but that it reduces a smaller pro- 
portion of the friction than we think 
possible. With this in mind we can 
easily understand that in an engine where 
conditions are such that there is very 
little friction, a so-called inferior oil may 
work satisfactorily and an engineer, using 
such an oil, would call it an excellent 
lubricant. In other words, a poor lubri- 
cant for one set of conditions may be 
a good lubricant for a different set of 
conditions. In a general sense, condi- 
tions play a very important part in this 
question of cylinder lubrication, and this 
discussion will be valuable or otherwise 
according to the clearness of the condi- 


tions under which any experience has 
been acquired. 
One of your contributors advocates 


“allowing the oil to run on the inside of 
steam pipe to the cylinder.” Unfortunate- 
ly this is done much too often; it ap- 
pears to me, from many years’ experi- 
ence, that it is responsible for a great 
many of the 90 per cent. of cylinder (and 
valve) troubles traceable to lubrication. 
I have adopted the strict rule of “keep 
oil at all costs from the inside surface 
of the steam pipe.” In many engines 
the oil, running along the steam pipe, 
would have to pass through the stop 
valve, and in all engines the oil must 
pass through the engine valves to reach 
the cylinder; moreover, the oil must be 
fed into the steam pipe at a higher point 
than the entrance to the cylinder, for 
steam will not drive oil upward along a 
pipe surface. Further, when the oil 
reaches the cylinder it often flows over 
the cylinder ends to the lowest part 
of the cylinder and so out through the 
exhaust, without having had an oppor- 
tunity of lubricating anything. It has 
naturally filled up any pockets in valves, 
etc., on the way, and deposits are formed, 
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but otherwise it has followed the line 
of least resistance and not troubled about 
its real purpose in life. Accident, how- 
ever, causes this method to be success- 
ful occasionally. Oil in passing along the 
pipe flows through a valve and has some- 
times to pass over a reéntrant angle, 
which stops the flow. To enable it to 
continue, the oil must form drops and 
fall on some other portion of the pipe, 
and as steam is rushing along the same 
pipe we get the oil broken up and car- 
ried by the steam into the cylinder. Al- 
though Mr. Thomas objects strongly to 
the system of atomizing the oil, it ap- 
pears to me it is solely by this system 
that his own method proves sometimes 
successful. At the best, his accidental 
method is haphazard; breaking the oil 
up and even vaporizing it is either direct- 
ly or indirectly responsible for all the 
best-lubricated steam engines. Even Mr. 
Thomas will admit that a second and 
third cylinder, if not lubricated by admit- 
ting oil direct to the cylinder, receive 
their oil through the steam from the first 
cylinder spraying the oil as it hangs about 
the exhaust port and valve, and so carry- 
ing it forward to the other cylinders. 

In drop-valve engines, direct lubrica- 
tion of the cylinders, if done correctly, 
is probably the best method, but in other 
types of engine the valves carinot very 
well be lubricated in this manner, and 
oil-sprayed steam is the best and simplest, 
the oil being carried to all valve sur- 
faces and cylinders. In this connection 
the character of the oil must be taken into 
consideration. Some _ oils, when _ ato- 
mized, pass through a cylinder as vapor 
and do not condense or deposit on the 
cylinder walls; other oils deposit almost 
entirely in the first cylinders. From this 
it will be seen that oils must possess 
other qualities in addition to their lubri- 
cating quality, and this is especially nec- 
essary in oils for superheated steam. 

A good method of testing ‘the carrying 
of oil by steam is to prepare a flat board, 
covered with white blotting paper, and 
hold it near to-the pipe on which the in- 
dicator is fixed. Blow steam through for 
a few seconds and then let it impinge 
on the blotting paper. A brown color 
will be shown on the paper after a few 
strokes of the engine if sufficient oil is 
being carried by the steam. 

WituiAm Scott Taccart. 

Bolton, England. 


We have a 26-inch diameter by 24- 
inch stroke Atlas four-valve engine, 135 
revolutions per minute direct current to 
Zoo-kilowatt  direct-current generator, 
steam pressure 120 pounds, valves 7% 
inches diameter by 32 inches long, double- 
ported circular, situated in the cylinder 
heads; a_ straight oil, way is cut in the 
valve seat between the ports and nearly 
the entire length of the valve. On one 
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end of the seat of the steam valves a con- 
nection is made with an oil pump directly 
into the groove mentioned; a discharge 
from the oil pump also feeds directly into 
the throttle situated on top of steam 
cylinder. We use in 11 hours’ run 4 gal- 
Icns of 600W straight mineral cylinder oil 
and are unable to get along on less; we 
have tried a number of oils and various 
quantities but this gives the best results 
and is 50 per cent. too much, 
G. McFop. 
Philadelphia, Penn. 


My engine is an 18x42-inch Wright 
Corliss, running at 70 revolutions per 
minute with 85 pounds boiler pressure 
and an average load of about 125 horse- 
power. There is no separator in the 
steam pipe. I use a sight-feed lubricator 
of a good make and feed oil at the rate 
of a drop in about 25 revolutions. In 237 
days have used 37 gallons of Capitol cyl- 
inder oil, about 1% pints per ten-hour 
day. The 6 and 4 by 6-inch duplex feed 
pump gets about ™% pint of oil per week. 

James H. CAMPBELL. 


Detroit, Mich. 


The folowing cylinder-lubrication data 
are submitted in the discussion now going 
on in Power. One 20x30-inch slide-valve 
engine running 80 revolutions per minute, 
nine hours per day, six days per week; 
steam pressure 80 pounds gage, developing 
an average of 175 horsepower. A one- 
pint Nathan up-drop lubricator, connected 
behind the throttle, filled on Monday morn- 
ing will last until Saturday night. The 
engines show every sign of perfect lu- 
brication. 

One pair of 16x36-inch hoisting engines, 
making an average of 35 revolutions per 
minute, ten hours per day, six days per 
week; steam pressure 80 pounds gage, de- 
veloping an average of 150 horsepower. 
A one-quart Detroit lubricator filled will 
last for a run of two weeks. The engines 
handle easily, and receive perfect lubrica- 
tion. 

One 18x12x18-inch Jeansville duplex 
rump making an average of 130 strokes 
per minute, twenty-three hours per day, 
seven days per week; pumping against a 
200-foot head, 80-pound steam pressure, 
developing an average of 150 horsepower. 
A one-pint Detroit lubricator is used, and 
one filling will last forty-eight hours, and 
gives satisfactory lubrication. 

One 24x16x18-inch Cameron pump mak- 
ing an average of 65 strokes per minute, 
twenty-three hours per day, seven days 
per week; steam pressure 80 pounds gage, 
pumping against 140-foot head, and de- 
veloping an average of 50 horsepower. A 
one-pint Detroit lubricator is used, and 
one filling will last two hundred and thirty 
hours, and give perfect lubrication. 

Cuas. J. HALioran. 

Avoca, Penn. 
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In my experience for the last eighteen 
years in marine practice, I have been o1 
cnly one ship where oil was used in cyl 
inders. 

On this one ship we used one quart i: 
twenty-four hours, and the condition th 
boilers were in, when we arrived at Ri 
Janeiro, a twenty-one-day trip, and opene 
them for cleaning, was a disgrace. Ther 
were two Scotch boilers with three fu: 
naces in each equipped with Howdens pat 
ent force draft. The tubes were covere: 
with oil about one-eighth of an inch thick, 
and even the tops of the furnaces we: 
cevered with oil. I have wondered man 
a time since that the furnaces did not bag. 
Pity the two firemen on watch who had 
to work like demons to keep the steam at 
150 pounds. 

Of course, I don’t mean to say that the 
oi! is harmful to the cylinders, but the 
harm it does to the coal bunkers and the 
danger to the boilers and the extra sweat 
it extracts from the fireman, make me 
think it is better not to use it in steam 
cylinders. Even with the best oil separa- 
tors in the market some of the oil finds its 
vay into the boilers. 

I spent eight Uncle Sam's 
navy, and on none of the ships I was on 
during that time was oil used in any steam 
cylinders. In fact, on one ship the chief 
engineer had a bill posted in the engine 
room to the effect that if any machinist 
or oiler put oil in the cylinders, he would 
have him court martialed, which meant 


years in 


the losing of from one to three months’ 
pay. Now, this ship was fitted with two 
triple-expansion engines of 1700 indicated 
horsepower each, placed horizontally, and 
they ran so smoothly at 90 revolutions 
per minute that one could not’ hear them 
when standing on the upper deck. 

On another of Uncle Sam’s ships, the 
dynamo engine caused trouble by taking 
the oil through the stuffing boxes and 
sending it into the condenser ; the oil sepa- 
rator did not extract all the oil from the 
ccndensed steam and quite a little went 
into the boilers. The trouble was remedied 
to some extent by having distance pieces 
cast and put between the crank casing 
and the cylinder. A plate with stuffing 
boxes was secured on top of the crank 
case. The new piston rods and valve 
stems were made longer and 
through both stuffing boxes; still we got 


passed 


seme oil in the condenser, and had to 
clean the oil separator once a month and 
renew the filtering material. In my opin- 
icn it is better not to use any oil in steam 
cylinders where the condensed water has 
to be used for feed water. The saving of 
coal which is effected by having no oil in 
the boilers is much greater then the sav- 
ing would be by using oil in the cylinders 
to reduce a little friction. I have not yet 
seen any scored cylinders because there 
was no oil used in them. 
GUSTAVE KLEINERT 


Newport, R. I. 
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“North Dakota’’—World’s Fastest 
and Most Powerful Battleship 


In the “North Dakota” the United 


States has the fastest battleship afloat, 
and with her sister ship the “Delaware,” 
the two most powerful battleships in the 
world. 

On November 4 the screw-standardiza- 
tion test of the “North Dakota” over 
the Rockland measured-mile course de- 
veloped a maximum speed of 22.25 knots 
an hour, and an average speed of 21.833 
knots. The first of the five trials over 
the mile course was the fastest, as ap- 
in the record following: 

22.13, 21.505 and 22.133. The 
maximum speed of 22.25 knots per hour 
is considerably in excess of the best per- 
formances of either the “Delaware,” 
(21.98) or the “Bellerophon” (22.1), the 
leading dreadnaught of the British navy. 
During the five trials a maximum of 
35.150 horsepower was recorded, and a 
mean of 33,875 horsepower. The maxi- 
mum number of revolutions of the pro- 
pellers was 286 per minute, and it was 
found that 263 revolutions per minute 
were sufficient to maintain the contract 
speed of 21 knots. 

The “North Dakota,” which is 510 feet 
long, 85 feet wide, draws 27 feet of water 
and has a displacement of 20,000 tons, is 
the first American battleship of the first- 
class type to install turbines, the equip- 
ment consisting of Curtis marine re- 
versible turbines, driving twin screws. 
The boilers are of the Babcock & Wilcox 
type and carry a steam pressure of 265 
pounds gage and 50 degrees superheat. 

A four-hour endurance run at top speed 
was made on November 5, but the aver- 
age speed was somewhat lower than ex- 
pected, due to a crack 7% inches long 
developing in one of the 4-inch boiler 
tubes, which necessitated cutting out four 
of the boilers during the fourth hour of 
the run. The record made was as fol- 
For the first hour, 21.71 knots; 
second hour, 21.71; third hour, 21.64; and 
the fourth hour, 21 knots flat. 
sult of the accident one of the coal pass- 
ers is dead, three others were severely 
scalded and 12 were injured to a lesser 
extent. 

On November 6 the “North Dakota” 
made a 24-hour run at 12 knots, the 
damaged tube having been replaced im- 
mediately after the four-hour run. Few 
data are available on this test, but it is 


22.26 


22.25, 


pears 
21.486, 


lows: 


As a re- 


unofficially reported that the coal con- 
sumption for the 24 hours was 106.2 
tons, which is about five tons less than 
was required by the reciprocating engines 
in the sister ship “Delaware” when re- 
cently making a similar test. The 


propeller speed during this run was a 
trile more than 143 revolutions per 
minute. 

1 the day following, November 7, an- 
( tr 24-hour run was made at 19 knots. 
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The coal consumption was 295 tons, as 
compared to 315 for the “Delaware.” 
There is also a _ possibility that there 
will be another four-hour full-speed test 
to satisfy the builders as to exactly what 
record can be made with the entire 14 
boilers supplying steam to the turbines. 





To Head Off Trust Control of 


Water Powers 


The position of the Government in re- 
gard to granting water-power conces- 
sions is outlined by Gifford Pinchot, 
United States forester, in a letter written 
to Col. Henry L. Higginson of Boston, 
a director of the General Electric Com- 
pany. The letter takes the form of a 
public statement, and is significant at this 
time because of the widespread interest 
in the water-power question. Mr. Pinchot 
seeks to emphasize particularly that he 
does not wish to retard the development 
of water powers by private capital. 

Summarizing the conditions imposed 
on all power permits, the Government 
forester makes clear the point that the re- 
newal of a permit at the end of fifty 
years is at the option of the Government; 
that it is by statute, revocable by the 
Secretary of the Interior, but unless re- 
voked continues fifty years, when it ter- 
minates without any special revocation, 
but may then be renewed at the option 
of and on conditions to be fixed by the 
Government. 

“T have no desire,” Mr. Pinchot writes, 
“to prevent or retard the development of 
water powers by private capital. They 
should be developed by private capital, in 
my judgment, under proper Government 
control, and not by the Nation or the 
States. 

“T have not said, either privately or 
publicly, that the General Electric Com- 
pany or any other single existing cor- 
poration, controls, or is now seeking to 
control, all the water powers in the 
country. But no one can deny that there 
is a marked tendency toward practical 
concentration and control of the hydro- 
electric development very wide 
area. In some cases this concentration 
may be a mere ‘community of interests,’ 
evidenced and made effective by direc- 
torates in several legally distinct cor- 
porations held by the representatives of 
the same interests or of friendly interests. 
In other cases it appears to be brought 
about by a closer intercorporate relation, 
and in still others, as, for instance in 
central California, there seems to be a 
single corporate control of a large and 
populous territory. 

“The increasing radius of practicable 
electric transmission and the recent finan- 
cial history of the country as to consolida- 
tion of other kinds of busiiiess seems to 
justify the belief that there is a strong 
tendency toward concentrated control of 


over a 
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hydroelectric development in the United 
States. I do not say that a single trust 
has yet been formed. As an outsider, 
I have not the information which would 
warrant my saying that such a trust has 
been planned, but it is apparent that pres- 
ent tendencies such a trust and 
will produce it if they continue. 

“I therefore think that it is of the ut- 
most importance for the people of the 
Nation to understand these tendencies, 
realize their import, and take effective 
steps now while there is yet time to retain 
and effectively exercise public control 
of this vital necessity of life. This may 
be done by giving concessions limited in 
time, requiring a fair rental, and impos- 
ing conditions to prevent the evils which 
experience has taught us to expect from 
unregulated monopoly. 


favor 


I am very glad 
indeed to have your statement that the 
‘United States should not part with this 
kind of property without fair leases.’ 
That is precisely the position that the 
Forest Service has always taken.” 





A Rule for Stairways 


By A.. E. 


DIxon 


In the building of stairways and lad- 
ders there is a simple little rule that 
is of general application and makes the 
most comfortable and practicable affair 
to climb. It is: 

2 X the riser 4- the tread = 24 to 25 

inches. 
For a ladder this gives a vertical dis- 
tance between rungs of 1 foot, and the 
rule’ is based on the common-sense 
principle that it is more than twice as 
hard to lift as it is to go on the level 
but there is less of it to do. 

In a power plant the stairs should be 
straight in order to permit of handling 
long lengths of pipe, etc. In regard to 
width, 2 feet 9 inches is about the mini- 
mum, but the stairs are sometimes cut a 
little narrower; where room is available 
it is better to make the stairs 5 feet wide, 
which gives plenty of room for two to 
pass without crowding. 





A New Steel Corporation 


The Western Steel Corporation with 
headquarters at Seattle, has been formed 
with a capital of $20,000,000. The new 
company will take over the Irondale 
works and expects to extend its opera- 
tions to the development of the iron de- 
posits of British Columbia. In_ that 
province there are known deposits of iron 
within easy distance of tide-water, which 
assay as high as 66 per cent. G. M. Gibbs 
and C. S. Faulkner, of Vancouver, James 
A. Moore, of Irondale, and H. E. Law, of 
San Francisco, are prominent promoters 
of the company. 
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The Debt of Modern Civilization 
to Mechanical Power 


In September-October of 1909 the Hud- 
son river district of New York State has 
been celebrating the three hundredth an- 
niversary of the Dutch discovery of the 
river; and New York City has been re- 
minded of the one-hundredth anniversary 
of the first trip of a Fulton passenger 
steamboat. The new “Half Moon,” and the 
replica of the “Clermont” have been object 
lessons to bring these facts home. 

It may fairly be questioned, however, 
if to many observers of this pageantry, 
the thought has been emphasized how 
very modern all the consequences are 
which have followed from these historic 
events. 

In 1609 when Hudson came, the 
Marquis of Worcester was still a boy. 
His book which describes his steam-pump- 
ing plant came out in 1663. Savery, whose 
engine embodied the germ of the pulsom- 
eter type of wrecking or contractor’s 
pump without pistons, belongs at the end 
of that century, and Newcomen and Tur- 
pold appear at the opening of the next. 
Hudson was in the era of wind and 
water power, and of animal and human 
muscles as sources of industrial energy. 
Fulton, in 1807, had the achievements of 
James Watt only twenty years behind him, 
and Stephenson’s triumph with the loco- 
motive in 1829 was about as far away 
ahead of him. Hence, to grasp the full 
significance of the achievement of the 
marine engineer of 1807, and the incalcu- 
lable debt of our modern civilization to 
the work of these pioneers it may be help- 
ful to imagine the city of New York or 
any great modern city built up on the 
service of mechanical power as it would 
now be if such power were not present 
in it. 

In the first place, its size or population 
would be rigidly limited. No more per- 
sons can live there than can be supplied 
with food by wagon and team over roads 
which are none too good. The railway 
is not at hand to bring farm products, 
milk, grain, vegetables and cattle from 
any distance overland; and only cities by 
a water side can be served by sloop or 
ship, which must be subject to delay by 
storm or calm or by ice. The highways 
will not be up to a modern standard, be- 
cause no power-driven stone crusher or 
massive road roller is available to build 
them. 

The city would be poor, in the second 
place, because all its citizens were. The 
only wealth is in an ownership of land, 
because no commerce on any large scale 
exists, and manufacturing is by the in- 
dividual who uses or makes his own 
power, and production is on so small a 
scale that large returns are impossible be- 
cause the area for market is so small. 
It follows, therefore, that anything like 
large investments are impossible in ex- 
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tensive water works to secure the healt); 
of the community; there is no call for 
rapid transit or for subways, and 1) 
capital to build them if they were con- 
ceived. The tax list as late as 1820 ca:- 
ries only ten names assessed as property 
holders in excess of $100,000. 

In the third place, America is not yet 
the land of opportunity nor can it be so. 
The cities are small, there are no in 
dustrial or producing concerns to furnish 
work and wages on any large scale near 
the sea coast, and no means to get products 
to the seaports to send by sailing ship to 
the crowded but poor old world. Farming 
in the large and fertile inland territory 
is not attractive, because cheap transporta- 
tion is not provided, except by canal, and 
the number of these canals is limited, 
because of the difficulty of financing them. 
Emigration from the old world is small, 
because of the limited number of ships; 
and costly, because so many days’ supply 
of food must be carried for each voyager 
across the sea. The frontier is really 
only a few miles inland, because of the 
sacrifice of life and labor and treasure to 
carry it further; and there are few men 
who seek to do this. Even so late as the 
middle of the nineteenth century, New 
York and all American cities were in the 
days of small things.* 

In the fourth place, the modern city 
has no tall buildings. The land values are 
not -very great; still structural shapes are 
only rolled in small sizes in mills driven 
by water power. 
structural material is costly and slow; 
there are no passenger elevators designed, 
because there is no power to drive them. 
But, more potent than these in its effect 
on the growth of ‘the business centers is 
the fact that no one may live further 
from his office or store or shop than is 
represented by the distance he may walk 
or ride by horse or stage. If he elects a 
suburban residence across a ferry he must 
await the manufacturer of steel for a 
bridge, of the air compressor on a large 
scale for his tunnel; or he must cross 
by horse-driven or sail-propelled boat. It 
is impossible to state what effect the 
steam-propelled ferryboat has had upon 
the prosperity of an island city, such as 
Manhattan or Brooklyn. 

It would take our thought into too 
wide a field to do more than glance at 
the consequences which have flowed from 
the conversion and transmission of power 
by means of electrical devices. The gen- 
erated or liberated power is brought to 
home and office, to street and factory in 
the manifold forms of light and power, 
and production and wealth and comfort 
and convenience spring as by the rubbing 
of an Aladdin lamp. Communication also, 
by telegraph and telephone, all belong to 
the electrical age, a modern one in every 
sense. Let everyone, then, who thrills 
to contemplate an achievement pregnant 


*“The Debt of the Modern Steam Engine to 
Charles T. Porter,” Power, May, 1909. 
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with the most far-reaching consequences, 
recognize in the quaint “Clermont” and in 
the deed it celebrates, the first steps in 
the triumphant progress of the last hun- 
dred years. 





Safety the Essential Factor in Boiler 
Rules 


The Board of Boiler Rules of Massa- 
chusetts was formed after that State had 
been visited by the Brockton explosion, 
in which 58 were killed, which ex- 
plosion was followed by that at Lynn, in 
which 17 were injured, and it is 
but natural that under those circum- 
stances they should formulate rules more 
stringent than as if the commission were 
made up of one man from Massachusetts, 
one from Missouri, one from California, 
one from Texas, and one from Minne- 
sota, instead of all five from the scene 
of the two great explosions. In 1.9 way 
does this bias appear more conspicuous 
than in the chronologically graduated 
factors of safety. One does not reduce 
pressure because a boiler is ten years old, 
but, rather, because of the wear and tear 
associated with that period of time. Why 
not, then, deal directly with the wear and 
tear and not with the ten years? This is 
what the Government does, and, as far 
as we know, is what is done by every 
other similar governing body. According 
to this practice the factor of safety is, 
we might say, automatically apportioned 
by the boiler itself. To illustrate, let us 
take the case of a boiler one-quarter inch 
thick, allowed 100 pounds at a factor of 
4.5. At the end of say fifteen years we 
find the metal has wasted away. Mani- 
festly, the pressure should be reduced, 
so, to find out how much it should be re- 
duced, the sheet is drilled and is found 
to be three-sixteenths inch thick, the de- 
terioration having been 25 per cent.; a 
factor of 4.5 is applied and the resulting 
pressure is found to be 75 pounds, or 25 
pounds less than in the beginning. This 
is correct, for the metal has wasted 
away 25 per cent., but if it had not de- 
teriorated at all, one would not be justi- 
fied in reducing the pressure 25 per cent., 
or in reducing it only 25 per cent. if the 
plate had deteriorated 40 per cent. 

The condition of the boiler is not 
recognized. This should be done. We 
might have a boiler of the water-tube 
type in which, at the end of ten years, 
all the tubes were replaced with new 
Such a boiler is practically as 
good as new, yet, according to this for- 
mula, the pressure would be reduced just 
the same as if the tubes had not been 
renewed. The same would apply to an 
internally fired boiler, where they had re- 
newed the furnace, or to a locomotive- 
type boiler, where they had renewed the 
firebox. Again, we have some boilers 


ones, 
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that run practically twelve hours a day, 
under a light, even load; other boilers 
run twenty-four hours a day, under 
severe firing, forced draft, and with a 
constantly fluctuating load. Then, too, 
some boilers are not operated over four 
months in the year and such boilers, at 
the end of three years, have seen only 
one year of service. This difference in 
condition of operation must be _ recog- 
nized. 

Is it not unfair to steam users to re- 
duce their pressure every five years, be- 
cause of the age of the boiler only? In 
general, the factor of safety should be 
increased as the boiler increases in age, 
but the factor must be apportioned ac- 
cording to the judgment of a skilled in- 
spector, and cannot be set arbitrarily by 
a rule, unless that rule contains so many 
variables that by the time the proper 
factor is computed one has defeated the 
object that he wished to obtain—namely 
to defive a factor which is independent of 
the personal equation of the inspector. 





Wishbones versus Backbones 


Don’t wear your wishbone where your 
backbone ought to be. The bony frame- 
work of some engineers is very much 
misplaced. We don’t want to sermonize 
and won't, but it is one-6f the functions 
of a journal of this character to be critical 
when criticism may do some good. 

Some men succeed while others fail in 
every occupation. There is always a rea- 
son, and if we inquire into the cause of 
failure in power-plant management, we 
shall find in most cases that it is a mat- 
ter of bones, the wishbone being mis- 
placed and the backbone being, perhaps, 
mislaid altogether. 

One engineer steps out of a position 
and another takes his place, instituting 
reforms that effect wonders in economy. 
It may be that the first man lacked sagac- 
ity, but it is a safer guess to say that he 
lacked backbone. 

We must illustrate our meaning. Let 
us go into the boiler room. We all know 
that this department of the power plant 
has hitherto been very much neglected. 
We also know that the place to make the 
big savings is where the coal is being 
burned, that one reform in the _ boiler 
room is usually worth, in dollars and 
cents, several reforms in other places. 

It is one thing to realize the necessity 
for reforms and it is another thing to 
start the reformations. We would expect 
that a serious attempt at improvement 
would be made in every boiler room, but 
nothing more than a desultory effort in 
this direction is made in the most of 
them. Why is it? Let us examine the 
excuses that the average engineer offers: 

“The firemen are ignorant.” If this is 
the case, it is the fault of the engineer- 
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in-charge. He has no more important 
duty than seeing to it that his men are 
instructed. If the fireman is too dull to 
learn, he should be discharged. 

“The firemen won’t follow instructions.” 
If there is an equivalent for saying that 
the engineer has no backbone, this is it. 
Somebody is “boss” in every plant. It’s 
a case of the chief commanding the men 
or the men under him commanding the 
chief. If the engineer-in-charge knows 
how to handle men, he can have every 
operative under him eating out of his 
hand. If he does not know how to man- 
age them, it’s a case of waste and the 
manager will wake up some day and 
place a ban on waste of every kind that is 
avoidable. This complaint that the men 
will not obey is the weakest thing that 
an engineer ever uttered. It’s entirely too 
common. 

When it comes to urging the importance 
of studying combustion subjects, more 
excuses are met with. “I never studied 
chemistry.” What of it? You can begin, 
can’t you? It is not necessary that you 
should compass much of the technical 
side of this science. There are some 
things, however, that you can and should 
know. <Any engineer will tell you that 
he would “like to know all about it.” The 
wishbone is in evidence. If lack of time 
is urged as an excuse for not knowing, 
we may put it down that the backbone is 
either absent or extremely rudimentary. 

We would like to popularize the study 
of combustion among engineers and the 
use of the flue-gas-analysis instrument. 
The proposition is not a mysterious one. 
it should have no terrors for anybody. 
We shall discuss it frequently hereafter. 

We hold that the most ignorant fire- 
man, willingness to 
learn, can be made over into an efficient 
operative and that it should be the duty 
of some competent person in every power 
plant to superintend the education of the 
boiler-room operatives. 

We believe that a proper instrument 
for the analysis of the flue gases is an 
important if not a necessary apparatus 
and that every engineer should be sup- 
plied with one of them. 

Readers of Power are asked to 
mit their combustion problems to us. We 
may, perhaps, be able to offer some help- 
ful suggestions. If you have tried the 
work of gas analysis and succeeded, tell 
us about it. Tell us what you did and 
what you accomplished. If you have tried 
without results, by all means tell us about 
it. If requested, we will not use names 
and addresses. 


if possessed of a 


sub- 





The Roché Engineering Company, 812 
Weightman building, Philadelphia, has 
undertaken the agency for the New Eng- 


land Roller Grate Company for New 
Jersey, Pennsylvania, Delaware, Mary- 
land, Virginia and the District of 
Columbia. 
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Power Plant Machinery and Appliances 
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MUST BE NEW OR INTERESTING 


Recent Improvements in the Green 


Fuel Economizer 


We illustrate herewith three new fea- 
tures lately introduced by the Green Fuel 
Economizer Company, Matteawan, N. Y. 

















FIG, I. SHOWING NEW TOP 


BRANCH PIPE 


HEAVEK WITH 


Fig. 1 shows the new “extended” top 
header. Formerly the openings through 
which the hot water flowed out to the 
top branch pipe were placed directly over 
the last row of tubes and were made 
large enough for the introduction of the 
lids. This construction, however, made 
it necessary when washing out, either to 
leave the last row unwashed, or to re- 
move the branch pipe in order to wash 
it, or else the branch pipe was fitted with 
handholes, being known in that case as 
an “access” branch pipe. 

In the new design, ‘the necessity of 
removing or opening the branch pipe has 
been done away with by extending the 
header out beyond the last row of tubes, 
thus permitting of getting at every pipe, 
by the removal of the corresponding lid. 
To permit of taking out the lids from 
the header, one, called the “master-lid,” 
is made larger than all the others, so 
that the others c&n be removed through 
the master-hole. If it neces- 
sary, for any reason, to remove the 
master-lid from the header, the branch 
pipe can be taken off, the opening to 
the branch pipe being made large enough 
for the removal of the lid. The sides 
of these improved headers fit closely to- 
gether, thereby making a gas-tight joint. 
Where the extra width would be objection- 
able, a header with an access branch pipe 
placed directly over the last row of 
tubes is supplied. 

Another improvement along somewhat 
the same lines is a new bottom header, 


becomes 


shown in Fig. 2. Formerly it was cus- 
tomary to make the bottom headers of a 
circular section and the space between 
the headers was only an inch or so. Oc- 
casionally it was found that soot scraped 
from the tubes by the automatic scrapers 
would bridge over this narrow opening, 
resulting in the clogging up of the econ- 


spection, metal-to-metal joints ouly being 
used in the economizer chamber. 

An automatic soot-pit cleaner is shown 
in Fig. 3. The soot-pit chamber is made 
with a trough from which the soot can 
be conveniently removed at one end, the 
bottom of the chamber being smooth. At 
either end of the chamber drums, mounted 

















FIG. 2. NEW STYLE 


omizer. In order to avoid this, a header 
was designed having a cross-section of 
which the depth was about 50 per cent. 
greater than the width, the latter dimen- 
sion being considerably less than in the 
old circular section. This change left 
plenty of room, not only for the soot to 
fall through, but also for the introduc- 
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FIG. 3. SHOWING 
tion of a man’s arm, for the replacing 
or adjusting of scrapers. This bottom 
header is extended sufficiently far beyond 
the last row of tubes to carry the joint 
where the bottom branch pipe is at- 
tached, well outside of the economizer 
chamber so that it is not affected by hot 
gases; the joint is always subject to in- 





OF BOTTOM HEADER 


on horizontal shafts, one of which ex- 
tends outside of the chamber are fitted, 
and are driven by a chain from the 
scraper-driving mechanism above. Endless 
chains running on these drums carry a 
brush and scraper which, alternately, 
pass over the bottom floor of the cham- 
ber, carrying the soot to the trough or 
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NEW SOOT-POT CLEANER 


pit at the end. With this apparatus in op- 


eration there should be no possibility of 


soot piling up in the soot chamber, al- 
though it would seem that the economizer 
itself would deserve inspection at suff- 
frequent. intervals to make tl 
unnoticed accumulation of such 
amount of soot improbable. 
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“New York’? Gas Producer and 
Engine 


[he New York Engine Company, suc- 
cessor to the Watertown Engine Com- 
pany, has added to its product a line of 
anthracite gas producers and _ single-act- 
ing gas engines. Fig. 1 is a_ sectional 
elevation of the complete producer and 
Figs. 2 to 5 illustrate the construction of 
the hit-and-miss type of engine. The 
company also builds throttling engines for 
service requiring very close speed regula- 
tion. 

The producer is so simple in construc- 
tion that the drawing is almost self- 
explanatory. It is of the straight, updraft 
suction type, with a stationary grate and 
a vaporizing top in the generator. The 
water to make steam is discharged from 
the supply pipe through a faucet m into 
an open pan, whence it flows through 
a small inclined tube into an open funnel 
f. This forms the mouth of a U-tube 
leading into the: vaporizer which seals the 
from the atmosphere. The 
water in the vaporizer (FR) is maintained 
at a constant level by an overflow pipe a 
leading down to the sump Z. Steam passes 
from the vaporizer to the ashpit by way 


vaporizer 
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of the pipe P, and mingles there with 
the air for combustion. 

The gases leaving the generator pass 
into a U-shaped cooling pipe which also 


847 
serves as a separator to take out the 
heavier particles of dirt, depositing them 
in the sump Z. From the cooler, the 
gases pass to the wet scrubber H, and 
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FIG. I. 


SECTIONAL ELEVATION OF “NEW 


YORK” GAS PRODUCER 
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FIG. 


“NEW YORK” 





HIT-AND-MISS PRODUCER-GAS ENGINE 
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through an expansion tank VW to the final 
outlet. A small fan V’ is provided for 
blowing up the fire when starting the 
generator up. The other features of con- 
struction are perfectly obvious from the 
drawing. 

Fig. 2 gives a view of the engine on the 
valve-gear side, and Fig. 3 shows most of 


G—i H 








POWER AND THE ENGINEER. 











SPARS, | 




















cm 
if 

















November 16, 1909. 
































VU YYYHYYY 


WLLL 


i 
Law 





















Power, N.Y. 





FiG, 3. GENERAL DETAILS OF CONSTRUCTION; NEW YORK GAS ENGINE 


the constructional features. The frame, 
cylinder, piston, connecting rod and crank 
shaft are all of familiar forms. The 
valves, too, are conventional as to type. 
The exhaust valve K is opened by a cam 
and rocker-arm and seated by a long 
helical spring J7 in tension. There are 
two inlet valves, one at H controlling the 
admission of gas to the cage of the main 


valve E, which controls the mixture of 
gas and air. This latter valve E is opened 
regularly at every suction stroke by a 
cam and main rocker-arm acting through 
the push-rcd G and the small rocker F. 
The gas valve H is opened by a bell- 
crank J which is actuated by the push- 
rod J which receives its motion from‘ the 
push-rod G through a sort of pick-blade 

















buffer controlled by the governor. As 
long as the speed is normal or below ner- 
mal, the buffer is in working position and 
the gas valve is opened for every suction 
stroke. If the speed exceeds the normal 
rate, the governor pulls the buffer out of 
position and the gas valve remains closed. 
It will be noticed from Fig. 3 that the 
gas valve opens outward; consequently, the 
suction of the piston cannot affect it, 
except to hold it more tightly closed. 
The piston is lubricated with oil fed 
by a little pump mounted on the side of 

















FIG. 4. 


OILING ARRANGEMENTS FOR PISTON 


AND GUDGEON PIN 


FIG. 5. LUBRICATION OF CRANK AND MAIN 


BEARINGS 
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the frame, as shown in Figs. 2 and 4. 
The wristpin is lubricated by gravity feed 
from a sight-feed cup into a trough car- 
ried on the end of the connecting rod, 
as shown in Fig. 4. Fig. 5 shows plainly 
the method of feeding oil to the main 
bearings and crank pin. 

ignition is effected by means of a recip- 
rocating magneto and a make-and-break 
igniter, as indicated in Fig. 2. 

These engines are built in sizes ranging 
from 17 horsepower (gx16-inch cylinder) 
up to 150 horsepower (24x30) in the 
single-cylinder form. For larger outputs 
multicylinder and double-acting engines 
are built up to 1000 brake horsepower. 





Pressure Gage Alarm 


In the accompanying illustration is 
shown an ordinary pressure gage and 
electric bell, which by means of the con- 
nections shown in the drawing may be 
set to ring at intervals of 10 pounds 
pressure on the gage. On the underside 
of the face of the gage is mounted a 
fiber ring, which supports a series of pins 
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PRESSURE-GAGE ALARM 
insulated from the gage and connected 


the terminals above. These pins are 
it intervals of 10 pounds on the scale 
the gage, and when it is desired to 

the bell ring at, say, 70 pounds, it 
is only necessary to place the lever on 
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this particular stud, and when the hand of 
the gage reaches 70 pounds on the scale, 
the bell will ring. 

The alarm was designed by A. C. 
Scribner, of Gloversville, N. Y., especially 
for automatic-sprinkler systems. By using 
it in connection with the dry-air system, 
the gage can be set to a point which 
warns against a lower air pressure, in 
case of a leak, before the main valve 
reverses and allows water to flow into 
the pipe and freeze up. When a system 
is being pumped up it can a!so be set 
to ring at a given point and not permit 
the operator to overcharge or make it 
necessary to continually watch the pumps. 
It is also a valuable device for a steam 
gage when a fireman has other duties 
to perform, and may be used to advantage 
on gas pressure and circulating systems. 





Sucro Gravity Water Filter 


The Sucro gravity water filter, a Ger- 
man system of filtering water for all pur- 
poses, is being introduced in this country 
by the Sucro Filter Company, 42 Broad- 
way, New York City. 

The Sucro filtering medium is a cell, 
consisting of a frame of any suitable size 
or shape, surrounded by a flexible filter- 
ing material. A small pipe introduced into 
the upper part of the cell acts as an air 
vent. The filtering material is produced 
by fusing chemically pure asbestos cloth 
and a_ porcelain-like into a 
homogeneous, infrangible mass, said to be 
heat- and frost-proof, and 
durable, each square inch of filtering ma- 


substance 


exceedingly 
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moved by a brush. As the liquid to be 
filtered passes through the cell horizontal- 
ly, most of the impurities immediately 
sink to the bottom of the tank containing 
the cell. This, with allowing 
the filtrate to pass from the inside of the 
cell to the outside, effectually prevents 
clogging of the pores. The compact form 
of the cell permits of its ready steriliza- 
tion, and no chemicals are used to assist 
filtration. 
of filter. 

The cell is designed to occupy a per- 
The number of cells 
forming a filtration system depends en- 
tirely upon the output of filtrate required. 
The ordinary household or office cooler 
contains but one cell: A municipal, office- 
building, or factory filtration system dif- 
fers only in that it embraces a larger num- 
ber of cells. 

Every one of its parts is visible and 
-asy of access for cleaning. In small sys- 


together 


The illustration shows one type 


pendicular position. 


tems cleaning is done by hand. In the 
larger systems cleaning is done auto- 
matically, by means of long revolving 


brushes operated by an electric motor and 
suspended from a movable platform, some- 
what of the nature of a crane, passing 
surfaces of the cells. In 
cases, a jet of water or steam precedes 


over the such 
and follows the path of the brushes and 
assists in washing the impurities from the 
of the 
anism is designed simultaneously to brush 


faces cells. The cleaning mech- 


the front and back surfaces of two cells. 





The National Fire Protection Associa- 


tion’s Committee on Artificial Refrigera- 
tion recommends: That graphite be used 


as a lubricant in air compressors used in 
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SUCRO FILTRATION SYSTEM 


terial containing 
pores. 

Impurities do: not enter these pores, as 
only a small percentage of them collects 
on the outer surface of the filtering ma- 


terial, whence they can be readily re- 


approximately 195,000 


dense air systems and for air compression 
for purposes other than refrigeration, as 
the temperature of the compression cyl- 
inders undoubtedly rises in some air sys- 
tems to a point where inflammable vapors 
may be generated from lubricating oil. 





| . . 
Questions are not answered unless they are 
of general interest and are accompanied by 
the name and address of the inquirer. 





Capacity of Pipe to Radiate Heat 
Will a 3-inch pipe, 50 feet long, carry- 
ing 5 pounds pressure condense as much 
steam as a 2-inch pipe, 50 feet long, 
carrying 50 pounds pressure? 
y. ve. 
The outside diameters of 2- and 3-inch 
standard pipe are, respectively, 2.375 and 
3.5 inches. As the circumference is 
3.1416 times the diameter, the surface of 
a 50-foot length of each size would be: 
For the 2-inch, 
2.375 X 3-1416 X 50 _ 
12 
square feet; for the 3-inch, 





3 


3.5 X 3.1416 X50 
pemee ~ pee = 45.8 

square feet. The division by 12 is to re- 
duce the circumference in inches to feet. 
The temperature of 5-pound steam (20 
pounds absolute) is 227, and that of 50- 
pound steam (65 pounds absolute) 208 
degrees Fahrenheit. Assuming the tem- 
perature of the air surrounding the two 
pipes to be 60 degrees, the difference be- 
tween the temperature of the pipe and 
the air would be: 

5 |b. 


228 298 
60 60 


168 deg. 238 deg. 

The radiation, other things being equal, 
is directly proportional to the surface in- 
volved and the difference in temperature. 

In the case of the 2-inch pipe we have 
31 square feet of radiating surface with 
238 temperature difference, 


50 lb. 


degrees of 
which is equal to 
31 X< 238 = 7376 
square feet at one degree of difference. 
In the case of the 3-inch pipe we have 
the equivalent of 
45.8 X 168 = 7604 
square feet at one degree of difference. 
The larger pipe with the low-pressure 
steam would, therefore, radiate the most 
heat for equal conditions of 
air circulation, drainage, etc., if the tem- 
perature surrounding it were 60 degrees. 
3ut if the temperature surrounding the 
pipe were 80 degrees, the radiation would 
be almost equal. 


exposure, 


2-inch Pipe. 3-inch Pipe. 
298 Inside temp. 228 
80 Outside temp. 80 


148 
4548 


218 Difference in temp. 
31 Sq.ft. surface. 


218 
654 


1184 
74° 
592 


758 


Equiv. surface 1° 6778.4 

If the temperature of the air surround- 
ing the pipe were much above 80, the 
smaller pipe at the higher pressure would 
radiate the more heat of the two, as can 
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be seen by working an example along 
the line indicated. 
Irregular Diagrams 

In the accompanying diagram, why does 
the indicator pencil rise higher than the 
steam line, and what causes the steam line 
on the head end to drop? The engine 
has been running for eight months. 

He ff. E. 

The reason that the admission line 
rises higher than the steam line is the 
momentum of the moving parts of the 
indicator. They get to going and do not 
stop where they ought. The steam line 
on the head end is somewhat higher to 
start with than that upon the crank. This 
may be due to having a smaller clearance, 
or to the setting of the head-end valves. 
The best way to find out why it is so is 
to take a diagram from the steam chest 
either simultaneously with that taken from 
the cylinder, or, if you have but one indi- 
cator, under as nearly as possible the same 
load, speed and other conditions. If you 
will put the steam-chest diagram over 
the other diagram, making the atmospheric 
lines coincide, and draw the boiler-pres- 
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question is what gives rise to the ris 
in head pressure you mention, but assum- 
ing that other conditions are kept con- 
stant, this is the only cause that suggest 
itself. You are undoubtedly pumping you 
ammonia out of the expansion side o 
the system and “storing” it in the com 
pression side, that is, on the condense: 
and receiver. If there is more than enoug 
ammonia to fill the receiver the remainder 
into the and 
pipe after another of the condenser fills 
up with liquid, the remaining availabl 
condensing surface is reduced proportion 
ately. Reduced condenser surface can 1} 
made up for, to a certain point, by in- 


goes condenser when o1 


creasing the water supply, which tends to 
reduce the head pressure, but when the 
condenser gets filled above a certain point 
and the water supply is increased above 
a certain quantity, further increase has 
comparatively little additional cooling ef- 
fect and the head pressure accordingly 
rises. 

Such a condition may not necessarily 
indicate an overcharge of ammonia, so 
far as the expansion side of the system 








sure line above the steam-chest diagram, 
you will have in the difference between 
the steam-chest diagram and the boiler- 
pressure line the loss of pressure at each 
point between the boiler and the steam 
chest, and in the difference between the 
steam line and the lower line of the 
steam-chest diagram, the difference of 
pressure between the cylinder and the 
steam chest and can locate in that way the 
point at which the pressure is lowered. 
The steam line upon the head end is apt 
to fall away more abruptly than that upon 
the crank on account of the faster motion 
of the piston in the head end of the 
cylinder due to the angularity of the con- 
necting rod. 


Cause of Pressure Rise in Ice Machine 

I am running two compression ice ma- 
chines in a 50-ton ice plant, and the high 
pressure of one of them rises as I pump 
down. What is the cause? 


H.. G. 


Without more definite knowledge of 


your actual running conditions, it is im-* 


possible to state definitely that an over- 


charge of ammonia in the machine in 


Power, N.¥. 


is concerned, and aside from seeing that 
the compression side is not sufficiently 
overcharged with liquid during the pump- 
ing-down process to occasion dangerous- 
ly high head pressures, the expansion side 
only is to be considered. 

For the purpose of producing 
alone, only just sufficient liquid is re- 
quired so that there will always be solid 
liquid at the expansion valves; that is 
so that there will be gas slugs to enter 
the expansion coils at any time. This 
condition can always be readily recognized 
by the intermittent hissing sound _pro- 
duced by the passage of alternate quan- 
tities of gas and liquid. The condition 
in which there is just sufficient liquid 
to give a solid flow at the expansion valve 
is the minimum charge that can be em- 
ployed with economy. 


Cc Id 


To provide for 
unforeseen contingencies, such as losses 
through leaks, trapping of liquid in parts 
of the system, etc., it is always expedient 
to have the liquid somewhat 
larger than this, a credit balance in tlie 
bank to guard against overdrawing one’s 
account if collections do not come in @s 
they should. 


charge 
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Book Reviews 


ALTERNATING CURRENT Motors. By A. 
S. McAllister. Published by the Mc- 
Graw-Hill Book Company, New 
York. Cloth; 334 pages, 6x9 inches; 
138 illustrations. Price, $3. 

This is the third edition of Dr. McAI- 
lister’s excellent textbook, and it has been 
brought up to date to a surprising degree. 
The _ split-pole converter, 
which is only about a year old, is treated 
in this edition; a chapter 
motors has been added, and the discussion 
of sparking in single-phase commutator 
motors has been extended to cover motors 
with commutating poles. About the only 
adverse comment that can conscientiously 
regarding this work is that it 
does not present enough of engineering 
practice; that is, it ‘is restricted almost 
entirely to principles. 


synchronous 


on synchronous 


be made 


ELEMENTARY ELECTRICAL CALCULATIONS. 
By T. O’Conor Sloane. Published 
by D. Van “Nostrand Company, New 
York, 1909. Cloth; 304 pages, 5'4x9 
inches; 41 illustrations. Price, $2. 

In covering the whole field of direct- 
current calculations and giving the basis 
of alternating-current mathematics, in ad- 
dition to introductory chapters on arith- 
metic and exponential notation, and ap- 
pendices on special subjects, the 
ment is necessarily abbreviated and per- 
haps confusing by the introduction of so 
many subjects in a limited space. The 
author has endeavored to make his math- 
ematical illustrations as simple as possible, 
and to help the student numerous prob- 
lems have been presented and the solu- 
tions given. Some idea of the ground 
covered by the book may be obtained 
from the following chapter headings 
Ohm’s Law, Resistance, Kirchoff’s Laws, 
Arrangement of Batteries, Electric En- 
ergy and Power, Bases and Relations of 
Electric Units, Thermo-Electricity, Elec- 
tro-Chemistry, Fields of Force, Mag- 
netism, Capacity and Inductance, Hys- 
teresis and Foucault Currents, Alternating 
Current, Networks, ete. 

A careful study of the book should 
give an insight into the various subjects 
relating to direct- and alternating-current 
work, and the simple presentation for the 
most part does not require than 
an elementary knowledge of mathematics. 


Books Received 


“Natural Sources of Power” By Robert 
sall. D. Van Nostrand Company, New 
York. Cloth; 348 pages, 54x84 
‘04 illustrations. Price, $2. 
“Steam Power Plant Piping Sy 
By William L. Morris. McGraw-Hill 
Nook Company, New York. Cloth: 490 
ges, 6x9% inches; 389 illustrations; in- 
xed. Price, $5. 


more 





inches; 


stems.” 


treat- * 
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“Electric Power Conductors.” By Wil- 
liam A. Del Mar. D. Van Nostrand 
Company, New York. Cloth; 329 pages, 
5x74%4 inches; tables; illustrations; in- 
dexed. Price, $2. 

“A Manual of Steam Engineering” is 
the title of an engineer's handbook pre- 
pared by W. H. Wakeman for the New 
York Belting and Packing Company for 
gratuitous distribution to their customers. 
The manual, of the complete 
index and a limited number of pages of 
advertising matter, contains 369 5'4x2'%4- 
inch pages of reading matter, 
instructions, 


exclusive 


including 
suggestions and illustrations 
for engineers concerning the application 
of the theory of 
daily practice. There are upward of 50 
useful tables which in 
the of the 
venient and 
for everyday 

“How to 
the 


steam engineering to 


with 
con- 


connection 
volume 
reliable 


rest provide a 


book of reference 
use, 

Exhaust Steam” is 
catalog of the Coch- 
rane Open Feed Water Heaters which 
has just been issued by the Harrison 
Safety Boiler Works, Seventeenth and 
Clearfield streets, Philadelphia, Penn. 
The title is well justified by the fact that 
fully two-thirds of the book is occupied 
by discussions and illustrations of differ- 
ent ways of employing exhaust steam, as 
for heating, drying, evaporating, heating 
water for boiler feeding and for use in 
works, tanneries, bleacheries and 
mills, etc. In a chapter entitled 
“The Possibilities of a Pound of Steam” 
it is pointed out that at the best only 10 
or 12 per cent. of the total heat energy 
in steam can be converted into mechani- 
cal work, and that the remainder still 
present in the exhaust of an engine or 
turbine is as good for most of the pur- 
poses for which steam is employed as is 


Utilize 
subtitle of a 


dye 
paper 


the same weight of live steam. In a 
chapter on “Condensing Plants,” it is 
shown that it does not pay to install 


electric- or power-driven auxiliaries as 
long as the steam from steam-driven 
auxiliaries can be used for heating the 
feed water. The section on “Corrosion” 
gives the latest results, showing that air 
in solution in the 
condition to corrosion and pointing out 
that a large part of this air can be driven 
off from the water by spraying the lat- 
ter through a steam bath, as in the 
Cochrane Open Heater. The book con- 
tains 104 pages, 6xg inches, 
tributed gratis to 
steam-plant matters. 


water is a necessary 


and is dis- 


those interested in 





The Eccentric Association of Engineers, 
No. 1, of New York, will hold its twenty- 
second annual entertainment and ball at 
Amsterdam Opera House, on Saturday 
evening, December 4. The event is for 
the benefit of the widows’ and orphans’ 
fund connected with the organization. A 
first-class vaudeville entertainment 
been arranged for by the committee: 


has 


Engineering Societies 


AMERICAN SOCIETY OF MECHANICAL 


ENGINEERS 
Pres., Jesse M. Smith, New York, N. Y.; 
sec., Calvin W. Rice, Engineering building, 
29 West 39th St., New York. Next meeting, 
New York, December 7-10, 1909. 
NATIONAL ELECTRIC LIGHT 
ASSOCIATION 
Pres., Wm. C. L. Eglin, Philadelphia, Pa. 
sec. and treas., John F. Gilchrist, 139 Adome 


St., Chicago, Ill. Association [eshonnstoun 29 
W. Thirty-ninth St., New York 


ENGINEERS’ CLUB OF PHILADELPHIA 
Pres., W. P. Dallett; sec., W. P. Taylor, 
1317 Spruce St. Regular meetings 1st and 3d 


Saturdays. 


AMERICAN SOCIETY OF NAVAL 
ENGINEERS 


Navy Dept., Washington, D. C. Pres., Rear 
Admiral John K. Barton (retired) U. S. N.; 
sec. and treas., Lieutenant Henry C. Dinger, 
U. av Be 


AMERICAN BOILER MANUFACTURERS’ 
ASSOCIATION 


D. Meier, 11 Broadway, 
Farasey, Cleveland, ©. 


Pres., E. 
sec., J. D. 


New York; 


WESTERN SOCIETY OF ENGINEERS 
Pres., Andrews Allen; sec., J. H. Warder, 
1737 Monadnock Block, Chicago, Ill. 


ENGINEERS’ SOCIETY OF WESTERN 
Pp VIA 


ENNSYLVAN 
Pres., George T. Barnsley; sec., E. K. 
803 Fulton building, Pittsburg, Pa. 
Ist and 3d Tuesdays. 


Hiles, 
Meetings 


AMERICAN INSTITUTE OF 
ENGINEERS 
Pres., Louis A. Ferguson; sec., Ralph W. 

Pope, 33 W. Thirty-ninth St., New York. Meet- 

ings monthly, excepting July and August. 


ELECTRICAL 


ENGINE a ILDERS’ ASSOCIATION OF 
HE UNITED STATES 
Pres., A. 7: Merriam, Oswego, N. Y.; 


sec, 
C. H. Sembower, Reading, Pa. ‘ 


UNIVERSAL CRAFTSMEN COUNCIL OF 
ENGINEERS 


Grand haying, Chief, W. 8S. Cadwell, Chi- 
cago, Ill.; =e. Thomas II. Jones, 244 Kighth 
street, N. > "Washin; gton, I). C. Next con- 
vention, Buffalo. N. Y., August, 1910. 

NATIONAL ASSOCIATION OF STATION- 

ARY ENGINEERS 

Pres., William J. Reynolds, Hoboken, N. J.; 

sec., F. Raven, 525 Manhattan building, 


Chie ago, Ill. Next convention, 


Rochester, 
N. Y., September, 1110. 


AMERICAN ORDER og STEAM ENGI- 


Supr. Chief Engr., Frederick Markoe, Phila- 
delphia, Pa.; Supr. Cor. Engr., William 8. Wetz- 
ler, 753 N. Forty-fourth St., Philadelphia, Pa, 
Next convention, Philadelphia, Pa., June, 1910. 


Ouse SOCIETY OF MECHANICAL, ELEC- 
TRICAL bg STEAM ENGINEERS 
Pre F. allard; sec., David Gaehr, 


1135" Schofield Bide Cleveland, O. 


MASTER STEAM BOILER MAKERS’ ASSO- 
CIATION 


Pres., J. H. Smyth; sec., Geo. M. Clark, 1337 
N. Maplewood Ave., Chicago, Ill. 


INTERNATIONAL UNION OF STEAM 
ENGINEERS 
Pres., Matt. Comerford; sec., Robert A. McKee, 


Peoria, Ill. Next convention, Denver, Colo., 
September, 1910. 
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The Melville Marine ‘Turbine 
Gear 


In the November 9 issue it was er- 
roneously stated that the spiral gearing 
used in the Melville-Macalpine marine- 
turbine gear was cut by Shuchardt & 
Schiitte, while as a matter of fact the 
cutting was done at the works of Her- 
man Pfauter, Chemnitz, Germany. 





Personal 


Ernst J. Berg, who has for many years 
been closely associated with Dr. Charles 
P. Steinmetz at the Schenectady works 
of the General Electric Company, has 
been appointed professor of electrical 
engineering, in charge of the department, 
at the University of Illinois. Mr. Berg 
has been a member of the General Elec- 
tric engineering staff for 17 years, during 
which period he has had a prominent part 
in the development of new types of al- 
ternating-current apparatus, His change 
of occupation will deprive Dr. Steinmetz 
of one of his most loyal and efficient as- 
sistants, and give the Urbana university 
an unusually well qualified head for its 
electrical-engineering course. 





Society Notes 


The American Society of Mechanical 
Engineers has accepted an invitation from 
the Institution of Mechanical Engineers 
of Great Britain to hold their summer 
meetings jointly in England. The invita- 
tion has been accepted by the council of 
the American society and the joint meet- 
ing will be held from July 26 to 29, it is 
not yet announced whether at London or 
elsewhere. 


At Boston the local members of the 
American Society of Mechanical Engi- 
neers will hold a meeting on Wednesday 
evening, November 17, in room 6 
of the Lowell building of the In- 
stitute of Technology, with a topical 
discusston on Low Pressure Steam Tur- 
bines. This discussion will be partici- 
pated in by W. L. R. Emmet. General 
Electric Company; H. G. Stott, Inter- 
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borough Rapid Transit Company, New 
York; Richard H. Rice, General Electric 
Company; Prof. Edward’ F. Miller, 
Massachusetts Institute of Technology, 
and others. 


The annual ladies night of the Brook- 
lyn Council, No. 8, Universal Craftsmen 
Council of Engineers, was held at 
Masonic Temple, Brooklyn, N. Y., on 
Saturday evening, November 8 The 
handsome meeting rooms were comfort- 
ably filled. The entertainment was 
thoroughly enjoyed, the following gentle- 
men participating: Herbert Self, Peer- 
less Rubber Company; Joe McKenna, 
Jenkins Brothers; John Lloyd Wilson, 
Swan & Finch Company; Frank Corbett, 
Ashton Valve Company; Dan Quinn, and 
Jack Armour, of Power. During the 
evening Herbert E. Stone, of the Dear- 
born Drug and Chemical Works, called 
to the platform C. H. Palmateer, and 
presented him a handsome past chief’s 
jewel. Refreshments were served, and 
good nights were said after a most en- 
joyable evening. 





Business Items 


A directory of engineers and power plants 
of Illinois, Indiana and Wisconsin has just 
been issued by the Stationary Engineers Di- 
rectory Company, 253 La Salle street, Chi- 
cago. An alphabeticay list of the plants is 
given, with their capacity and the names of 
the engineers in charge, also an alphabetical 
list of the engineers in Chicago. The price 
of the directory is $5. 

Thurlow E. Coon, formerly with Fairbanks, 
Morse & Company's Detroit branch, in charge 
of the water-works department, has recently 
been appointed manager of the Ball Engine 
Company’s Detroit office. Mr. Coon will also 
act as district manager for the Bundy steam 
traps and separators, the Buffalo Forge Com- 
pany and the Buffalo Steam Pump Company, 
with offices at 1809 Ford building. 





New Equipment 


The International Acheson Graphite Com- 
pany is building another addition to its plant 
at Niagara Falls, N. Y. 

The Butler Hospital, Providence, R. I., is 
building a new power house. 

The Atlantic Mills, Providence, R. 
a new power house under construction. 

The 


I., have 


Congealed Ice Company, .Providence, 
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R. I., is making preparations to erect a 
factory. 

The Norwich (N. Y.) Gas and Electric 
pany expects to replace two of its boilers 
a large 250-horsepower boiler. 





Help Wanted 


Advertisements under this head air 
serted for 25 cents per line. About sir 
make a line. 

WANTED—Thoroughly competent 
specialty salesman; one that can sell 
grade goods. Address “M. M. Co.,” 1% 

AN ENGINEER in each town to sell the 
best rocking grate for steam boilers. \\rite 
Martin Grate Co., 281 Dearborn St., Chicazo, 

AGENTS WANTED to sell Burgmann ce 
brated engine packings in territories not 
covered. See our advertisement on pag: 

WANTED—Night engineer to take charge 
of boilers, engines, ice machines, pumps, etc., 
with proper assistance; give reference, salary 
wanted and notice required. Box 55, Power. 

WANTED—First-class draftsman and esti- 
mator for high-class steam power and lheat- 
ing work. Address, giving full particulars, 
references and salary wanted, Box 826, Char- 
lotte, N. C. 


Situations Wanted 


Advertisements under this head are in- 
serted for 25 cents per line. About siz words 
make a line. 

CHIEF ENGINEER operating large central! 
station plants and producing results, would 
like to connect with a concern which desires 
a first-class man. Box 66, Power. 


CHIEF ENGINEER; machinist by trade; 
14 years’ experience in power and lighting 
plants, both steam and hydraulic; also ex- 
perienced in refrigeration. Box 69, Powrnr. 

ENGINERR of 500-horsepower plant ; steam 
and gas engine experience; direct and alter- 
nating current, single or polyphase generators, 
line work; Maine or New Hampshire pre- 
ferred. Box 70, POWER. 

ELECTRICAL ENGINEER with highest ref- 
erences, wishes to form connection with good 
concern, preferably in or near New York: 
three years’ experience in Mexico, five years 
in Chili; speaks Spanish and German fluently: 
has had wide experience both in selling and 
constructing electrical, steam and hydraulic 
machinery: open for immediate engagement. 
Address “H. K. W.,” Box 71, Power. 


Miscellaneous 


Advertisements under this 
serted for 25 cents per line. 
make a line. 

PATENTS secured. C. L. Parker, Solicitor 
of Patents, 4 McGill Bldg., Washington, D. C. 

ANY FIRM or engineer in charge of a 
steam plant that is troubled with seale in the 
boilers can get absolutely free, the best indi- 
cator and reducing wheel made, with velvet- 
lined mahogany case. For particulars, ad 
dress Great Lakes Chemical Works, Manito- 


woe, Wis. 
For Sale 
Advertisements 


under this 
serted for 25 cents per line. 
make a line. 

ONE 138x26-INCH Buckeye engine, first-class 
condition ; can be seen running at the factory 
of the Standard Tool Co., Cleveland. Ohio. 

FOR SALE—20x48 Wheelock engine and 
two 72”x18’ high pressure tubular boilers in 
good condition cheap. Address “Engineer.” 
Box 2, Station A, Cincinnati, Ohio. 


head are in- 
About six words 


head are in- 
About six words 
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Public Service Corporation Power Plant 


A Modem Power Plant, Free from Frills and Built for Business. Steam 
Turbine Driven Auxiliaries a Feature, also Their Uniformity of Design 





BY 


(he Marion power plant, of the Public 
Service Corporation of New Jersey, is 
strictly a business proposition. It is lo- 
cated on the low land, just west of Jersey 
City Heights. 

Adjacent to the power house flows the 
Hackensack river, with its supply of salt 
water for condensing purposes. The 
Delaware, Lackawanna & Western rail- 
road is on the south, while just beyond 


WARREN O. 


criginally consisted of four Curtis tur- 
bines; two, 3000 and two, 5000 kilowatts 
capacity. Today the turbine room con- 
tains turbines of 34,000 kilowatt capacity, 
or 45,800 horsepower, divided among the 
following units: Two 4200-horsepower, 
vertical Curtis turbines, each direct con- 
nected to a 3000-kilowatt generator, run- 
ning at a speed of 720 revolutions per 
minute, 60-cycle, amperes 131 and voltage 


ROGERS 


tions per minute, one 25-cycle, and one 
60-cycle, amperes 393 and a voltage of 
I 3,200. 

The turbines are placed as shown in 
Fig. 2, the platform of one being con- 
nected to that of the next machine, which 
énables the operating engineers to pass 
from one to the other without going 
down on the floor. The generators are 
cooled by air, admitted through air ducts, 








FIG. I. TWO VIEWS OF THE TURBINE ROOM, MARION POWER PLANT 


is the Erie and at one end the New York, 
Western & Susquehanna, all of which 
place the plant in a position convenient 


for the delivery of coal and other sup- 
plies. 


TURBINES 
‘he turbine plant, illustrated in Fig. 1, 


13,200; two 6700-horsepower, — vertical 
Curtis turbines, each direct connected to 
a 5000-kilowatt generator, running at a 
speed of 500 revolutions per minute, 
25-cycle, amperes 215 and voltage 13,200, 
and two new Curtis vertical turbine units 
of 12,000 horsepower, each direct con- 
nected to generators of gooo. kilowatt ca- 


which, in the case of gooo-kilowatt gen- 
erators, is taken from the outside directly 
above the switchboard-room roof. In the 
case of the other four turbines, the air 
is supplied by means of motor-driven 
blowers. The auxiliaries are mostly lo- 
cated between, and at the back of the 
turbines, as shown in Figs. 2 and 3, the 
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former giving a general view of the en- 
tire floor plan of the plant, while Fig. 
shows a plan view of the piping of the 
first four units that were installed, the 
two gooo-kilowatt units being piped in 
practically the same manner. 

Although the plant has been added to, 
the various apparatus has been kept of 
the same size and type wherever pos- 
sible; another of the marks of business 
enterprise. 


EXCITERS 


There are four exciters for the six tur- 
bines, three being of 75 kilowatt capacity, 
600 amperes and 125 volts, running at a 
speed of 2400 revolutions per minute; the 
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the condensers, circulating and air pumps. 
Nos. 1 and 3 and Nos. 2 and 4 turbines 
are equipped with duplicate auxiliaries, 
Nos. 1 and 2 being equipped with two 
condensers each, and one Wheeler-Ed- 
wards air pump. Nos. 2 and 4 turbines 
are each connected to one Wheeler con- 
denser, which is supplied with condensing 
water by Wheeler centrifugal pump, a 
12x12-inch Wheeler-Edwards air pump 
being supplied with each turbine. Nos. 5 
and 6 turbines are connected to two 
Worthington condensers, each of which 
is supplied with cooling water by a 
Worthington centrifugal pump. Each 


2 


2 


condenser is also piped to a Worthington 
air pump. 
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equipped with superheaters which super- 
heat the steam 125 degrees, on the aver- 
age. These boilers are located in three 
distinct boiler rooms, as shown in Fig. 
5. The lower view shows ten of the 
boilers which are hand-fired, when used, 
the coal being delivered to the firemen 
through the coal chutes shown. Only a 
few of these boilers are in use at the 
present time. The center view shows 
ten 600-horsepower boilers set in two 
batteries. These boilers are equipped with 
Roney mechanical stokers, driven by 
Westinghouse stoker engines. The coal 
is delivered to the hopper through coal 
chutes from the coal bin above, which 
is shown in Fig. 6. The upper view 
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FIG, 2, GENERAL ARRANGEMENT OF TURBINES, AUXILIARIES AND BOILERS 


fourth being of 150 kilowatt capacity, 
amperes 1200, voltage 125, and running 
at a speed of 2000 revolutions per minute. 
All exciters are of the General Electric 
make, and are direct connected to Curtis 
horizontal turbines, the three smaller units 
being placed between Nos, 1, 2, 3 and 4 tur- 
bines, the large 150-kilowatt exciter be- 
ing placed at the rear and midway be- 
tween Nos. 5 and 6 turbines. 


CIRCULATING AND 
Pumps 


CONDENSERS, AIR 


A study of Fig. 2 will give, in detail, 
the position and general arrangement of 


An end elevation of the turbine room 
is shown in Fig. 4, also the convenience 
with which cooling water is obtained. As 
the water duct connects directly with the 
river, which flows by the end of the build- 
ing, the condenser-water supply is always 
available, the lift varying with the rise 
and fall of the tide, the difference being 
designated by the mean high- and mean 
low-water mark shown. 


BoILers 
The present boiler plant consists of 
twenty-five Babcock & Wilcox water- 
tube boilers, of 600 horsepower each, and 


shows the latest installation of boilers, 
five in number, of 600 horsepower each, 
and are placed in No. 3 boiler room, in 
which space has been provided for five 


more additional boilers of the same size 


when required, see Fig. 2, which will 
make this boiler room a duplicate of 
No. 2. 


Each boiler is equipped with a super- 
heater, has 249 tubes, 18 inches long and 
4 inches in diameter, carries 195 pounds 
steam pressure, 200 pounds being the 
maximum pressure allowed. 

Above the boiler in each room is 
coal-storage bin with “W”-shaped bottom 


a 
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FIG. 3. SHOWING PIPING OF TURBINES, AUXILIARIES AND BOILERS 
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END ELEVATION OF BOILER AND TURBINE ROOMS 
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and coal chutes to the hoppers of the 
stoker. 


Under each boiler is a brick-lined ash 
hopper, fitted at the bottom with suitable 
gates. When it is desired to remove the 
ash, an ash wagon is backed under the 
cutlet, the gates opened and the cart 
filled with ashes and hauled away. 


Coat CoNVEYERS 


Above the coa! bin in each boiler room is 
installed a Robins motor-driven belt con- 
veyer, extending the entire length of the 
boiler room. As the conveyer track is 
placed in the center of the coal bin, the 
conveyer discharges the coal on either 
side, and for the entire length of the 
bin, the point of discharge being deter- 
mined by the operator. The conveyers 
over the coal bin are fed by another belt 
conveyer which runs the entire length of 
the boiler building and extends beyond at 
one end to the weighing shed. Coal is 
delivered either from ships at the wharf, 
Fig. 11, or railroad cars by means of a 
separate belt conveyer, which passing over 
a coal-weighing machine weighs the coal 
while on the belt. After being weighed, 
the coal is delivered to the belt conveyer, 
running to the boiler room, from which 
it is delivered into chutes and fed to 
the conveyers running to the bins in the 
top ef the boiler room. 

Pumps 

The pump room, Fig. 7, is located on the 
ground floor next to the turbine room, as 
indicated in Fig. 4, the location and size 
being shown in Fig. 2. The three 18 and 
12 by 16-inch Epping-Carpenter feed 
pumps are located in bays built out from 
the pump room proper, as shown in Fig. 
2. There are also two “14 and 10 by I8- 
inch Warren boiler-feed pumps placed in 
the same manner. Oil to the step bear- 
ings of the turbines is pumped by Dean 
and Worthington duplex pumps, the sizes 
and location being shown in Fig. 2. 


SWITCHBOARD RooM 


The switchboard room is level with the 
balcony shown in Fig. 1. The two views 
shown in Fig. 8 are of the two ends of 
the room, the operating board being 
shown in the foreground in each instance. 
This board devotes two panels to two 
125-volt motor generators, exciter sets 
and storage-battery switches. One is de- 
voted to bus-tie switches and end-battery 
cells operating switches, three to gener- 
ators Nos. 1, 2 and 5, and the last panel 
is used as an order board. This order 
board operates a system of signaling, de- 
vised by the chief electrician, so that the 
operator at the switchboard can give and 
receive signals to and from the engineer 
on the turbine floor. This particular fea- 
ture is of such interest that it will be 
treated in a separate article in another 
issue. The switchboard controlling gen- 
erators Nos. 2, 4 and 6 is shown in front 
of the 60-cycle feeder board, shown in 
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Fic. 5. VIEW OF THE THREE BOILER ROOMS 
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the right-hand view of Fig. 8, beyond the 
table. Whe position of each is also shown 
in Fig. 2. The generation panel controls 
all switches, which are motor operated, 
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these lines or cables, the load despatcher 


is notified, and he orders such lines 
cleared from the busbar and tagged. He 


also has them short-circuited and ground- 
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Flue to 
Brick 
Stack 





oe os 


FIG. 6. END ELEVATION OF BOILER ROOM 


and all necessary operating and recording 
instruments are found on the other panel. 


Loap DESPATCHER 


The Marion plant operates in conjunc- 
tion with several power plants and trans- 
former stations. The operation of the 
high-tension system comes directly under 
the supervision of the chief operator who 
has’ three assistants, one of whom is al- 


Ways on duty. These three assistants 
are the load despatchers. In their office 
Is a private telephone exchange, with 


conaections to all stations and substations 
With the aid of the load 
(espatcher’s operating board, shown in 
lig. @, the load despatcher has the en- 
tire system in view at a'l times. On this 
board are shown, in black Jquares and 
circkes, all stations and substations in the 


on the system. 


system, also the generators, rotaries, 
rotary transformers, switches, etc. In the 
center of these black spaces are small 


holes in which, when in service, a white 
plug is inserted; when available for ser- 
Vice a red plug is inserted. 
(lise 


For busbar 
onunecting switches small brass screw 

are used, 
eyes mdicating 
On the: board 


eye the position of the screw 


an open or closed switch. 
are also shown all over- 
head limes and underground cables, their 
Sizey aad current capacity. 


\K 


‘hea work is to be done on any of 


ed at the request of the foreman in 
charge of the repair work. 

Special tags, provided for the purpose, 
are placed on the oil switch control on 


each end of the line, and one on the load 


io) 
ul 
N 


despatcher’s operation board. When this 
has been done, the line or cable is turned 
over to the foreman in charge of the 
repair work, and at the same time he is 
notified where the tags, etc., have been 
placed. The line or cable is then held off, 
until the foreman reports “O. K.” to the 
load despatcher, after which the tag, etc., 
are removed, the necessary tests made, 
and the line is again put in service. This 
rule also applies to all high-tension ap- 


paratus. No high-tension apparatus line 


or cables are operated without instruc- 
tions from the load despatcher, except 
in cases of extreme emergency, and if 


so operated, he must be notified at once 
and will then assume control of the situa 
tion. This load-despatcher system 
started the first of the present year and 
has proven a success up to the present 
time. 


was 


In Fig. to is shown a station-load curve 
chart, one of which is made up. from the 
daily which taken 
fifteen It contains a curve for 
the 25- and 60-cycle machines, a total of 
both and a boiler curve, shown by the 
heavy straight line. 


readings, are every 


minutes. 





Don'ts for Engineers 


By H. E. Woop 


Don’t use slimy water in a boiler. 

Don’t forget to open 
often. 

Don’t fail to try your safety valve every 
day. 

Don’t throw coal promiscuously all over 
the fires. 


your trycocks 


Don’t fail to try your foundation bolts 
occasionally. 





FIG. 7. VIEW 
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Don’t neglect a leak in your boiler, 
pipes or fittings. 

- Don’t rely altogether on your glass 
gages for water level. 

Don't leave the blowoff cock while 
blowing off water. 

Don’t let water or dampness get on the 
outside of your boiler. 

Don’t pump very cold water directly 
into a boiler with steam on. 

Don’t close the passageway between the 
boiler and the steam gage. 


Don’t use a light hammer, or hit light 


blows when driving out bolts. 
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Don’t forget that the careful and skilful 
fireman is a good smoke preventer. 

Ton’t forget that it is up to the fireman 
to protect the lives of the people in the 
vicinity of his boiler. 

Don’t allow too much smoke to issue 
from the smokestack, if it lies within your 
power to prevent it. 

Don’t forget that smoke is an extra ex- 
pense to the man who buys the coal. 

Don’t forget that the very black smoke 
contains a large amount of unburned 
carbon, which should be ignited and used, 

Don’t ‘run away with the foolish idea 
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you can tell if they are moved, malicio: 
or otherwise. 

Don’t fail to investigate all points al 
a boiler with which you are not fami 
because ignorance is no excuse, in cas: 
boiler explosions. 

Don’t screw a valve clear open, and 
the stem stand tight, but when it strikes 
the stopping place, turn it back again 
enough to leave the stem free. 

Don’t use a wire or metallic rod ; 
handle to a swab, in cleaning the waic 
gage glass, for it makes the glass liabl 
a sudden break in a short time. 


FIG. 8. SHOWING BOTH ENDS OF THE SWITCHBOARD ROOM 


Don’t think, because you can boil a tea- 
kettle that you are an engineer. 

Don’t let the boiler prime, as water 
does not agree with a steam cylinder. 

Don’t fail to keep all gages and cocks 
clean. 

Don’t fail to open the blowoff cock 
once a day, if the water contains a sedi- 
ment. 

Don’t start your fire in the morning 
wt! out plenty of water in your boiler. 

Don’t allow filth of any kind to ac- 
cumulate around the boiler or engine 
room. 

Don’t forget that a steam pump re- 
quires attention. 

Don’t turn on the boiler feéd the first 
thing in case low water is discoyered. 

Don’t screw up the piston-red. gland 
too tight and injure the packing. a q 

Don’t fail to cover your fires the firsé 
thing in case low water is discovered 

Don’t forget that more impor 
to be placed on the water than fen 
fire. bi 

Don’t run a steam-pump piston more 
than 100 feet per minute except in emer- 
gency. 

Don’t fail to examine all cocks, valves 
and connections when cleaning the boiler: 

Don’t fail to inspect the boiler and ma- 
chinery upon taking charge of a new job. 

Don’t do anything about an engine with- 
out a reason, but when you do it, do it 
well. 


P ois 


om 


FIG. 9. DIAGRAM OF 


that you are the only one who can run 
the plant, for someone else might want 
a whack at it. 

Don’t ‘forget that a stationary boiler 
sometimes has just as many lives at its 
mercy as has a railroad locomotive. 

Don’t fail to have your steam gage 
tested at least once a year, as it is the 
instrument that talks more forcibly than 
the phonograph. 

Don’t run an engine without having the 
nuts on the pillow blocks marked so 
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DESPATCHER’S BOARD. 


Don’t forget that some people believe 
it improves the life and service of 2 
crank-pin box, to peen the babbitt in and 
bore it to size afterward. It is claimed 
that the peening densifies the surface, and 
also makes the babbitt fill the box better. 

Don’t bring your engine to a dead stop 
while, the babbitt is melting in the crank 
box. It is better to slow down as much 
as possible without stopping, until the 
babbitt cools enough to set itself again; 
then stop for repairs. 
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Don’t be caught in an emergency with- 
out a couple of cold chisels, a calking 
tool, a crowbar, a piece of rope, a few 
pounds of babbitt metal, belt-mending 
tools, lace, extra pipe fittings, valves, 
etc. 

Don’t be caught without extra parts, 
like nuts, set screws, bolts, delicate parts 
of engine, gage glasses, trycocks, etc., to 
be used for quick repairs in emergency 
cases. 
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emery getting into the ports and washing 
into the cylinder. 

Don’t think it is necessary for a crank 
box to fit tight along the cheek lines (or 
joint lines). Liberal clearance there is 
better. 

Don’t leave your wrench or hammer 
where you could not put your hand on 
it in case the room is full of steam or 
darkness. 

Don’t leave your climbing stools under 
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FIG. 10. STATION LOAD CURVE OF BOILERS, 25- AND 60-CYCLE CIRCUITS, ALSO TOTAL 














FIG. II. VIEW OF POWER PLANT FROM THE SWITCHBOARD ROOM SIDE, ALSO 
SHOWING COAL UNLOADING CONVEYERS 


Don’t scratch, dent or distort in any 
way the crank pin or wristpin, when over- 
hauling the engine, for they are just as 
important as the piston or cylinder. 

Don’t hesitate about handling the con- 

necting rod and eccentric rods, while your 
engine is running, for you can feel a 
knock before you can hear it. 
_ Don’t take an engine apart to repair 
It, unless there are sufficient witness marks 
on the parts so that anyone can tell where 
they go back again. 

Don’t use emery cloth on a slide-valve 
Seat: there is danger of loose particles of 


the eccentric rods, or valve-connecting 
rods; after you are through oiling. 

Don’t admit casual visitors to the engine 
room when you are making repairs; your 
time is too valuable. 

Don’t neglect putting in good liberal 
oil channels, after repairing a crank box 
or pillow bearings. 

Don’t run away with the idea that you 
know all there is to be known about your 
engine or its valves. 

Don’t use oil that has any grit in it, for 
it is cheaper to throw it away. 

Don’t forget that a long-angle joint 
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in a steam ring is far superior to a 
short-angle joint. 

Don’t forget that a neatly corrugated 
steam ring is far better’ for repairs than 
a smooth one. 

Don’t rebabbitt a connecting rod and 
put it to work without lining it up from 
and to both pins. 

Don’t fail to be prepared for a sudden 
and quick shutdown, in case of aceident 
or emergency. 

Don’t take a steam-chest valve out of 
an engine without first examining the 
lead and lap. 

Don’t repair or overhaul a steam chest 
without seeing that your valve lead is 
all right. 

Don’t fail to have locknuts or cotterpins, 
or both, on your connecting-rod bolts. 

Don’t get caught without cloth bandages 
and liniment, to use in case of accident. 

Don’t be stingy with oil; it is cheaper 
than repairs. 

Don’t leave your climbing stools or 
stepladders out of their regular places. 

Don’t rebabbitt a crank box without 
liberal liners in it, to take up wear. 

Don’t use cheap or low-grade. babbitt 
in a crank-pin box; it does not pay. 

Don’t handle all the bright work you 
can reach when visiting an engine room. 

Don’t fail to neutralize feed water to 
the boiler, as it prevents scale. 

Don’t leave standing water in pipes that 
are exposed to cold weather. 

Don’t allow a slight knock in the en- 
gine to go unattended; look it up. 

Don’t allow people who visit your en- 
gine room to spit on the floor. 

Don’t use emery cloth to smooth up 


the crank box after rebabbitting. 


Don’t allow oil to stand in pools on 
the floor around the engine. 

Don’t allow your brass or polished parts 
to get dirty or rusty. 

Don’t fail to examine all stays in a 
boiler when cleaning it. 

Don’t fail to wash out your boiler 
often- when using bad water. 

Don’t allow the feed-water heater to 
become clogged with sediment. 

Don’t leave the drain cocks closed when 
you stop the engine. 

Don’t neglect the cylinder-head nuts; 
keep them all tight. 

Don’t allow curious boys to be alone in 
an engine room. 

Don’t fail to look for leaky blowcocks 
occasionally. 

Don’t fail to keep water in the ashpit. 

Don’t screw valve wheels too tight. 

Don’t neglect back connections. 

Don’t overlook expansions. 

Don’t waste good steam. 

Don’t let steam drop. 

Don’t get too mad. 

Please don’t. 





The death of George W. Hoffman, 
manufacturer of the U. S. metal polish 
and other specialties, occurred at his 
home in Indianapolis, Ind., October 22. 
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Uncle Pegleg’s Philosophy 


There Is Considerable Food for Thought Even in a Country Sawmill 
We Entertain a Salesman and I Get Started Upon a Boiler Problem 





HEATERS 


It was due to Uncle Pegleg Maxwell 
that I was: first induced to sit up and 
take notice. Ours was the lumber country 
up in the northern woods and we worked 
in a sawmill. Uncle Pegleg, going on 
sixty, had sacrificed a leg and most of 
the fingers of his right hand in the in- 
dustrial warfare and had a comfortable 
berth as engineer. I was a young fellow 
and a part of my work was to help out 
the old man’s physical deficiencies. He 
was kind and helpful, but full of a quiet 
sort of dignity that set him above the 
most of the men, even of the foremen. I 
remember once that I thoughtlessly ad- 
dressed him as “Pegleg.” He turned his 
blue eyes upon me with a quizzical sort of 
a look, not hurt, not offended, but which 
said plainly: “Sonny, I wouldn’t do that 
again ;” and I didn’t. 

He was always studying. There were 
few of the men about who interested him 
or who got much encouragement to come 
again when they looked into the engine 
room, so he was very much alone. I 
went in at first only to do such lifting 
and other things as he wanted, help about, 
and got after a while to eating my lunch 
there and spending some time with him. 

One day when I was there he had a 
caller, a drummer for a concern that sold 
pumps and heaters. He had a nice portfolio 
full of pictures and tables and got off a 
half hour of monologue as to how many 
heat units we could save if we would put 
in one of his heaters, and how quick it 
would pay for itself. When he had been 
through it twice and was starting on a 
long list of letters of recommendation, 
the old man said: 

“Did you notice that big stack as you 
came in with the cage over the top?” 

The young man hadn't paid particular 
attention. Mr. Maxwell led him to the 
side door and pointed it out. 

“It is what we call a ‘destructor,’” he 
said. “We burn up in it what sawdust 
and trimmines we éan’t burn under the 
boilers to keep them from burying us up. 
How much do you think you could save 

under those conditions ?” 
The drummer got off some confused 
remark about “carting coal to Newcastle,” 
and started to make his escape. 

“There are other things though,” said 
Uncle -Maxwell, “that a heater is good 
for even in a sawmill.” 

“Ves.” said the drummer, brightening 
up, “the hot water is better for your boil- 


us 





USEFUL EVEN IN A SAW MILL 


ers—saves contraction and expansion 
strains, and all that.” 

“Yes, and saves boilers another way. 
If I use hot water I can get along with 
fewer boilers than as though I put the 
water in cold. Our hardest work here is 
to get money to put into plant. Ever 
figure out how many less boilers a man 
would have to buy if he used a heater, 
how the price would compare, how much 


less it would cost for upkeep, whether the 











saves about a hundred dollars worth of 
boiler a year for a boiler won't last us 
more than fifteen years. It saves handling 
about one-sixth of the fuel, but that don’t 
count with us for we’ve got to get it out 
of the way anyhow. It saves a lot of 
scaling, and laying off besides being as 
you say easier on the boilers from lack 
of contraction strains. 

“Well, I don’t know what boilers are 
worth, but I can make you a good price 








— — 














HOW MUCH DO YOU THINK YOU COULD SAVE US UNDER THOSE CONDITIONS? 


scale would throw down in the heater and 
keep the boilers in better shape,. how 
much less it would cost to handle fuel 
for and keep an extra furnace in repair, 
and all those things?” 
This evidently a 
thought to the salesman. 
“With a good heater and all the ex- 
haust steam I can usé I can save about 
one boiler in six, and everything that 
goes with it. That would save interest 
on twelve or fifteen hundred dollars. It 


was new line of 


on a heater. I'd mighty well like to get 
one in up in this country. Our firm has 
a reputation of being generous with its 
friends, and anything you could do to help 
me land — the — of course —” 

The drummer fumbled about in 
fusion. The old man was looking at him 
with that same look that he gave me when 
I called him “Pegleg.” 

“No,” he “We have 
through that long ago, and are all ixed 
up. We've got a pump that’s acting bad. 


con- 


said. been all 
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I don’t suppose you’re anything of a pump 
doctor, are you?” 

The drummer sidestepped on this by 
giving Uncle Pegleg.the name and address 
of their “practical man.” He didn’t pre- 
tend to know anything about pumps him- 
self. The shop made the product and 
all he knew how to do was to sell it. 
And so he sailed away with an obvious 
consciousness of duty done, and I watched 
him saunter up the yard, lighting a cigar 
in cheerful disregard of the “No Smok- 
ing” signs, and I said: 

“Gee! I wish’t I had a job like that.” 

“Why ?” 

“Why? Look at the chance he has: Get- 
ting four or five times as much as I do 
for wearing good clothes, giving away 
good cigars, riding around the country, 
living at the best hotels, getting acquaint- 
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FIG. I. 

MOTOR 

ed with people and 
there is to be seen.” 
“Seeing nothing.” 


“Huh?” 


seeing everything 


“Did you ever hear of men who walk 
through the woods without seeing any 


trees? Well, he’s one of them. Coming 
up here into a country that is full of 
Waste wood to save fuel. Got a lot of 
oth: : good reasons for selling his goods 
if he only knew them, but all he knows 


is what he gets out of his catalog. Do 
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you think if I had been in his place I'd 
have gone out of this plant until I’d seen 
everything in it and found out if there 
was a possible chance for any of my 
stuff? He could have sold me a pump 
if he’d half tried. He can’t get out of 
town until half-past four, and instead of 
staying here and making a friend and 
digging out stuff that will help him in 
the next place, he will go and sit around 
the hotel and read that picture paper he 
had in his bag, or make up to some of 
the town girls.” 


I thought of what a different use the 


old man would make of opportunities 
such as the drummer had, and of his 
Line 
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EMERGENCY ARRANGEMENT FOR RUNNING A SERIES-WOUND 
AT CONSTANT 


SPEED 


limited sphere and possibilities, and said: 
“Don’t you ever get lonesome, 

here in this little corner?” 
“Lonesome ! 


stuck 


Why, boy, there’s more 
to think of and study out here in this 
little corner than would last a man like 
me a dozen lives. It isn’t where you are, 
it’s what you are thinking of that makes 
you contented or otherwise. Pick up 
any one thing and think it out to a 
finish, and you'll be happier while you are 
doing it, and better when you've got it 


861 
done. It’s that kind of thinking that 
makes men get on and do things.” 

1 was willing enough to think, but I 
looked around the old accustomed scene 
and there was no inspiration in the too 
familiar surroundings. 

“What, for instance?” I asked. 

“See that boiler out there? Why are 
the girth single-riveted and the 
lengthwise seams double?” 


seams 


I had never even noticed that it was so. 
“Are they all that way?” I asked. 
“Never saw one that wasn’t.” 

“Then there must be 


” 


some reason for 
it. 

“There is. Think it It'll keep 
you from being homesick for a day or 
two.” 


over. 


It was starting-up time, and after I 
had blown the whistle and helped the 
old man to get her a-going, I went off 
to wrestle with the problem. 





Emergency Motor Connection 


By R. Il. FENKHAUSEN 

In the operation of every large electrical 
installation, frequently arise, 
due to excessive work, 
where standard apparatus is not at hand 
to replace that out of Under 
such conditions it is permissible to em- 
ploy methods which would not be good 
practice under normal circumstances. 


occasions 
breakdowns or 


service. 


In the plant under my charge most of 
the motors are two-phase 440-volt ma- 
chines, and there are only about six di- 
rect-current motors, outside of crane ser- 
vice; therefore there are few direct-cur- 
rent motors available as 
of breakdown. 


spares in case 

A 20-horsepower direct-current shunt- 
wound motor driving a machine tool was 
completely burned out, and the only motor 
on hand to replace it was a series-wound 
machine with a crane controller. The 
speed characteristic of the series motor 
prevented its use in this particular case, 
as close-speed regulation 
load essential ; 
tained in the 
use of a 


under varying 
was this had been ob- 
motor by the 
controller with 
starting and a 
shunt-field resistance for speed regulation. 
The solution of the problem finally ar- 
rived at is diagrammatically in 
Fig. 1. The series-wound ‘motor was in- 
stalled in place of the burned-out ma- 
chine, but its field winding was connected 
across the line in series with 
resistance belonging to the crane con- 
trolier. This was found to give the motor 
about the proper field strength, and as 
the grid resistance was proportioned for 
continuous duty it did not overheat. The 
lever of the “compound” controller was 
blocked as shown, so that it could not 
be moved past the normal speed position, 
and the controller was used as a starting 
rheostat in 


burned-out 
“compound” 


armature resistance for 


shown 


the. grid 


series with the armature. 
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Speed regulation was obtained by. varying 
the resistance in series with the field wind- 
ing by means of the controller B. 

The efficiency of this outfit was, of 
course, extremely low, being only about 
45 per cent., but the waste of power was 


Starting 


Running 





FG. 2. 


POWER AND THE ENGINEER. 


2- Phase, 3-Wire Circuit 





machine to replace the repaired motor 
until that much time had elapsed. 

A 75-horsepower two-phase induction 
motor with a drum-type auto-starter 
switch and separate autotransformers was 
ordered from the factory. Upon the ar- 
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KNIFE SWITCHES AS A TEMPORARY SUBSTITUTE FOR A 


DRUM TYPE STARTING SWITCH 


offset many times by the amount saved by 
preventing a shutdown of the machine 
tool. Although only installed as a make- 
shift for a few days, this outfit gave sat- 
isfactory service’ for several months, as 
rush work prevented shutting down the 


rival of the motor it was found that no 
drum-type switch had been shipped with 
the autotransformers. The missing switch 
was of the six-point type connecting the 
motor successively to six different start- 
ing voltages. The motor was urgently 
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needed so the scheme outlined in Fic. 2 
was finally adopted. A three-pole dou! Je 
throw switch and a two-pole double-throw 
switch were combined to make a 
pole double-throw switch, and different 
taps of the autotransformers were tried 
at X and Y until a tap giving enough 
voltage to start the motor was found. 
The starting current was high, because 
there was but one starting point, but 
the switch was used until the arrival of 
the drum controller. 

Another 75-horsepower motor equipped 
with a similar type of controller was 
direct-connected to a centrifugal pump as 
shown in Fig. 3. The controller was 
equipped with two sets of fuses, one for 
starting and the other for running. If the 
motor was started very quickly no fuses 
were blown, but as soon as an attempt 
was made to start up slowly the start- 
ing fuses would blow on the second notch, 
This proved that something was wrong 
and an investigation revealed the fact 
that the motor was wound for 440 volts, 
as ordered, but the autotransformers were 
wound for 220 volts. There was no time 
to get proper coils from the factory or 
even to rewind those on hand. Luckily 
the motor was supplied from individual 
transformers, so the transformers and 
motor were both changed to 280 volts. 
The change was easily made at the trans- 
formers simply by connecting the two sec- 
tions of the secondary in multiple. The 
heads were removed from the motor and 
the winding reconnected for 220 volts, by 
connecting all the “N” poles in one series, 
and all the “S” poles in another; the 
two series being connected in multiple for 
220 volts. As the standard voltage of 
the plant was 440, autotransformers for 
this voltage were ordered, and the motor 
and transformers reconnected for the 
higher voltage upon their arrival. 





Upkeep of Parsons Turbines on 
U.S. S. “Chester” 


About .six months ago considerable at- 
tention was given in these columns to the 
trial tests of the three United States 
scout cruisers, “Chester,” “Salem’’ and 
“Birmingham.” The “Chester,” it will be 
remembered, was equipped with Parsons 
turbines, and it will be of interest to 
know how these machines have _ with- 
stood the wear and tear of actual ser- 
vice. In this regard an article by Lieut. 
A. F. H. Yates appeared in the August 
number of the Journal of the American 
Society of Naval Engineers. It appears 
that during the fourteen months of her 
first commission, which ended early in 
July of the current year, the “Chester” 
had steamed slightly over 33,500 miles. 
No repairs to her turbines had been ef- 
fected during this period, and with the 
exception of one point to be remarked 
upon, the machinery and boilers were in 
excellent condition. 
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Throughout the greater part of the 
time the vessel had been in commission, 
the starboard low-pressure astern turbine 
had not started with the same ease as the 
port astern turbine on occasions when 
the turbines were being tried preparatory 
tc getting underway. Its behavior on 
such occasions had been erratic and fol- 
lowed no definite rule, though repeated 
trials of the same turbine appeared to 
show it to run normally, and it had never 
failed on the very great number of oc- 
casions when its operation was required 


Phase A 
2200 
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be no reason for attaching particular im- 
portance to the event mentioned. As 
time went on, however, this turbine be- 
gan to require a higher initial pressure 
than usual when trying it for getting 
it underway, but it appeared to run nor- 
mally after being prepared for operation. 
The port astern turbine usually started 
under five pounds pressure when first 
tried, and never required more than 15 
or 20 pounds. The starboard turbine 
had formerly acted similarly, but later it 
at times required 40 or 50 pounds, and 
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ADAPTING A 440-VOLT MOTOR TO 


in getting 
anchor, 
The first intimation of any defect in this 
turbine was given on May 26, 1908. When 
trying it preparatory to getting underway 
the turbine developed a shrieking noise 
when worked up to 18 pounds pressure. 
[he turbine was stopped and further 
heated with its throttle valve cracked to 
th admission of steam, and after a short 
‘terval the trial was repeated and the 
irbine worked well. After this occur- 
ce, the starboard turbine was always 
carefully watched, but there appeared to 


underway and coming to 


One Phase is shown connected 
220 and one 440 to save space, 


Stator Windings 








440-Volt 


Connections 





A 220-VOLT AUTOTRANSFORMER STARTER 


frequently 75 or too. Then again it would 
start under low pressures, but on one 
occasion in August, 1908, it required 150 
pounds. These events would tend to 
show that blade stripping occurred at 
somewhere about this time, and, while 
minor in extent at the start, was gradual- 
ly becoming worse. With the scant 
clearance in this type of turbine, it seems 
almost incredible that such an effect could 
be gradual, but the history of the case 
leaves no other conclusion. 

Finally, the efficiency of this turbine 
dropped to a point which could not be 
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accounted for, without thorough investi- 
gation. This was about the end of May, 
1909, and early in July the vessel was 
Gocked at the New York navy yard. The 
casing was lifted, and the upper half of 
the casing and the spindle blading were 
open to inspection. On each of these parts 
nearly all blades of the first stage were 
stripped except in the first row. Similarly 
the first three rows of blades of the 
second stage were deformed so badly as 
almost to entirely blank off the passage 
of steam through them. In the third 
stage of blading a few blades were slight- 
ly damaged on their tips and some of the 
lacing strips cracked. On each part the 
first row of the first stage was nearly in- 
tact. One blade was missing from the 
first row of the first stage of casing blad- 
ing and but a few were missing from the 
first row of spindle blading. The remark- 
able point about the matter is the fact 
that, in spite of this damage, the turbine 
preserved as high an efficiency as it did. 
This appears more remarkable as the 
first three rows of blading in the second 
stage were practically blanked off to the 
admission of steam. When using 125 
pounds steam pressure per gage in this 
turbine, it should develop about 390 revo- 
lutions per minute, whereas in_ its 
damaged condition it developed about 170. 

The most logical explanation would ap- 
pear to be that the damage was caused 
by water and the fact that the turbine is 
improperly provided with drains. There 
does not appear to be proper provision 
for draining the steam belt proper, and 
if a heavy charge of water appears there- 
in when steam is admitted, it must of 
necessity be driven with the steam through 
the blading. Blading in the Parsons tur- 
bine as a rule will stand charges of 
water without difficulty, simply breaking 
it up into small particles and forming a 
spray with-the steam, but the blades of 
the first stage of the astern turbines of 
this ship are of the weakest of all the 
standard sizes used, and it can be readily 
seen that they could not be expected suc- 
cessfully to stand heavy charges of water. 

A close examination of the condition 
of the damaged blading, particularly of 
the first row of the first stage, showed 
this row to be intact except for a few 
blades, and indicates a strong probability 
that these few missing blades were the 
cause of the rest of the damage. Steam 
admitted to the steam belt first strikes 
the first row of fixed blades on the cyl- 
inder; it then strikes the first row of 
moving blades on the spindle, and so on, 
alternately. It is believed that on some 
occasion when the turbine was tried, a 
charge of water iff the steam in striking 
this first row of fixed blades, dislodged 
the one blade which was missing, and 
that this blade stripped the few that are 
missing in the first row of moving blades. 
With so many blades stripped, it is easy 
to see how all the remaining rows of 
the first stage could be damaged. The 
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blades of the second stage withstood 
stripping because of being of heavier ma- 
terial and better secured. . 

The %-inch blading which makes up 
the six rows of the first stage of the 
astern turbines is of too scant hight to 
permit of being secured with a lacing 
strip, and has no support other than that 
of being firmly calked into place at its 
base. The second-stage blades, which are 
1 inch high, are of sufficient hight to 
permit of the use of lacing strips and 
benefit by this additional support. They 
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being the case this turbine has a remark- 
able record in successfully standing up 
under the severe tests that have been im- 
posed upon the machinery. 





The First Pennsylvania Electric 
Locomotives 


The first of the electric locomotives to 
be used in the New York tunnel ex- 
tension of the Pennsylvania railroad has 
been delivered at Long Island City, and 
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holes. The cabins contain the h 
driving motors as well as the auxil 
and control apparatus. 

Fig. 2 shows the locomotive with 
cabins removed. It is built in two 
tions; that is, there are two cabs and { 
running gears, jointed at the middle. 
section has eight wheels, four of wh 
are drivers, 68 inches in diameter, 
the other four truck wheels 36 inches 
diameter. The sections are permanent) 
coupled back to back by a friction draf 
gear so arranged that the leading sec- 








FIG, I. THE 


FIRST ELECTRIC 








LOCOMOTIVE FOR THE PENNSYLVANIA TUNNEL 











2, PENNSYLVANIA ELECTRIC 


are not sufficiently long to make use of 
binding wire, and it is omitted. The 
blades of the third stage are 2 inches high 
and are fitted both with lacing strips and 
binding wire. It can thus be seen that 
there is a marked difference in the relative 
strength of the three different stages of 
blading, and that the blading of the first 
stage is much the, weakest. 

Everything tends to indicate that the 
difficulty was of long standing, and such 


LOCOMOTIVE WITH 


will be subiected to a series of tests over 
the electrified of the Lond Island 
railroad. The locomotive weighs 330,000 
pounds and is capable of, developing 4000 
horsepower. Fig. 1 will 
show that the new locomotive looks like 
two passenger coaches with huge driving 
wheels and rods. On each side of the 
steel cabins are ten square windows, and 
at the ends there-are oblong windows 


lines 


Reference to 


similar in appearance to steamship port 


HOUSINGS 





REMOVED 
This obviates 
the necessity of turning the engine, as it 
runs equally well in either direction, and 
each section is provided with a complete 
set of manipulating levers, so that the 
driver simply changes ends, as in the 
case of the subway and elevated trains 
Two pairs of driving wheels are 
coupled by rods to a jack shaft parallel 
with the driver axles, which in turn is 
rod-coupled to the motor crank shaft. 


tion pilots the rear one. 











ga 


2 


sh Ra eegS 


November 23, 1909. 


The cranks are ninety degrees apart, so 
there can be no dead-center position. It 
js obvious that all rods and moving parts 
have only rotary motion and therefore 
may be correctly counterbalanced for all 
speeds. The motors, jack shafts and other 
gear, excepting, of course, the side rods 
- the driving wheels, are supported on 
the truck springs. 

Each motor, without connecting rods, 
weighs 45,000 pounds, and fills a large 
part of its cab. The main control ap- 


POWER AND THE ENGINEER. 
controlled in turn by a small master 
switch manipulated by the engineer. 
The first twenty-four Pennsylvania 
electric locomotives will have the follow- 
ing weight, dimensions and power: Total 
weight, 166 tons; weight of electrical 
parts, 62 tons; weight of mechanical 
parts, 103 tons; total horsepower, 4000; 
maximum draw-bar pull, 60,000 pounds; 
maximum full-load speed, 60 to 70 
miles an hour; diameter of driving 
wheels, 68 inches; diameter of truck 
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Flywheel Explosion at Red Oaks, 


lowa 


A 14-foot flywheel, mounted on a 
Corliss engine, exploded on August 11 at 
4 p.m. in the plant of the Red Oak 
Electric Company, Red Oak, Iowa. The 
exact cause of the accident, says The 
Budget, will probably never be known, 
as the engineer, who could have thrown 
light on the matter, was instantly killed 











ENGINE WRECK DUE TO A BURSTED FLYWHEEL, AT RED OAK IOWA 


paratus is in a bulkhead sort of an ar- 
rangement centrally located so that there 
are ample passageways along the sides. 
At one end is located an electrically 
driven air compressor for supplying air 
to the brakes. 


In each end of the complete locomotive 


ther is a Westinghouse brake valve for 
high-speed brake operation, and also thé 
engineer’s controller, by which all elec- 
trical manipulation is effected. The con- 
trol system is, of course, arranged on 
the “pilot” or relay plan, the actual 
moetor-controlling apparatus being op- 
erated by electro-pneumatic mechanism 


wheels, 36 inches; weight on drivers, 14 
tons; length over all, 65 feet; total wheel 
base, 56 feet. 





An electric railway from Ville Franche 
to Bourg-Madame has just been com- 
pleted. The road is 34 miles long and 
starting at 1407 feet above sea level at 
Ville Franche it rises to a hight of 5220 
feet and then descends to 3750 feet at 
Bourg-Madame. The third-rail system is 
used and supplies an energy of about 800 
volts. The motor cars are each equip- 
ped with four 50-horsepower motors. 


The fire- 
belts broken, the engine 
racing at a high rate of speed and the 
engineer running for the throttle. He 
then ran back to the boiler room to ‘shut 
off the main valve. It was while doing 
this that the occurred. Re- 
turning to the room he found 
the engineer under the and the 
throttle valve within one and a half turns 
of being closed. 

The main belts appear to have been 
in good condition before the accident. 
The breaks were clear cut and fresh. 
Some of the cemented lap joints were 


in trying to stop the engine. 
man saw the 


explosion 
engine 
débris 
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partly open, bu‘ showed fresh breaks. The 
generators were not burnt, and the cir- 
cuit breakers were not thrown. The 
conditions after the accident indicate that 
the belts must have broken. The engine 
being relieved of its load, and under a 
full-steam pressure, started to race. In 
addition to this, there are indications 
that something got between the wheel 
and the bottom of the pit, wedging the 
wheel upward and tearing the outward 
box loose, breaking the cap of the main 
bearing and throwing the crank shaft 
and wheel forward and at an angle. The 
governing mechanism was_ probably 
damaged, or put out of commission, when 
the belt broke, though the engine was so 
badly wrecked that it was difficult to 
determine this. In carefully examining 
the broken castings under a magnifying 
glass there was not the slightest evi- 
dence of a flaw or old fracture of any 
kind. 

, In addition to the wrecking of the en- 
gine, the building was badly damaged. 
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Pump Troubles 
By W. H. Bootn 


When a pump has a long suction pipe, 

there is apt to be trouble and the pump 
will often refuse to draw water, even a 
foot valve placed at the end of the suc- 
tion pipe sometimes not. effecting a 
remedy. If trouble of this kind is ex- 
perienced, as it often will be where the 
hight of suction is considerable, it will 
usually be found very easily. 
' The pump should be the highest point 
in the run of the suction pipe. Not only 
should this be the case, but every part 
of the suction pipe should have a gradual 
rise to the pump, so that, from the well 
end to the pump, the suction pipe should 
have a continual, if not a uniform, up- 
ward slope. Often in pumping from a 
well, the suction pipe rises vertically to a 
point above ground and thence falls to 
the pump. The bend at the top of the 
well is about the highest point and the 
nearly horizontal length forms an air 
trap. 

If the volume of trapped air is con- 
siderable, as compared to the displace- 
ment volume of the pump, and there is 
much clearance in the pump cylinder, it 
may be impossible for the pump to draw 
out the imprisoned air. All water in 
nature contains air or other gases in so- 
lution. The volume of air dissolved is 
proportional to the pressure. Under the 
partial vacuum of a pump, some of the 
air escapes from solution and lodges 
where the pressure is least. Unless suc- 
tion pipes are sloped all the way to the 
pump, this air cannot flow to the pump, 
but it effectually stops the action. If a 
pump does not discharge all the air which 
enters its barrel, it may cease to work 
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when this air, at the full stroke, fills the 
barrel at a gressure above that in the 
suction pipe. Hence the necessity of care 
to so design pumps that their clearance 
spaces will be filled with water and not 
with air. 

In sewage pumping, especially, the es- 
cape of gases musi be cared for. Sewage 
is often in a state cf decomposition, so 
that it contains much gas which is freely 
given off when the sewage is placed under 
the partial vacuum of the suction. Si- 
phons cease to act from the same cause-- 
air accumulations at the top of the bend—- 
and provision must be made to pump out 
this air or the siphon will cease to 
work. 

There is a difference between air which 
is imprisoned in a suction pipe and an 
air vessel intentionally and designedly 
placed on the suction of a pump in order 
to allow the movement of the flowing 
water to be more continuous and steady. 
In this case, the air vessel or vacuum 
vessel stands on a tee from the suction 
and is really a vacuum vessel into which 
the flowing stream makes its way during 
the return stroke of the pump bucket. 
The stream of water, especially if long, 
must not be too suddenly checked, nor 
should it be too quickly started into mo- 
tion. The vacuum vessel, therefore, af- 
fords a means of taking up the flow and 
of supplying the suction, while the long 
column in the suction pipe gathers way. 
This vacuum vessel is essentially differ- 
ent from an air trap on the line of the 
suction pipe; it should be clearly under- 
stood that such a vessel must be on a 
branch, off the main, and that should any 
air be drawn out of the vessel and escape 
into the suction main, there must be a 
clear ascent for it all the way to the 
pump. 

Pumps often work badly because they 
have to deliver against too unyielding a 
resistance. Take, for example, an_ in- 
jector which will feed into a steam boiler 
but may fail to feed into an economizer 
feed heater. In the boiler, there is a 
large steam space filled with elastic vapor 
which can be reduced in volume without 
rapid or serious rise of pressure. In the 
latter, no reduction of volume is possible 
and feed cannot enter faster than it is 
let out into the boilers. There is no 
elasticity and an injector will fail when 
the boiler feed is at all restricted. 

Both pumps and injectors work better 
when an air chamber is arranged near 
the point of delivery to give elasticity. 
Such an air vessel should be set so as to 
catch any air coming forward with the 
water and it will probably remain full 
because hot water does not dissolve air 
as does cold water. By means of a 
float and a small snifting valve, the vessel 
may be made to serve the purpose of an 
air eliminator, removing air from the 
water before it enters the boiler, such air 
and gas being held to be very prejudicial, 
causing corrosion of the boiler. 


November 23, 1909 


Condensing water which has been used 
over and over again and is well freed 
1 

1 

1 


from air has been known to render . 
air pump noisy, the pump drawing fro, 
a jet condenser delivered through 
upper valve which opened with great vio- 
lence when the water struck it too sud- 
denly. The remedy was found in the 
use of an air inlet to the condensing sys- 
tem. The small amount of air did not 
appear to reduce the vacuum, for the 
pump was of ample size, but it mixed 
with the water, opening the delivery valve 
gently and with a better cushioning e/- 
fect. 

The failure of a centrifugal pump when 
it draws air into its fan is well known, 
the obvious reason being that air is too 
light to exert the effect produced by 
rapidly whirled water. It might be 
thought that a centrifugal pump would be 
less efficient in suction than a_ bucket 
pump, but I have known a centrifugal 
pump to lift water over 31 feet by suction. 
True, the water was cold, about 51 de- 
grees Fahrenheit; it was from an artesian 
well and not overcharged with gases; but 
the lift surprised me at the time and [| 
carefully retested it with the same re- 
sult. 

It is usual, of course, to say that one 
cannot pump hot water. Hot water can 
be pumped as well as cold water so long 
as the suction hight properly corresponds 
with the temperature. Cold boiled water 
not re-aérated might be pumped with over 
33 feet of lift. Water at 212 degrees 
Fahrenheit must flow by gravity into the 
pump barrel. At still higher tempera- 
tures, water must enter the pump at such 
pressure as will prevent any or much of 
it from flashing into steam. Obviously, 
therefore, the pump must not be so much 
above the source of the hot water that 
the latter will not flow into it. At any 
temperature under 212 degrees Fahren- 
heit a certain lift is possible, depending 
on the absolute pressure of steam at the 
given temperature. As soon as the proper 
lift is exceeded, the pump will become a 
mere vapor pump, pulling vapor out of 
the water, which boils under the reduced 
pressure. 

A very powerful pump, capable of 
drawing away a large volume of vapor, 
might raise water too hot for a small 
pump to manage, for the whole mass of 
water in the vertical suction might pro- 
duce so much steam throughout its mass 
as to give rise to the effects observed 
in the air-lift pump where a column of 
foam is caused to rise higher than a 
balancing column of solid water. 





A square foot of uncovered pipe, filled 
with steam at 100 pounds pressure, will 
radiate and dissipate in a year the heat 
put into 30960 pounds of steam by the 
economic combustion of 396 pounds of 
coal. Thus, 1o square feet of bare pipe 
corresponds approximately to the waste 
of two tons of coal per annum. 
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Efficiency of the Centrifugal Pump 


A Study of the Three Methods Used to Find Efficiency of Centrifugal 
Pumps. Correct General Equation to Use with Charts to Simplify Work 





B Y J 


After a careful search through the en- 
gineering literature pertaining to centrif- 
ugal pumps, and a thorough study of the 
catalogs of nearly every centrifugal-pump 
manufacturer and their guarantees, the 
writer finds that what constitutes the effi- 
ciency of the centrifugal pump is a dis- 
puted question. In the literature itself 
there were found no less than three dif- 
ferent methods of calculating the efficiency 
of the pump from the results of tests, 
and each had been used by prominent 
engineers. 

The efficiency of any machine, as every 
engineer knows, or should know, is the 
ratio of the horsepower output to the 
horsepower input. But next to the broad 
theory and the general application of the 
centrifugal pump to general conditions, 
no part comes in for so much contortion 
and abuse as the term “efficiency.” This 
abuse of efficiency has often caused the 
prospective purchaser to look askance on 
centrifugal pumps as a “bona. fide” com- 
mercial proposition, with the natural re- 
sult, that other types of pumps are yet 
frequently installed where the centrifugal 
type would serve the purpose best. 

The difference in these three methods 
lies in the manner of finding the total 
head against which the pump is working. 
In testing centrifugal pumps two gages 
are used, a vacuum gage on the suction 
close to the pump shell, unless the pump 
receives its supply under pressure, and 
a pressure gage on the discharge close 
to the pump. 

The formula most frequently used is: 

H=Hs+Hp+ A. (1) 
Where 
A = Distance between gages in feet. 
H = Total head in feet. 
Hs = Reading of suction gage reduced 
to feet. 
Hp = Reading of discharge gage re- 
duced to feet. 
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Another formula frequently used, and 
which was used in computing the results 
of a test recently published, is: 


H=Hs+Hot +A. (2) 


Where A, H, Hs and Hp have the same 


; , Vi. 
meaning as in formula (1) and 39 is 


the velocity head in the discharge pipe, Vp 
being the velocity of flow in. feet per 
second. 

The third formula stated in its general 
form is: 








H=Hst+Hot [PY] 44. 
Here A, H, Hs and Hp are the same as used 
Vb — Vi. 


in formulas (1) and (2), and is the 


difference between the velocity heads in 
the discharge and suction pipes, Vp being 
the velocity of flow in feet per second in 
the discharge pipe, while Vs is the velocity 
in feet per second in the suction pipe. 
From these equations it can be seen that 
from the same data widely differing re- 
sults can be had. 

Before going further, it is best to find 
out and state just what part of the total 
head the pressure gage on the discharge 
records, and what part the suction gage 
shows. In 1738, Daniel Bernonilli de- 
duced the following law in hydraulics: 

At any section of a tube or pipe, under 
steady flow without friction, the pressure 
head plus the velocity head is equal to 
the hydrostatic head that obtains when 
there is no flow. 

This theorem of theoretical hydraulics 
is of great importance in practice, and 
by it we can satisfy ourselves just what 
the pressure and vacuum gages show. Let 
Fig. 1 be a frictionless tube of two dif- 
ferent diameters with a steady flow of 
water through it. By steady flow is meant, 
that a constant volume of water is pass- 
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ing through it. At A and B are U-tubes, 
or pressure gages that record the pres- 
sures at these sections. When there is 
a steady flow of water through the pipe, 
the gage at A reads Hi, while the gage 
at B reads H:, and when the flow is 
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FIG. 3. SUBMERGED PUMP 

stopped by closing a valve at the end or 
by some other means the reading of both 
gages is H. Let IV equal the weight of 
water flowing in each second through each 
section of the pipe, and let /; equal the 
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mean velocity of flow through section 4, 
and /’, the mean velocity of flow through 
section B. When the water was at rest 
the potential energy due to pressure at 
A and B equaled 7 H. When it was in 
motion the energy due to pressure was 
W H,, and the kinetic energy equaled, 
32 
A W 
making the total energy at section A equal 
to 


? 


2 
WH, +W i. 
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Applying the Bernonilli theorem gives, 


(4) 


v3 
H=H, ey 


By the same reasoning, 


H=H, +24, (5) 


From this it can be seen that the 
pressure head at any section decreases as 
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the velocity increases. Hence. the pres- 
sure gage on the discharge shows the 
pressure head in the water at the point 
of measuring, and to find the total head 
in the water the velocity head must be 
added to the pressure head, or gage read- 
ing. 

Fig. 2 is an arrangement similar to that 
of Fig. 1, except that the initial pressure 
H is negative. Consider Fig. 2 as part 
of a siphon with the long leg on the side 
C, and the short or supply leg on the D 
side. Suppose that the supply leg is pro- 
vided with a valve for shutting off the 
water. When this valve is closed the pres- 
sure in the section shown in Fig. 2 is 
negative and equal to H. When the 
supply valve is opened the water flows 
through section A with a velocity V1, and 
the gage shows a pressure Hi, while the 
velocity through section B is V2 and the 
pressure H» The effect of the velocity 
of flow is to decrease the pressure, as in 
Fig. 1, but a decrease in pressure 
creases the reading of the vacuum gage, 
or as it is commonly expressed, creates 
more vacuum. This can be shown in an- 
other way by applying Bernonilli’s theo- 
rem again: 


(33-4 — H) = (33.4 — Hi) +74 (6) 


in- 


also 
Vi 
(33-4 — H) = (33-4 — a ial "1 (7) 


Then 
V 
(33-4 — H) =(334—Hs) +7 = 


v3 
(33-4 — H,) <<; 


Hence, it is said that the vacuum gage 
shows the total head at that section, i.e, 
pressure head plus velocity head. 

The next step is to develop an equation 
expressing the energy for the stream of 
water flowing through the pump, incor- 
porating the gage readings. When derived, 
this formula will give the total head that 
the pump should be credited with. In 
considering this formula there are three 
cases: first, for the submerged type of 
pump; second, for the suction type of 
pump which has its suction and discharge 
pipes of the same diameter at the point 
where the gages are attached; third, for 
the suction type which has suction and 
discharge pipes of different diameters at 
the sections where the gages are at- 
tached. 

Fig. 3 is an example of case 1. Here 
is a submerged pump raising water from 
one reservoir to another at a higher level 
through a vertical lift equal to Az. At 
a there is a pressure gage whose center 
is a distance A above the water level. 
The velocity of flow through the dis- 
charge equals feet per second. If Hp 
represents the reading of the pressure 
gage reduced to feet, and keeping in mind 
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Bernonilli’s theorem, the total lift 
against which the pump works ean be e~- 
pressed by the following: 


V2 
H=Ho+— +A. 


To find the horsepower it is only nec 
sary to multiply the result from form 
(9) by the total weight of the waic 
pumped per minute, and divide by 33.@ 
foot-pounds, or: 

H: P. Output = 


8.33 X oH +E4+ A) = 


33,000 


r2 
0.0002524 G (x. -- + A). (io) 


Here 8.33 equals the weight of one gal- 
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lon of water and G equals the number 
of gallons pumped per minute. 

Case 2 is shown in Fig. 4. Here the 
pump body is placed some distance above 
the water level, and raises water through 
a vertical hight of Hx. The diameters 
of the suction and discharge pipes are 
equal, consequently the velocity of flow 
in feet per second through each must he 
equal, or Vs = Vp. The distance he- 
tween gages a and Db is equal to 4. If 
the vacuum and pressure-gage readings 
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reduced to feet are expressed by Hs 
and Hp respectively, and remembering 
what each show, the total head against 
whicl: the pump is working may be written 
as follows: 
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But Vp = Vs, Risa 


H=Hpyp+Hs +A. (11) 


a 8 


Velocity of Flow in Feet per Second 
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To find the horsepower use the formula 
H.P. Output = 


ited (Ho + le + A) - 


0.0002524 G(Hn+Hs+ A). (12) 


FIG, 9. VELOCITY HEAD IN 
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The third case is shown in Fig. 5. This 
differs from the second case in that the 
suction and discharge pipes are of dif- 
ferent diameters at the sections where 
the gages are attached. The total head H 
is: 


H= He + => 2 + Hs — TPA: 
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0.0002524G( Hp + Hs +O=" + A)(: 


Returning now to Patina fs), (2 
and (3) and comparing them with equ 
tions (9), (11) and (13), it will be foun: 
that equations (1) and (11) are identica): 
(2) and (9) would be the same if teri) 
Hgwas omitted in equation (2). Hen 
equation (2) is wrong as it stands, and 
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Here Hp, Hs, Vpn and Vs _ represent 

the same quantities as in the previous 

equations. (13) can be con- 

sidered as the general equation for the 

correct total head for any pump, while 

(9) and (11) are correct for special 
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cases. For the general equation of horse- 
power output we have: 


H.P. Outpat = 


S35 <8 (Ho + Ha + SS 4a) 


33,000 


does not give correct results except for 
submerged pumps, when term Hg dis- 
appears. But equations (3) and (13) 
are the same. The object of this article 
is to show that, when correctly applied, 
equations (1) and (3) are correct, also 
equation (2) when used for submerged 
pumps, but as ordinarily used, equations 
(1) and (2) are wrong and (3) is cor- 
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rect. This can be stated in another way 
by saying that equation (3) is the cor- 
rect general equation for finding the total 
head against which a pump works, while 
(1) and (2) can only be used for special 
cases, 
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Test Data 


The accompanying table gives the data 
of a test on a 2%-inch centrifugal pump. 
The diameter of the suction pipe is 3 
inches and that of the discharge, 24 
inches. The distance A between gages 
is 1.25 feet. The total head, theoretical 
or horsepower output, and per cent. eff- 
ciency were computed by each of the for- 
mulas (1), (2) and (3), and since for- 
mula (3) is correct, (1) and (2) were 
compared with it to find the per cent. 
error involved when they were used. 

Fig. 6 is a graphical representation of 
the results given in the table. The num- 
bers marked on the curves correspond to 
their formula number. For the total head 
against which the pump was working, it 
will be noted that when pumping no water 
all three formulas give the same result, 
but that as the quantity of water pumped 
was increased, the total heads differed. 
Formula (1) gives the lowest results, for- 
mula (2) the highest and formula (3) 
in this case is about half way between. 
Since the total heads differ, the theo- 
retical horsepower and efficiency differ 
also. Curve A represents the per cent. 
error in the total head involved when 
using formula (2). Curve B represents 
the per cent. error in the total head when 
formula (1) is used. The error is not a 
constant quantity, but is a variable that 
increases more rapidly as the quantity 
of water pumped is increased. 

In Fig. 7 curve A shows how the per 
cent. error in the total head varies for 
different heads, when the velocity head in 
the discharge pipe is constant. In this 
case it is 2 feet when using formula (1) 
for a submerged pump, or when using 
formula (2) for a pump of the suction 
type whose suction and discharge pipes 
are of the same diameter, or again when 
either formula (1) or (2) is used and 
the velocity head unaccounted for is 2 
feet. From the form of the curve it is 
seen that the per cent. error increases 
slowly at first, as the total head is de- 
creased, until about a 25-foot head is 
reached, when it begins to rapidly increase. 
Hence it is important that the correct 
total head should be found for low lifts, 
or the error will be great. Curves B and 
C were plotted to show how the per cent. 
error involved by using formula (1) 
varies for different ratios in the diameters 
of the suction and discharge pipes. The 
ordinates of the curves are the ratio of 
the diameter of the discharge to the diam- 
eter of the suction at the sections where 
the gages are placed. The abscissas give 
the per cent. error. The curves represent 
a given case where the total head is 10 
feet, the velocity head in the discharge pipe 
is 2'4 feet, and the ratio of the diameters 
of the suction and discharge pipes is 
supposed to vary. From the curves it is 
Seen that when the diameters are equal, 
the per cent. error is zero, and the error 
increases either way, being larger, the 
greater the difference in the diameters. 
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Other curves could be plotted showing 
the per cent. error involved by using either 
formula (1) or (2) without first con- 
sidering whether they apply to the case 
at hand or not, but those that have been 
plotted are sufficient proof that formulas 
(1) and (2), as ordinarily used, are 
wrong, and do not give the true total 
head that should be credited to the pump. 

To sum up the foregoing, the true total 
head that should be credited to any 
centrifugal pump can be computed by 
using the general equation for total head, 
formula (3) or (13). Also, formula (1) 
gives the total head for a special case, 
that is, when the diameters of the dis- 
charge and suction pipes at points where 
the gages are attached are equal. For- 
mula (2) is incorrect and should be of 
the form of (9) for submerged pumps. 

To facilitate the finding of the velocity 
head in the different sizes of pipe for 
different capacities, the writer has devised 
two charts, shown in Figs. 8 and 9. Any- 
one having a great number of tests to 
compute will find these charts of great 
help. Fig. 8 is for pipes from 34 inch to 
8 inches in diameter, while Fig. 9 gives 
the velocity head in pipes ranging in size 
from Io to 30 inches. Besides giving the 
velocity head, these charts can be used 
to find the velocity in feet per second, or 
the capacity in gallons per minute for a 
given velocity head and size of pipe. The 
charts are simple, and their method of 
use is made clear by the dash, dot and 
arrow lines. 

For example, find the velocity head in 
a 14-inch pipe for 60 gallons per minute. 
Project up from 60 on the lower gallon 
scale in Fig. 8 to the 14-inch pipe line, 
then across to curve A, and from there 
up to the velocity-head scale at the top, 
where the velocity head is found to be 
3.8 feet. 





With the Breakdown Gang 





By A. E. Drxon 


They did not call us the “breakdown 
gang” on the pay roll, but in the mill 
they did and whistled five with the de- 
partment number when we were wanted; 
then it was get there on the jump, and 
we had to get her going again as quickly 
as Fate would let us. The result was 
that we did some queer stunts once in 
a while in the way of repairing machines, 
for the boss was sort of a genius at this 
work and did not stick at anything. One 
morning we were called to No. 2, the 36- 
inch blooming mill, to find that the roller 
had tried to. put a cold billet through by 
main force, with the result that one of 
the top guides on the 55x60-inch engine 
had gone to smash and the connecting 
rod was buckled. 

We had a spare rod in stock, but the 
top guide looked like a sticker; but the 


“S71 


boss got a few measurements and per- 
suaded Billy on No. 1 mill to roll him a 
10xI2-inch bloom; he got this sheared an 
inch or two longer than the old guide, 
which did not matter as there was clear- 
ance at both ends. By the time this was 
Gone the boss was back with an order 
for Billy to make the bloom, and the 
bloom was on its way to the river be- 
hind one of the “dinkeys;” here we 
hooked it on to one of the cranes and 
sent it overboard to cool off a bit. 

In the meantime, the machine shop 
had been getting ready and the big planer 
looked like a carpenter shop when we got 
the bloom lined up on two 12x12-inch 
yellow-pine blocks with some steel plate 
on top of them, and the table covered 
with 2-inch plank to protect it from the 
heat. A sheet-iron templet had been made 
for the bolt holes and they were laid off 
on the bloom. In the meantime an- 
other gang had rigged up an electric 
motor on the planer table to drive two 
portable drills, and by the time the planer 
was ready to start two holes were going 
into the bloom at a good rate, while the 
side head on the planer was trying to 
get the high spots off the other side. The 
planing was finished first and was one of 
the finest examples of Pittsburg finish I 
ever saw—deep scratches and high polish. 
Then we got it down under the radials, 
which were fortunately so placed that one 
could work at each end, and finished up 
the holes. 

Next we loaded the bloom and pulled 
her down to the mill with a “dunkey,” 
new studs had been set in 
the lower guide to hold her down, and 
with the help of the crane we soon had 
her in place and bolted fast. The new 
connecting rod had been put in and the 
boss got them to start up the engine easy, 
while a couple of men with swabs were 
stationed at the guide to supply the lack 
of an automatic oiler. 

Well, she off all right and the 
boss said he “guessed she’d last till the 
new guide and crosshead arrived.” 

She did last, but the next Sunday we 
had a job putting in a plate steel liner 
to take up the wear in that crosshead. 
That liner certainly was a peach; they 
just sheared it to size from a plate of the 
right thickness because the planers were 
so busy there was no chance to finish it 
up at all. After we had the new guide 
and crosshead on, we sent the temporary 
rig up to the open hearth to remelt, 
though it deserved a better fate. 
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The State Department has been in- 
formed that the president of Guatemala 
has directed a bronze bust of Robert 
Fulton to be placed in Estrada Cabrara 
park in Guatemala City. The Govern- 
ment of the United States has directed 
the American minister to Guatemala to 
express its appreciation for the honor 
thus accorded to the memory of an 
American citizen. 








872 


POWER AND THE ENGINEER. 





Compressed Air Calculation Short Cuts 


A Chart by Which M. E. P. and Horsepower May Be Determined 
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without Use of Complicated Formulas Involving Fractional Exponents 





BY 





In some of the late issues of the Amer- 
wan Machinist a number of articles 
have been presented giving curves and 
tables to assist in the somewhat compli- 
sated calculations relating to the com- 
pression of air. Genuine “short cuts” for 
such calculations as these are rare, and 
for this reason it is a pleasure to present 
the accompanying diagram, which was cal- 
culated by Ward Raymond, who is as- 
sistant chief engineer at the Phillipsburg, 
N. J., plant of the Ingersoll-Rand Com- 
pany. By the use of this diagram the cal- 
culations of the adiabatic mean effective 
pressure and indicated horsepower de- 
veloped by the compression of air are re- 
duced to their simplest possible terms. 

In this diagram we have the solution 
of the expression 

MEP = 3.46 P, (R929 —1). 
MEP refers to mean effective pressure 
developed in the air cylinders; Pi is the 
absolute initial pressure, which in the 
case of an air compressor is usually at- 
mospheric; R is the ratio of compression, 
or the absolute discharge pressure divided 
by the absolute initial pressure. Owing 
to the fact that this formula contains a 
decimal exponent, namely, the 0.29 power, 
it is rather unwieldy, and many people 
shrink from using it any oftener than 
they can possibly help. Knowing the value 
of & from the conditions of the problem, 
we find directly from the diagram the 
corresponding value of the rest of the ex- 
pression, namely, 3.46 (R029 — 1), and 
nuultiplying this factor by the absolute 
initial pressure, gives the mean effective 
pressure right away. The four following 
examples will serve to show the simplicity 
of the aperation: 

1. Assume single-stage compression 
from the atmosphere to 60 pounds gage 
pressure. R, the ratio of compression, will 
be (60 + 14.7) + 14.7, or 74.7 + 14.7 = 
5.08. Examining the diagram we find that 
the vertical line marked A corresponds 
to the value of R = 5.08. From the curve 
at this point we find that the value of the 
factor for which we are looking is 2.082. 
In the case of the problem the initial pres- 
sure is atmospheric, or 14.7 pounds per 
inch absolute. Multiplying 2.082 
hy 14.7 we have a mean effective pressure 
developed in the air-compressor cylinder 
of 30.6 pounds per square inch, based on 
adiabatic compression. This is the true 
theoretical adiabatic JJ EP exerted 
against the piston and it is not necessary 


square 
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tc deduct the back pressure from this as 
in the case of the usual steam formula. 

In most compressed-air problems the 
mean effective pressure is not wanted so 
often as the indicated horsepower per 100 
cubic feet piston displacement per minute, 
and in all cases this can be found by 
dividing the mean effective pressure by 
2.29. For the case in point, dividing 30.6 
by 2.29, we have 13.4 indicated horse- 
power developed in the air cylinder per 
100 cubic feet of piston displacement per 
minute. Dividing this by too and multi- 
plying by the piston displacement per 
minute of the compressor, we have the 
tetal indicated horsepower in the air cyl- 
inder in question. 

2. If the compression had been single- 
stage from atmosphere to 100 pounds the 
value of R would be 

114.7 = 14.7 = 7.81. 
In looking at the diagram we find that the 
vertical line corresponding to R = 7.81, 
crosses the line of the diagram at the 
point marked B corresponding to a value 
of the factor 2.82. Muttiplying this num- 
ber by the initial pressure 14.7 pounds 
absolute, we have an answer of 41.4 
pounds per square inch 1/7 E P developed 
in the air cylinder. Again, dividing this 
by 2.29 we have 18.1 indicated horse- 
power. developed per 100 cubic feet of 
piston displacement per minute. 

3. For compound compression all we 
have to do is to remember that with theo- 
retical conditions the horsepower of the 
low-pressure and the high-pressure cylin- 
ders should be alike, giving the minimum 
total power developed. In practice air 
compressors are designed so that this is 
approximately true. The curves and all 
the formulas are, of course, based on the 
theoretical aidabatic, and, therefore, we 
are correct in assuming that the horse- 
powers in each of the two stages of com- 
pression are alike. If the horsepowers are 
alike this means that the ratio of com- 
pression in the two stages are also alike, 
and consequently the ratio of compres- 
sion in each cylinder for compound com- 
pression will be the square root of the 
total ratio of compression. 

From atmosphere to 100 pounds pres- 
sure we have already found that the total 
ratio of compression is 7.81. The square 
root of this or the ratio of compres- 
sion in either the low-pressure or the 
high-pressure cylinder is 2.8. Entering 
the diagram we find that the line cor- 
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value of R = 28 


responding to the 
crosses the factor line in the diagram at 
the point marked C and corresponds to 
the value of the factor 1.204. Multiplying 
1.204 by the initial pressure 14.7, we have 


the mean effective pressure in the low- 
pressure cylinder 17.7 pounds per square 
inch. Dividing 17.7 by 2.29, we have the 
power in the low-pressure cylinder 7.73 
indicated horsepower per 100 cubic feet 
of displacement of this low-pressure cyl- 
inder. As this must be half of the total 
compressor horsepower of the compound 
compression, we have 15.46 indicated 
horsepower total for the two stages per 
100 cubic feet of displacement per minute. 
Dividing this by 100 and multiplying by 
the low-pressure cylinder displacement in 
cubic feet per minute we would have the 
indicated horsepower of the compressor 
in question. : 

This process may be carried through 
three, four, five or any number of stages 
of compression. All that needs to be 
remembered is that for multiple-stage 
compression the horsepower in all the 
cylinders is supposed to be alike; there- 
fore finding the horsepower in the low- 
pressure cylinder we can multiply this by 
the number of stages or cylinders, giving 
us the total horsepower of the compres- 
sor. In order that the horsepowers shall 
be alike, the ratios of compression in the 
various stages must be alike and 
sequently for compound 
must be equal to the square root; for 
three-stage the cube root and for four- 
stage the fourth root of the total ratio 
of compression. _ 

4. Assume three-stage compression to 
1000 pounds pressure. The value of R, the 
ratio of compression, will be 1014.7 divided 
by 14.7 or 69.2 compressions. With equal 


con- 


horsepower in each stage the ratio of 
compression in each stage and _ conse- 


quently in the low-pressure cylinder, will 
be the cube root of 69.2, or 4.11, and in 
the diagram we find that the value of R 
corresponding to 4.11 is marked D. This 
corresponds to the value of the factor of 
1.75. Multiplying 1.75 by 14.7 we have 25.7 
pounds per square inch mean effective 
pressure in the low-pressure cylinder. 
Dividing this by 2.29 we have 11.22 indi- 
cated horsepower per 100 cubic feet per 
minute displacement of the low-pressure 
evlinder. 

This is the horsepower in the first stage, 
also in each of the succeeding stages; 
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consequently multiplying this figure by the 
number of stages, namely, three, we have 
a total horsepower of the compressor of 
33-7 indicated horsepower per 100 cubic 
feet piston displacement of the low-pres- 
sure cylinder of the compressor per min- 
ute. This divided by too and multiplied 
by the piston displasement of the low- 
pressure cylinder per minute will give the 
total horsepower of the compressor. 

A little practice with the use of this 
diagram will show its value for all kinds 
of special horsepower and mean effective 
pressure problems. It can be used for 
compression from initial pressures other 


than atmospheric, by the same process, . 


simply finding the ratio of compression 
by dividing the absolute discharge pres- 
sure by the absolute initial pressure, 
whatever that may be. It must always be 
remembered that the mean effective pres- 
sure is obtained for any one cylinder by 
multiplying the factor obtained from the 
curve by the absolute initial pressure of 
that particular cylinder. The indicated 
horsepower per 100 cubic feet obtained 
from this is always for the actual piston 
displacement of the cylinder in question, 
no matter what the pressure of air may 
be. 

The curves may also be used for work- 
ing backward, that is to find various pres- 
sures, compression between which will 
give a certain desired horsepower. In 
fact the flexibility of the diagram grows 
with continued use. The results obtained 
are closer than a slide rule will read and 
more than this would be hairsplitting. 





What Caused the Flywheel Ex- 


plosion at Scranton? 


By CuHarites J. MAson 


Further particulars in regard to the 
flywheel explosion at the Washington 
avenue power plani of the Scranton Elec- 
tric Light Company show that the 
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wrecked engine had been “trailing” some 
little time before the accident, and in 
order to relieve it of some of its load, a 
turbine unit used for the same purpose 
was cut in. Just as soon as the turbine 
unit took its load, the engine began to 
race, and before it could be stopped the 
wheel let go. It is the opinion of the 
men in the station that something about 
the governor or valve gear failed to act 
in response to the excessive speed. 

A peculiar circumstance in connection 
with the accident is that the cylinder end 
of the engine bedplate lifted clear off 
from the foundation, pulling the holding- 
down bolts apart, and also the bolts of 
the exhaust-pipe joint under the cylinder. 
The holding-down bolts were at least I 
inch in diameter and there were four of 
them. The joint bolts were 34 inch and 
four or five in number. The cast-iron 
flange on the cylinder-exhaust outlet was 
not broken at all, as might perhaps be 
expected, the bolts giving way in tension 
instead. The engine dropped back on 
its foundation again as though it had not 
moved from there at all. Something must 
have occurred other than the wheel going 
to pieces to have caused the engine to 
rise in this manner. 





The Massachusetts Rules for 


Boiler Inspection Indorsed 


The following indorsement is one at 
which those responsible for the Massa- 
chusetts Boiler Rules may well be grati- 
fied : 

Hon. Philip Breitmeyer, 

Detroit: 

Dear Sir—I understand that an or- 
dinance has been introduced in your 
city embodying the Massachusetts 
rules for boiler construction and in- 
spection. 

These rules have been very careful- 
ly considered by this association, and 
at our recent convention at Detroit a 


Mayor of 


November 23, 1900. 


resolution was unanimously passed 
recommending them for general adop- 
tion. I was further requested to an- 
nounce to you that this association 
had taken this action, and respectfully 
to suggest to you that you recom- 
mend the adoption of these rules to 
your city council. 

These rules have now had the ad- 
vantage of two years’ practical test 
in the State of Massachusetts, and 
while at first there were necessarily 
certain disagreements in minor points, 
they are now recognized as the best 
rules which could possibly be devised 
for insuring safety in the construc- 
tion and management of boilers. 

The commission which drew these 
rules in the first place, and which has 
the duty and authority to suggest 
changes and modifications in them to 
the legislature, is composed of one 
representative from the boiler-making 
industry, one from steam users, one 
from the practical engineers who have 
charge of boiler plants, and one rep- 
resentative from the State inspection 
department. This has insured a care- 
ful discussion of the regulations from 
all sides, resulting in excellent, prac- 
tical and fair decisions. In conse- 
quence the rules have very high 
standing among engineers. 

I will only note that in a recent 
specification of the War Department, 
United States Government, asking for 
tenders on boilers, it is specified that 
the Massachusetts rules shall govern 
the construction of these boilers. 

I take this opportunity to thank you 
for the very kind hospitalities you ex- 
tended to our association, on behalf 
of the city of Detroit, and beg to re- 
main, 

Very truly yours, 
E. D. MEIER, 
President, Amer. Boiler Mfrs. Ass'n. 

Referred to Committee on Ordi- 

nances. 











FIG. 2. SHEET CRACKED BETWEEN RIVETS ON INSIDE 
OF REINFORCING STRIP 


FIG. 3. A SAMPLE OF THE ROUGH CALKING 
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Faulty Design Cause of Milwaukee Disaster 


The Six Drums of Three of the Four Boilers Which Exploded All Failed 
along the Seam, Where the Reinforcing Strip Was Riveted to the Shell 
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In the first account of the explosion 
at Pabst brewery, Milwaukee, the ques- 
tion was raised as to whether low water 
was responsible, and that if this was the 
case, some of the parts should show signs 
of overheating. Since then the wreckage 
has been cleared away, and all the boilers 
have been accessible for examination. It 
was found that boilers Nos. 1, 2 and 3, 
numbering from Tenth street, had ex- 
ploded, making six drums in all, but that 
the drums of No. 4 did not let go. The 
three additional drums which could not 
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ers and the conditions under which they 
failed, leads to the inevitable conclusion 
that faulty design was directly respon- 
sible. The reinforcing strips along which 
the failures in every case occurred, were 
of %-inch steel, riveted on to the outside 
of the %-inch sheets, and were always 
exposed to the action of the hot gases, 
while the sheets themselves, in direct 
contact with the water, naturally operated 
at a much lower temperature. This con- 
dition would set up stresses in the rein- 
forcing seams from unequal expansion 


MONNET T 


the case bears out the belief that some 
such action as this took place. The re- 
inforcing seams were continually giving 
trouble by leaking, and the fact that leak- 
ing occurred is evidence that the metal 
must have been in distress at this point 
and that there was some movement tend- 
ing to loosen the rivets and crack the 
sheets. 

In the effort to stop this leaking, rivets 
along these seams had in some cases been 
removed and new ones put in, and an ex- 
cessive amount of calking had been done 











FIG. I. TWO OF THE EXPLODED DRUMS SHOWING SIMILARITY AT POINT OF FAILURE 


be examined on the occasion of the first 
report are found to have failed in the 
same manner as the others, i.e., along the 
seam where the reinforcing strip was 
riveted to the shell. Careful inspection 
of the metal in these drums has failed 
show any signs of overheating, thus 
eliminating the low-water theory. Also 
nothing in the condition of the piping 
and fittings has been found to confirm 
the theory that an exploding steam pipe 
Started the trouble. 

study of the construction of the boil- 


to 


and contraction, just at the point least 
able to stand it, having, according to 
latest measurements and calculations, a 
strength of only 67.38 per cent. of the 
whole sheet. 

A breathing action might have 
easily taken place, caused from the heavy 
and comparatively nonelastic patch hold- 
ing the plate rigid and preventing it from 
assuming the true spherical shape on 
varying steam pressure, thus resulting in 
additional stress where the two pieces 
were fastened together. The history of 


also 


around some of the strips; in fact enough 





in -certain places to indent the boiler 
drums. 
The stockholders of the Bethlehem 


Steel Corporation have approved an is- 
sue of $7,500,000 five-year 6 per cent. 
sinking-fund gold notes of the Bethlehem 
Steel Company. The proceeds will be 
used to retire $2,500,000 6 per cent. notes 
and for additions and improvements to 
the plant. 
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25,000 Damage from Flywheel Explosion 


November 23, 1909. 


Spring in Governor Mechanism Broke and Allowed Engine to Run Away 
Machinery and Building Badly Damaged 


and Burst the Flywheel. 





On October 14 a flywheel explosion re- 
sulting in more than the usual amount of 
damage occurred at the plant of the 
Kingston Electric Light Company, Kings- 
ton, N. Y. The flywheel belonged to 


FIG. I, 








FIG. 2. 


the large generating set of the station, and 
was 20 feet in diameter. A broken spring 
in the governor mechanism of the engine 
was the direct cause of the accident, al- 
lowing the engine to run away and burst 


the flywheel by centrifugal force. Pieces 
of the wheel flew in all directions, some 
going through the side of the building 
and others through the roof, carrying 
away a big steam pipe and wrecking 





REMAINS OF THE ENGINE AND GENERAL DAMAGE 





FLYWHEEL HUB AND DEMOLISHED SWITCHBOARD IN BACKGROUND 


everything in their path. A large piece 
weighing over 300 pounds went through 
the roof and landed several hundred feet 
away at a point near the central station 
of the fire department. The _ engine, 


dynamo, switchboard, condenser and 
other machinery were wrecked, not to 
mention the damage to the building, the 
total loss reaching very close to $25,000. 
The photographs show clearly the extent 


FIG. 3. SOME EXTERIOR DAMAGE 


of the damage, and it would ap- 
pear that practically the entire plant was 
demolished. 





A battery of two boilers had an oil- 
burning equipment installed, and as fresh 
water was scarce, the oil was to be 
sprayed with compressed air. To warm 


up the air before spraying, it was led 


through a series of coils, located in the 
throat of the smokestack, on its way from 
the compressor. On the trial test, while 
everything seemed to work all right, 
steam could not be held up to pressure. 
As the plant furnished sufficient steam 
while burning coal, it was evident the 
cause was due to the new arrangement. 
The trouble was finally found to be due 
to the coils in the stack cutting off to 
much of the outlet area. Taking them 
out and piping the air directly to the 
burners removed the cause of shortage, 
and it was then easy to generate enough 
steam. 
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Practical Letters from Practical Men 


Don’t Bother About the Style, but Write Just What You Think, 
Know or Want to Know About Your Work, and Help Each Other 





WE PAY FOR USEFUL 


Removing a Key and Drilling a 
Slice Bar 





That some engineers have queer ideas 
of the duties of various apparatus is 
quite plainly demonstrated in the fol- 
lowing: The writer was called from a 
machine shop to make some repairs to a 
cross shaft on an elevator pump. The 
order read: “Send machinist to remove 
key from cross shaft on pump No. 2. 
Shaft is cutting in cross-stand bearing on 
the left side.” I was soon on the job 
and found an unusual state of affairs. 

In the accompanying sketch A is a 
cross-sectional view of the rocker arm, 


-Cap 


3 


ratchet in position. At G is an “old man” 
that we made on the job out of a piece 
of 1%-inch square iron, holding it in 
place with two straps H and H’ to the 
arm R by means of two bolts shown at 
I. Before drilling the holes I chipped 
the bevel surface of the key shown at C’ 
so that it was straight, as shown at D; 
otherwise it would have been impossible 
to get the drill to enter straight in the 
key. I drilled the hole shown by the 
dotted lines at E, for a 14-inch tap about 
one-half the length of the key. I then 
drilled the remainder of the hole with a 
Y%4-inch drill, tapped the larger hole, 
screwed in a common square-headed bolt 
and drew out the key with a small chisel 








[F BS 





— 


~> 


BWW B 





oa 














* 





WNT: 

















-R 


Ss Power, N.Y. 








METHOD OF REMOVING KEY AND SLICE BAR ABOVE 


B is the cross shaft fitting in the rocker 
arm, B’ is the portion of the arm which 
was cutting in the cross-stand bearing, C 
is the key that holds the arm and shaft 
together, A is another view of the rocker 
arm, and at C’ is the place where the 
engineer at some time or another had de- 
liberately sawed off the head of the key, 
leaving no method of removal without 
drilling and tapping the key and then 
pulling it out. 

At the other end of the shaft there is 
a small rocker arm keyed on in a similar 
manner, but it is necessary to have the 
end of key cut off for clearance space 
to allow the tappets to clear the arm. 
Fortunately I brought a ratchet and some 
drills with me, and at F is shown the 


bar and a piece of 1%-inch square iron 
for a bait. I then removed the arm, 
forced the shaft out the other way, 
cleaned out the bearing, dressed off the 
shaft which was not very bad and made 
and fitted a new key. The pump is now 
running all right. 

While I was walking around the plant 
at the dinner hour, I noticed a slice bar, 
and stepping close to it saw that it had 
several small holes drilled in it, much as 
is shown in the sketch at C. The engi- 
neer said that he had read a great deal 
about firing tools blowing up, etc., and 
that he had taken an ounce of prevention 
for his, by drilling the holes. 

Matr KLeEPFER. 

Depew, N. Y. 


the use of so much 
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The Unreversible Motor 





A power plant which furnished the 
power for mining and hoisting coal at a 
large coal mine in Ohio, was taxed to its 
utmost capacity to furnish steam in suffi- 
cient quantities for the different engines 
and steam pumps. One of the causes for 
steam was that a 
great amount was lost through condensa- 
tion, as a number of pumps and small 
engines were quite a distance from the 
battery of boilers. There was a large 
dynamo in the plant, and it was decided 
to install electric power for the purpose 
of running some of the small machinery 
farthest away from the boilers. So a 
number of small motors were purchased, 
and it was the intention of the company 
to use the first one for the purpose of 
running the ventilating fan. 
remodeled and_ the 


The fan was 
room was built 
larger, so as to accommodate the motor, 
and after some little delay the motor ar- 
rived and was put in place. 

The electrician of the plant was a man 
past middle age who had been an engi- 
neer for a great many years and had 
studied electricity a little from certain 
textbooks, but seemed to have been very 
slow in grasping the subject. 

It was the duty of the electrician to 
connect the motor to the line and try the 
fan. This he did in a short time and to 
his great surprise the fan ran in the 
wrong direction, and instead of forcing 
air down into the mine as it should have 
done, it was pulling the air out. Bob was 
puzzled for a time, as he did not know 
how to reverse a motor, but he deter- 
mined not to let anyone know that he 
could not cause it to run in the opposite 
direction. He tried everything he could 
think of, first changing the terminals 
where the motor line connected to the 
main line, but the fan continued to run in 
the contrary direction. He then tried to 
reverse it by shifting the brushes on the 
commutator, but this only made the ma- 
chine act violently. He became disgusted 
with the motor and told the contractor 
that the motor was not the kind that had 
been ordered, as it would only run in one 
direction—changing the line terminals 
ought to reverse the direction of rotation 
of any armature. Bob quit the job for 
the day, and it was not until the third day 
that he went to the city, which was about 
four miles distant, to ask the city light 
plant engineer, how a motor could be 





878 


reversed. He was told to simply change 
the armature terminals and all would be 
well. Bob went back the next day to his 
job, changed the terminals as he had been 
told to do, and of course the motor ran 
in the right direction. 
GEORGE PEFFENBERGER. 
Coalton, Ohio. 





Puzzle on Piston Speed 


Among the machines in my charge 
are two large air compressors. The other 
evening after the load had gone off, and 
time to breathe had arrived, I watched 
the coupling on the piston rod between 
the steam and air cylinders, and I said 
to my oiler: “Joe, which end of the stroke 
does the piston run the fastest or does 
it take the same time for the piston to 
move from the center of the stroke to the 
end and back to the center again, on 
each end?” He smiled, but was too wise 
to commit himself. We watched it for 
a few minutes and he thought one end 
and I the other. The next day I worked 
it out on paper, but would like to have 
the comment of Power readers. 

WEBSTER TALLMADGE. 

Jersey City, N. J. 





Removable Foundation Bolts 


Foundation bolts are usually built 
permanently into the concrete or ma- 
sonry, but this is bad practice especially 
in large and expensive foundations, for 
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shows a method of putting in the bolts, so 
that they can be removed at any time 
without disturbing the foundation at all. 
A cast-iron pipe is built into the founda- 
tion where each bolt goes through, and 
this pipe terminates in a square pocket 
near the bottom of the foundation. At 
the top of this pocket a cast-iron plate 
is built into the concrete. The bolts 
are held in place by large cast-iron 
washers and nuts. 

When putting a bolt in place, the nut 
and washer are laid on a plank and 
pushed into the pocket, so that they come 
directly under the iron pipe. The washer 
should be considerably larger in diam- 
eter than the bolt so that it can be easily 
centered. The nut and washer are pressed 
up hard against the top of the pocket and 
held there, with the plank, while the 
bolt is screwed in from above. A short 
piece of plank is left permanently in the 
pocket to keep the bolt from dropping to 
the bottom of the pocket while placing 
the bed of the machine on the foundation. 

This method of building a foundation 
is only applicable where it is possible 
to dig the dirt away from the bottom of 
the foundation and thus obtain sufficient 
room for the work. 

Howarp M. NIcHOLS. 

Kenyon, R. I. 





Some Transformer Troubles 


In a substation in connection with the 
writer’s plant there are three 150-kilowatt 
water-cooled transformers which step the 
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REMOVABLE FOUNDATION BOLTS 


if the thread on a bolt happens to get 
stripped or the bolt is injured in any 
other way, it is an expensive and tedious 
job to tear out the foundation around 
the bolt sufficiently to allow of putting 
in a new one. The accompanying sketch 


voltage down from 10,000 volts to 3300 
volts. The cooling coils of these trans- 
formers are supplied with water from a 
tank about 300 feet away, and this tank 
is in turn supplied with water by a 
triplex pump drawing water through an 
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underground pipe about %4 of a mile 
away, where a small, sluggishly moving 
creek is located. 

The transformers have been installed 
about 3% years, and during the past 
year much trouble has been experienced 
on account of the cooling coils clogging 








STOPPING OIL LEAKAGE FROM TRANSFORMER 


up with a hard, brown deposit which 
made it very difficult to force water 
through them. 

Matters kept getting worse until finally 
one day the flow stopped altogether in one 
of the transformers, which became very 
hot, the oil reaching a temperature of 
170 degrees Fahrenheit. This transformer 
was cut out and the two remaining ones 
run open delta, part of the load being 
removed. The cooling coil was taken out 
and various methods were tried to clean 
the pipe. Diluted acid, steam and water 
under high pressure accompanied by ham- 
mering were all tried, but with no suc- 
cess, for hardly a drop of water could be 
forced through. A “troubleman” of the 
manufacturers of the transformers hap- 
pened along, but he could suggest only 
what had been tried, and a _ jobbing 
plumber said that it was impossible to 
clear the pipe without straightening it 
out. 

Finally as a last resort the coil, which 
was composed of 20 turns of %-inch pipe, 
each turn oval-shaped about 18x4o inches, 
was laid on the ground and a wood fire 
built inside of it. This was started and 
put out about six times in two days, and 
during that time violent explosions oc- 
curred at intervals, and at each explosion 
quantities of mud, steam and water were 
blown from either end. At the end of 
the two days a full stream of water ran 
through the pipe. The coil was then 
plugged at one end and water under high 
pressure was applied to test for leaks in 
the pipe, but none developed. 

In the meantime the other two trans- 
former coils were rapidly filling up, so 
the first transformer was made ready 
for service, and the remaining two were 
disconnected one at a time, and their cool- 
ing coils treated in the same manner. The 
three transformers are now: in operation 
and a full stream of water is running 
through each cooling coil. 

There was another minor trouble with 
these same transformers that had both- 
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ered since their installation. This was 
remedied at the same time the trans- 
formers were freed from the water-cool- 
ing trouble. It was as follows: 

The drawing shows how the secondary, 
or 33,000-volt, leads were brought out. At 
point A there was a continual dripping 
of oil caused by the transformer oil being 
drawn over by capillary attraction in the 
braided covering of the outgoing leads. 
The trouble was entirely stopped by cut- 
ting away all the insulation for about % 
inch at point X, 

C. T. Maynarp. 

Proctor, Vt. 





Does a Suction Head Help a 


Condenser? 





If a jet condenser has its injection 
water come to it under a head of Io feet, 
as in Fig. 1, will it cost less to run it 




















FIG. I. CONDENSER WITH SUCTION HEAD 


than as though it had to lift its water 
10 feet as in Fig. 2? 

If there is any difference, how much 
will it be and why? If there is no differ- 
ence, what becomes of the surplus energy 
of the first case? 

Joun H. THompson. 

Fitchburg, Mass. 
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A Stopped-up Blowoff 





Some years ago the writer had an in- 
teresting experience in the plant of a 
coal mine, with a stopped-up blowoff. 
The power house was located on the 
banks of a stream of running water and 
being newly built and in an isolated sec- 
tion, we had many educating experiences. 
The boiler-feed water was pumped di- 
rectly from the creek, and in fair weather 
we had little trouble with mud. After 
hard rain storms, however, there was a 
great deal of trouble from this cause. At 
such times it was necessary to blow the 
boilers down as often as twice an hour 
to prevent the blowoffs from becoming 
stopped up. 

On the occasion referred to one of 
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manhole plate and entered the hose, for 
its entire length, having care to run it in 
straight so as to make sure that it was 
entirely filled with water. When the last 
end was under water we plugged it up 
securely and pulled it out, carrying it 
quickly down the side of the boiler to 
a point below the bottom of the shell, and 
then the work of emptying began. By this 
means all, or nearly all, the water was 
siphoned out of the boiler, and a man sent 
in who soon had the blowoff unstopped. 
E. T. Binns. 
Philadelphia, Penn. 





Peculiar Accident to Engine 





It had been necessary to remove the 
pin from the low-pressure crosshead of 





[| 





FIG. I, 


them did get clogged with mud which it 
was impossible to loosen by any of the 
methods we could think of. One day was 
the longest we thought it safe to operate 
the boiler with so much mud in it, for 
fear of bagging. Accordingly it was de- 
cided to cool the boiler down, empty it 
and dig out the obstruction. The cooling 









FIG. 2, CONDENSER WITH SUCTION LIFT 


down was easily done but the emptying 
process was another matter. If 100 pounds 
of steam would’ not remove the obstruc- 
tion, the mere weight of the water would 
not avail to do so. One has few things 
to work with in a place of that kind, but 
finding a piece of t-inch rubber hose 
about 25 feet long, we removed the top 
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BENT CONNECTING ROD 


a 24 and 48 by 48-inch cross-compound 
horizontal Corliss engine. The pin had 
been replaced and the job practically 
completed, except for removing a I0xIo- 
inch block of wood about a foot long, 
which lay on the lower guide to support 
the end of the rod while the pin was re- 
moved. The engineer desired to start 
the engine to try it ovt as soon as done, 
and as he happened to be near the stop 
valve in the exhaust-pipe line, he thought 
that he would save an extra trip to the 
valve by opening it before removing the 
block, intending to remove the block and 
look the engine over before starting it. 

The exhaust pipe was connected to a 
central condensing system, and it hap- 
pened that the low-pressure side of the 
engine was near the beginning of the out 
stroke with the admission valve open. As 
the engine had been standing idle for 
several hours with the stop valve closed, 
the receiver and connecting pipe were 
filled with air, and the opening of the 
stop valve withdrew the air from one 
side of the low-pressure piston, causing 
the engine to start. The crank passed 
over the top quarter and the connecting 
rod came down upon the block of wood 
which was still lying on the bottom guide. 
The engine moved very slowly, but the 
inertia of the moving flywheel and arma- 
ture carried it onward with sufficient 
force to bend the connecting rod. several 
inches out of line. 

The rod, which was 12 feet long, was 
taken out and laid over a large fire and 
heated to a fair red heat where it was 
bent. It was straightened by means of 
sledges, a fine wire being stretched par- 
allel to the axis of the rod as shown in 
the sketch to serve as a_ guide in 
straightening. It was then laid on its 
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use 0. levels on the planed surfaces. 
H. R. Mason. 
Cape Girardeau, Mo. 





Cost of Boiler Cine 


The water we use for boiler feed is 
taken from a small pond about 30 yards 
from the plant, and while it may not have 
been so bad for boiler-feed water, it was 
bad enough to give us a great deal of 
trouble and an endless routine of work 
in keeping scale removed and keeping 
the boilers reasonably clean. We have 
two Erie City water-tube boilers rated 
at 250 horsepower each, and during the 
winter when our boilers were taxed to 
their utmost capacity it became next 
to impossible to spare one long enough to 
be thoroughly cleaned. Our cleaning of 
course had to be done on Sunday, and as 
we could not spare one until midnight 
Saturday night and had to have it ready 
again by five o’clock Sunday night, it did 
not give the boiler time enough thorough- 
ly to cool down, but we had to do the 
best we could. Our boilers scaled so 
badly that they had to be bored out with 
turbine tube cleaners every four or five 
weeks, and given a washing out between 
times. 

We had tried several different com- 
pounds, and while some had genuine merit 
and would at least help us with our 
troubles, their cost was prohibitive. The 
expenditures of the company in construc- 
tion work in the last few years having 
been so heavy that the installation of a 
complete water-softening plant would 
hardly have met with their approval, we 
concluded to construct one ourselves. 
Right here I want to say that I should 
not advise anyone to attempt to construct 
one. There are several well known makes, 
some of them advertised in Power, the 
construction and operation of which are 
highly commendable, and which in the 
long run are cheaper to install. 

We had on hand a cypress tank in good 
condition, holding about 14,000 gallons, 
so we erected an oak stand 12 feet high 
and mounted the tank upon it. The next 
thing was to design and proportion an 
apparatus to mix and deliver the chemical 
solution according to the amount of water 
used. This I did by building an overshot 
wheel 4% feet in diameter, having 25 
buckets. The wheel was an old plow 
wheel, found in a junk yard. A band of 
heavy galvanized iron, 6 inches wide, was 
riveted to the rim, with sides riveted on 
3 inches high, then the buckets were 
spaced and riveted on. Across the tank 
I placed two 2x1o-inch sills on edge, and 
framed them with short pieces and bolts 
II inches apart. Suitable bearings for 


the wheel shaft were placed in the center 
and the wheel placed in position. A fun- 
nel shape for the wheel to run in was 


side and lined in the other plane by the 
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placed in the frame, clearing the wheel 
all around, and on the bottom an 11-inch 
pipe was placed, extending down to with- 
in 1 foot of the bottom of the tank. A 
forebay was placed over the wheel with 
an apron to guide the water in the buck- 
ets. Next, a galvanized tank was made, 
holding 75 gallons, and was placed on the 
frame for a lime-saturator tank, the pad- 
dles inside being operated by bevel cogs 
and sprocket wheels and chain from the 
vater wheel. A pipe was run from the 
forebay to the lime saturator and another 
from the tank to the funnel under the 
wheel. The lime is placed in the tank 
in a wire basket and is slacked gradually. 
A proper amount of soda ash is also 
placed in the lime tank at proper inter- 
vals. The lime, meeting and mixing with 
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WATER CLEANSING TANK 


the raw water under the wheel, passes 
down the downtake pipe to the bottom of 
the tank, then rises up slowly and near 
the top passes through an excelsior filter 
and rises 1 foot above the filter. Six 
inches under the surface of the water is 
the top of the supply pipe, where the 
water is conveyed to an open heater. The 
water to the softener is fed by a duplex 
pump controlled by a Fisher pump gov- 
ernor, maintaining a constant pressure in 
the supply pipe, and the water level in 
the softener is maintained by a float and 
balanced valve. At the bottom of the 
tank are placed a 4-inch pipe and valve, 
through which the sludge is drawn out 
once a day. 

This apparatus. has been in operation 
fourteen weeks and during the first six 
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weeks we opened the boilers at regular 
intervals and removed all the old scak 
that came off, and now our boilers ar¢ 
perfectly clean all the time. It has reduce: 
our coal consumption, as accurately as 
we can measure it, nearly $70 per month 
There is no more boiler cleaning, wit! 
its attendant expense, and we are nov 
able to give continuous light service o1 
Sunday, which we were unable to do kk 
fore. Our open heater previously had t: 
be opened and cleaned every week, and 
now it has run for thirteen weeks with 
no more signs of scale formation. 

Our water, by analysis, contained 20.49 
grains per United States gallon, consist 
ing mostly of carbonate of lime and sul 
phate of lime. It goes into the softener 
at times dark and mucky, and after hay 
ing been treated and settled is clear and 
soft. We blow our boilers about one- 
half gage twice in twenty-four hours. 
When opened the last time all the old 
scale had come loose from the tubes and 
the whole interior looked like it had been 
given a coat of whitewash, but the white 
coating, being only a thin powder, easily 
rubbed off. 

This apparatus has certainly demon- 
strated the absolute necessity of a water 
softener in connection with steam plants, 
and the only reason why all plant owners 
do not have one installed is because they 
don’t know their value. It is not a ques- 
tion as to whether one can be afforded, 
but as to whether they can afford to run 
without one. Of course, in designing this 
apparatus an investigation had to be made 
to avoid infringement on any design 
covered with patents, and in that connec- 
tion I have studied the various types in 
use, and in reading the catalogs as to 
what the apparatus will do, it is plain 
there is not one claim made that they can 
not fully and easily prove. It would be 
well for plant owners in general to take 
up the question of water softening at 
once with the various builders of these 
plants, as there is not an investment they 
can make that will pay as big returns. 

W. E. Turner. 
Wilmington, O. 





Simple Rule for Torque of Motor 


Multiply the clectromotive force in volts 
by the current in amperes and this pro- 
duct by 7; divide the product by the 
revolutions made in a minute and the 
quotient will be the force exerted at a 
radius of 1 foot from the center of the 
shaft. 

For instance, suppose the voltage is 
220, amperes 9o and revolutions 700 per 
minute; then 

220 X 90 X 7 = 138,600 
and 
138,600 — 700 = 198 
pounds, the turning moment at a distance 
of one foot from the center of the shaft. 
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Water Level Gage for Elevated 
Tank 


Mr. Parmley’s description of a water- 
level gage for an elevated tank, in Power 
for September 28, suggests a description 
of a solution of a similar problem in a 
power plant in Chicago. The tank is 110 
feet high to the top, and it is desirable to 
know at all times the exact water level, 
and that it should never go below 30 
inches from the top. 

The sketch shows how the gage is con- 
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WATER LEVEL GAGE FOR ELEVATED TANK 


Power, N.Y. 


structed. 
mercury. 


A is an iron vessel filled with 
B is a piece of 44-inch iron pipe 
of a length sufficient to obtain a column 
of mercury high enough to counterbalance 
a column of water somewhat lower than 
the water will be allowed to reach. C 
is a stuffing box used to connect a glass 
tube D to the iron pipe B. 

This glass tube D is bent to within about 
20 degrees of a horizontal line for the 
Purpose of increasing the movement of 
the end of the column of mercury over 
What it would be if it was placed verti- 
cally. Connection to the gage is made at 
F to any water pipe that may be connected 
to the elevated tank. The hight of the 
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water in the tank can be told by observing 
the position of the end of the mercury 
column relative to the scale E. 


Chicago, IIl. ALMON EnriIE. 





I was much interested in J. C. Par- 
mely’s device for indicating water level 
in a tank, as described in a recent num- 
ber of Power AND THE ENGINEER, as I 
had to rig up a similar scheme several 
years ago. My device, however, was 
somewhat simpler and easier to install. 
It consists of a wooden float inside the 
tank, with staples in each end, through 
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ARRANGEMENT TO INDICATE WATER 
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which suitable guide wires pass, prevent- 
ing the float from moving in any direc- 
tion except up and down. A string from 
this float passes up to and over a pulley, 
and is fastened to a piece of sheet iron, 
say 6x8 inches, the 8-inch dimension of 
the plate being horizontal. The 6-inch 
edges of the plate are bent round 
form “eyes” or tubes through which two 
more guide wires pass. One of these 
guide wires, say the left-hand one, should 


to 


be of copper and connected to one side 
of the lighting mains. The other can 
be of iron or any scrap wire. 
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About 1% or 2 inches to the left of 
the right-hand guide wire and about % 
inch toward the tank from the plate, are 
located three rods, one above the other 
in a straight line, the ends being about 
144 inches apart and bent in a bit toward 
the tank. These. rods can be fastened 
to ‘the tank by soldering smaller pieces of 
lighter wire to their backs, bending the 
other ends of these smaller wires at 
tight angles and stapling them to the 
wood of the tank; in doing this the iron 
bands must be avoided, or short-circuits 
and other troubles are sure to develop. 

On the back of the plate is riveted a 
strip of spring brass, the unriveted end 
being sprung out about % inch from the 
plate. This spring—I used a spring from 
a dynamo brush holder—presses against 
one of the three rods, according to the 
hight of the plate, and completes the elec- 
trical circuit. 

For a tank 12 feet high, I made-the 
top and bottom rods 1 foot long each, and 
the middle rod 10 feet long. (Of course 
any number and length of rods could be 
used.) The uppermost rod should be 
connected through a red lamp, the lower 
one through a green lamp and _ the 
middle one through a white lamp to the 
other side of the lighting mains, all lamps 
being in the engine or pump room. 

With a heavy enough plate to over- 
come “sticking” as the plate comes down, 
and a big enough float to overcome the 
friction of guide wires on the up-trip, 
no trouble should be experienced in keep- 
ing a satisfactory indication of the water 
level by the lamps. 

A. E. ANDERSON, 

Lujane, Colo. 





Raising Water 





In the August 17 issue J. W. Sherman 
asks for information on raising water. 
I will state for his benefit, if it is any 
benefit, just what I have gone through 
in getting water out of a 6-inch well 185 
feet deep. 

Tor two years we raised the water with 
an air lift and it was very expensive, but 
I could not make the general manager 
think so. After that time the manage- 
ment changed and we had a new man at 
the head of our company. I commenced 
to talk pump to him and he agreed with 
my idea from the start. We installed one 
of the Goulds pumps, and now we are 
lifting 30 gallons of water per minute 
from the first of September to the last 
day of June, 10 months in the year, with 
a 2%-horsepower motor, where it former- 
ly required to raise the same amount of 
water with the air lift a compressor and 
a 1@xt2 duplex engine, equal to two 10x 
I2 engines running about 25 revolutions 
per minute each, making the two engines 
running 50 revolutions per minute. 
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There is a great saving in the coal con- 
sumed, since with the air lift we would 
put in 6 tons of coal on Saturday to run 
the plant until Monday; now with the 
motor-driven pump, we put in 4% tons 
and have enough to run until Monday 
night—a saving of about 1% tons in 36 
hours, besides about 12 hundredweight 
saved every 24 hours during the 6 work- 
ing days. Mr. Sherman can see from this 
statement that experience has taught me 
that an air lift is comparatively expensive. 

W. B. ARCHER. 

Alexandria, Va. 





Finding the Mean Effective Pres- 


sure of Indicator Diagrams 





In the September 21 issue, Lewis C. 
Reynolds describes a way of finding the 
above. His method is very handy when 
there are several diagrams of different 
lengths to be integrated, but when there 
are several diagrams of the same length 
I prefer the method described below, be- 
cause the card itself is not disfigured by 
pencil marks, the work is quicker and it 
tends to be more accurate. 
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FINDING THE MEAN EFFECTIVE PRESSURE 
OF INDICATOR DIAGRAMS 


For each length of diagram obtained 
draw the figure here given on a piece of 
tracing cloth, making the lines as fine as 
possible. The length of the diagram 
(stroke) is measured off horizontally and 
verticals are erected to a hight which 
covers the highest probable pressure 
which will be recorded on a diagram. The 
stroke is divided into eleven parts by the 
erection of these ordinates, nine divisions 
being 10 per cent. of the stroke each, 
and two of them 5 per cent. of the stroke, 
each. 

To use, pin the piece of tracing cloth 
on the back of Mr. Reynolds’ board, hav- 
ing the horizontal lines parallel and 
square with the bottom and sides of the 
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board respectively; two thumb tacks in 
opposite corners will suffice. Slip the dia- 
gram to be measured up under the linen 
with the atmospheric line parallel to the 
base line, and add up the lengths of the 
ordinates 0.05, 0.15, 0.25, etc., in the usual 
way. Divide by to and multiply by the 
scale of the spring and the result is the 
mean effective pressure. The ordinaie 
lengths are best added along the edge of 
a strip of paper, saving the linen from 
divider holes. In the drawing an actual 
gas-engine diagram is shown in dotted 
lines, supposed to be seen as set for 
measurement under the tracing cloth. 
Joun S. LEEsE. 
Manchester, England. 





Testing Water Gage 





As an addition to Mr. Wakeman’s 
article on water columns and connections, 
I submit the following method of testing 
the water gage, which may be of use to 
some brother engineer. It is safer than 
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WATER GAGE CONNECTIONS 


using the try cocks, and is in fact the only 
way of finding the true water level in 
the boiler. 

Referring to the sketch, A and B are 
steam valves, C and E are water valves 
and F and D the drains. As it is always 
water we want to find, proceed by closing 
valves A, B, C and E, and opening drains 
F and D. Close F and open C and E. 
Water blowing from D proves valves F 
and C and the passages to be clear. Now 
close C and open B. If water again blows 
from D, it proves that the column, valve 
B and the glass are clear. Next close E 
and open A, and steam blowing through 
will prove valve A and the passage clear. 
Close D and open C and E. You may 
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now be certain that the water gage is 
im working condition, and the water level 
shown is the correct one. 
J. MitTcHELL. 
Montreal, Can. 





Pound in an Engine 





The most plausible reason for the 
pound in the engine described by Le Roy 
Scott in the October 19 number, seems 
to be too much play between the guides 
and crosshead. When the engine is carry- 
ing the load and running under, the pres- 
sure from the crosshead is always against 
the upper guides, both on the forward 
and return strokes. This is readily seen 
in the accompanying sketches, Figs. 1 and 
2, in which P represents the magnitude 
and direction of the force exerted by the 
piston, Q the resistance due to the load 
and R the resultant of P and Q which 
represents the magnitude and direction of 
the pressure against the upper guide. 

As soon as the. throttle is closed, 
piston will cease to push or pull on 
crosshead, but the momentum of the fly- 
wheel will keep the engine running for 
a little time. While doing so, the effect 
of the inertia of the reciprocating parts 
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the level of water changes with each 
opening of the engine valve, especially 
when only one engine is used and little 
if any steam is drawn off for other pur- 
poses. Suppose then we assume a boiler 
of such size that opening the valve 125 
times a minute is just the right frequency 
to set up the waves inside the boiler. 
Am engine running 125 revolutions per 
minute would admit steam 250 times per 
minute, and would neutralize its own ef- 
fect. Practically no difference should be 
noticeable from no load to full load. 

Now unbalance the cutoff so one end 
does nearly all the work. Instead of 225 
openings we would get 125 good openings 
and 125 openings so small as to be inef- 
fective in breaking up the waves. When 
it is remembered that it is only neces- 
sary to reduce the pressure on one local 
spot of the water surface one pound to 
make it jump upward 2 feet, it would be 
reasonable to expect some moisture in 
the cylinder. 

The writer had an experience similar 
to the one described which may be in- 
teresting, as the remedy applied was de- 
cidedly effective. 

A small plant containing a Scotch boiler 
6 feet in diameter and 6 feet long, ex- 
clusive of the attached combustion cham- 
ber, supplied steam for a 734x12-inch 
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will cause the crosshead to be brought 
alternately against the upper and lower 
guides at the end of each stroke. If the 
play between the guides and the cross- 
head is great, the knock is apt to be very 
violent. 
B. E. CHARLES. 
Auburn, N. Y. 





How Priming was Stopped 





Mr. Wakeman’s article, “An Unex- 
plained Accident,” opens for discussion a 
point which should be worthy of investi- 
gation. At first glance it does not appear 
that -stroke cutoff on one end and %- 
stroke cutoff on the other end should 
cause more priming of the boiler than an 
equalized 54-stroke cutoff. 

If in a tub of water the palm of the 
hand is placed on the surface, gently 
pressing and relieving alternately and in 
regular order, it will cause the water to 
rise at the center and edges alternately 
to a very considerable hight. This can be 
accomplished more quickly at one certain 
frequency of movement than any other. 
If too fast or slow, one wave tends to 
break up the other. 

Inside a boiler directly under the nozzle 


Buckeye engine running at 300 revolu- 
tions per minute. For a year there was 
no trouble from priming. The engine was 
rated at 40 horsepower and the boiler at 
6c horsepower. Later the engine was ex- 
changed for a 12x16-inch Buckeye, the 
change being made simply to get as near- 
ly perfect regulation as possible for ex- 
perimental purposes. Within a few days 
we were surprised by a sound that an 
engineer only cares to listen to once. 
Traveling at 240 revolutions per minute, 
with the governor holding the valves wide 
open, and the cylinder relief valves crack- 
ing like a rapid-fire gun, we were assured 
that the irrigation operations had started. 

The boiler nozzle was 3 inches in diam- 
eter, as was the first steam line to the 
engine. We changed to 4% inches for 
the new engine. The dry pipe consisted 
of a 2%4x3-inch tee, screwed “bullheaded” 
into the nozzle with a nipple 12 inches 
long in each end. The velocity of steam 
was thus reduced in the steam main, but 
in the nozzle and dry pipe was slightly 
higher owing to the’ reduced speed and 
increased cylinder area. This led to a 
change in the area of the openings into 
the dry pipe. The tee was replaced by 


a side-outlet cross 3-inch in all fine 
openings. The side was screwed into the 
nozzle, looking up out of the boiler. The 
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openings which then stood fore and aft 
of the boiler were fitted with nipples 18 
inches long and on the end of each 3-inch 
tees were screwed “bullheaded.” The 
two remaining side outlets of the cross 
were left open without any piping. 

This provided six openings for the 
entry of steam to the steam main, thus 
cutting down the velocity and spreading 
over such a large surface as to eliminate 
the tendency of the water to rise. This 
arrangement was tested out later with the 
water level and pressure varying over a 
wide range, and it was found impossible 
to make the boiler prime with any com- 
bination of water level, pressure and load 
that could be arranged. 


H. R. HaAprFrevp. 
Newark, O. 





Oil Data 





We have an 18xt5-inch condensing 
four-valve Atlas engine making 220 revo- 
lutions per minute on a boiler pressure 
of 125 pounds. The load varies from 
18 to 168 indicated horsepower, averag- 
ing about 100 horsepower for sixteen 
hours daily. 

We fill a quart lubricator every morn- 
ing, which is often one-third full, using 
the Standard Oil Company’s Rarus cyl- 
inder oil. We experienced some trouble 
keeping the steam-valve stems lubricated 
until we allowed a slight amount of steam 
to leak through the packing. 

Frep. W. AXE. 

Del Mar, Cal. 





Stress in Cylinder Head Bolts 





In the discussion cylinder-head 
studs, the fact has not been emphasized 
that in almost any material under strain 
a certain amount of deformation takes 
place. In practice when the nut has been 
screwed up until 1000 pounds pressure 
has been reached, the pressure is due 
to a certain tension in the stud. Let us 
consider the forces acting on the cylinder 
head alone. As 1000 pounds pressure has 
been produced between the’ cylinder and 
head by means of the nut, the cylinder is 
pushing against the head with a force of 
1000 pounds. But the nut pushes the op- 
posite way on the head with a force of 
1000 pounds. If it did not the head would 
not stay in place. These two equal and 
opposite forces are the only ones acting 
on the head. Now if steam is admitted 
into the cylinder and it exerts a total 
force of 100 pounds against the head, 
there must be an equal and opposite force 
resisting it, if the head is to remain in 
place. This force is exerted by the nut, 
which means that the tension in the stud 
is more than 1ooo pounds and the pres- 
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sure of the cylinder against the head is 
slightly less than 1000 pounds. But, I 
hear someone saying, this 100 pounds is 


taken off from the pressure between the - 


head and the cylinder, so that the total 
tension in the stud is still 1000 pounds, 
while the pressure between the head and 
the cylinder is only 900 pounds. The 
pressure between them can be decreased 
only by a further elongation of the stud, 
which would require a tension greater 
than 1000 pounds. This tension depends 
on the modulus of elasticity of the steel 
from which the stud is made. If the stud 
could be imagined as having absolutely 
no elasticity, a force of 1000 pounds and 
a pressure of 100 pounds on the head 
would place a total force of 1100 pounds 
on the stud. If we could imagine the stud 
to be made of rubber and placed under 
1000 pounds tension, then a pressure of 
too pounds in the cylinder would pro- 
duce no more than the 1000 pounds ten- 
sion already on the stud, although the 
pressure between the cylinder and head 
would now be 900 pounds. This is be- 
cause the rubber stud could elongate the 
infinitesimal amount necessary to relieve 
the pressure of the head, without ma- 
terially increasing the tension in the stud. 
These are the two limiting cases. In 
actual practice, the tension in the stud 
would be somewhere between 1000 and 
1100 pounds gwith the pressures men- 
tioned, and in ordinary cases nearer to 
1100 pounds. The total tension in the 
stud depends on the _ coefficient of 
elasticity of the particular stud in question. 
O. W. MIpbDLETON. 
Chicago, II. 





Lubricator Connection 





In the letter on changing a single-con- 
nection lubricator to a double in the 
October 21 number, the writer mentions 
the great mistake lubricator manufac- 
turers make in placing the filling plug at 
the top of the gage glass, with no pro- 
vision made for the escape of air while 
filling. This certainly is a great oversight 
and I can sympathize with the writer 
when he tells of standing beside a hot 
cylinder pouring a few drops of oil into 
the lubricator, then waiting several 
moments before the next few drops can 
be poured in. I can also imagine about 
what his line of thought is at this time, 
but he will partially forgive the lubricator 
manufacturer if he will try the following 
method which works very nicely: 

After the necessary valves have been 
closed, open the drain valve, and instant- 
ly upon removing the filling plug begin 
to pour oil into the lubricator. In this 
way you get the benefit of the siphoning 
action of the water as it runs out, and 
when it is all out the same amount of 
oil has taken its place, no air having been 
allowed to enter. 

L. C. Tucxas. 

Newburyport, Mass. 
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An Easily Made Close-Reading 
Draft Gage 





The draft gages described by Mr. 
Miller in the August 3 number and by 
Mr. Carter in the October 5 number both 
possess the disadvantage of not permit- 
ting a close reading. Draft readings are 
usually given in hundredths of an inch 
and it is evident that the U-type, in which 
the movement of the liquid to indicate 
one inch of draft is only one-half inch, 
cannot be read with any great degree of 
accuracy. 

The gage that I use was made from a 
3/16-inch glass tube 20 inches long. A 
right-angle bend was made 1 inch from 
the end.and a similar bend 8 inches from 
the other end. The long end was then 
bent into the form of a return bend, each 
leg being of equal length as shown in the 
illustration. The tube can be readily bent 


by heating in a gas jet or gasolene torch, 
taking care not to bend it so sharp, as to 
Provide a 


reduce the bore of the tube. 
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tube, which will cause the liquid to pass 


wn 


over through the return bend, filling jt, 


Now carefully pour the liquid into the 
bottle until it rises to the zero mark on 
the scale and the instrument is ready for 
use. This gage will not need a multiplier 
and can be plainly read to one-hundredth 
of an inch. The range of the gage can 
be doubled by doubling the angle of the 
incline, which with the same length of 
scale will make each division read one- 
fiftieth of an inch, or the length of the 
tube can be doubled, thus retaining the 
finer scale gradation. 

The design is not original with me: 
a similar instrument is manufactured 
commercially. 


Lewis C. ReyNo tps. 
Willard, N. Y. 





Regulation of Exciter 





To cut in resistance in the armature 
circuit of the exciter (which is the field 


























Power, N.Y. 
MR. REYNOLDS’ HOMEMADE DRAFT GAGE 
I-ounce wide-mouth bottle fitted with circuit of the generator) will surely cause 


a cork and bore two holes in the cork 
so that two glass tubes will fit tightly in 
them, as shown. With the cork in place 
insert the free arm of the return bend 
until the end just clears the bottom of 
the bottle. In the other hole place a 
short piece of glass tube and attach a 
rubber hose which connects with the 
breeching. A hardwood board 16 inches 
long, 6 inches wide and an inch thick is 
provided for the back and the tube is 
secured in position by two brass straps 
in such a way that when the top of the 
board is level the bend at the short end is 
about % inch higher than the bend at 
the end next to the bottle. Cut an open- 
ing in the board so that the bottle will 
fit back into it and set a small shelf in 
the opening to form a further support for 
the bottle. Lay ottt a scale to inches 
long and subdivide each inch into ten 
parts and secure the scale back of the 
tube so that zero of the scale will be at 
the upper end of the incline. Pour a 
small quantity of water or light oil into 
the bottle and blow through the short 


a greater load on the exciter if it is de- 
sired to keep the generator up to normal. 
We have a Tirrel regulator on the al- 
ternating-current system; the average ex- 
citer voltage is 75 and average amper- 
age 18 to excite the field circuit of one 
generator. We operate with the resist- 
ance in the armature circuit of the ex- 
citer (or the field circuit of the gen- 
erator) all cut out, the regulator taking 
care of the variations. 

Taking Mr. Utley’s rule of “the product 
of volts and amperes equals load in 
watts,” we have 


75 < 16: = 1390 


watts. By cutting in about half of the 
resistance in the armature circuit, the 
voltage goes up to 100 volts, the amper- 
age remaining the same at 18 amperes. 
Applying the rule again, 
too X 18 = 1800 
watts, or 450 watts increase. 
In the case of an alternating-current 
generator and exciter, the generator re- 
quires a certain amperage of current to 
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excite its field circuit; cutting in more 
resistance in this circuit you must have 
more voltage to keep up the amperage. 
CHARLES E. NIGH. 
Morgantown, W. Va. 





Professor Ryan’s Water Power 
Formulas 


In my article on water powers, pub- 
lished in the issue for October 12, two 
errors occurred, either typographical or 
due to hasty typewriting. In the second 
column of page 604 v should represent 
feet per second, not per minute. In the 
first columne of page 605 the final H in 
Francis’ formula should read H3. 

W. T. RYAN. 


Minneapolis, Minn. 





Constructing Iron Smokestack 


W. N. Zurfluh speaks of a new way of 
constructing an iron smokestack. This, 
however, is not a new way, as the plant 
across the road from me has had four 
stacks constructed in this way in the 
last ten years. It has been necessary to 
put up a new one about every 2% years, 
the stacks always giving out at the joints. 

If Mr. Zurfluh will make an investiga- 
tion during a rainstorm, he will find that 
a great deal more water goes down the 
outside of the stack than the inside; also 
when the joints open down, the draft of 
the stack tends to draw air through the 
joint and helps to dry up any moisture 
which accumulate, while if the 
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PUTTIED JOINTS AND BAND FOR EYEBOLTS 


joint is upside down this tendency is 
gteatly reduced. 

In the plant referred to I helped put 
up a new stack a year ago. The old one 
had come down without even a warning 
crack just as we were getting ready to 
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put water in the boiler. This stack had 
only been up a little over two years and 
was constructed on the new principle. 
Upon examination we found nearly every 
joint more or less decayed, in many 
places the iron being thin enough to cut 
with a tinner’s shears while the middle 
of the sections were as good as ever. 

In putting up a new stack for the plant 
at which I am now employed, I got some 
stone putty and filled the joints inside, 
as shown in the drawing. Two of us 
completed the job in half an hour, and 
then I gave the inside a heavy coat of 
good stack paint and let the stack lie 
for a couple of days to dry. I have 
made several examinations of the inside 
of the stack at the base and there is no 
sign of the paint blistering or cracking 
yet, while the putty is as hard as iron. 

I also did away with the guy collars 
around the stack and put eyebolts through 
the plates at the joint, using a plate 3 
inches wide by 8 inches long and % inch 
thick inside the stack to bring the nuts 
up on. The whole thing was then puttied 
over and painted. 

A. A. BLANCHARD. 
Oak Harbor, O. 


I have read with much interest the 
letter by W. N. Zurfluh on “An Iron 
Smokestack Constructed in a New Way,” 
page 712, October 26 number, and wish 
to say that we have had a 70-foot by 36- 
inch iron smokestack in use for about 1% 
years, which is constructed so the laps 
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FIG, I. 


FIG. 2 


are on the inside, as shown in Fig. 2. I 
believe this is an improvement over the 
old method of putting the laps on the 
outside, because I have noticed quite often 
where the laps are on the outside, as 
shown in Fig. 1, the stack will show signs 
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of rusting at the joints about five or six 
months after it has been newly painted, 
thus showing that rain causes more 
trouble here than at any other point of 
the stack. Our smokestack was painted 
about a year ago and so far there is no 
sign of rusting anywhere. 

If a smokestack is constructed as shown 
in Fig. 2 and is painted once a_ year, 
especially at the joints B, I can see no 
reason why it should not give double the 
service of the old style. 

H. JAHNKE. 

Milwaukee, Wis. 





Starting a Throttle Valve 


Recently Power had a story and verse 
on “Where shall the throttle be?” and 1 
suggested that the wheel be over the 
back cylinder head so that it could be 
reached “from both sides of the engine. 
On a recent installation I had the throt- 
tle placed in that position, much to the 
disgust of the erecting engineer, but there 
was another thing that, to him, looked 
a great deal worse. 

A throttle valve closed tight is a dif.- 
ficult thing to open, as when it 
sticks it may require both hands and it 
may require’ also a wrench or a 


start 


lever, 
which is inconvenient. 

The wheel on this valve was small in 
diameter, but had a heavy rim with lots 
of inertia. It was put on the stem with 
a fine left-hand thread and the nut with 
a right-hand thread and screwed up to 
make a thoroughly tight fit for the wheel. 
It was a difficult matter to start the valve 
off its seat by bracing one’s self and using 
both hands. 

I took the wheel off, fitted a key in the 
stem and made the keyway in the wheel 
hub 1/16 inch wider than the key, and 
put on a washer so that the nut would 
not clamp the wheel. With this lost mo- 
tion it becomes a very matter to 
start the valve from its seat no matter 
how tightly closed. It can be done, if 
the throttle can be reached, by at least 
two fingers. A small wheel with heavy 
rim is just suited for this purpose. 


W. E. CRANE. 


easy 


mn. ¥. 


Broadalbin, 





It is stated that the methods of the 
race-track gamblers, who dope horses in 
order to make them win races, have been 
copied by unscrupulous owners of gaso- 
lene racing boats. The gasolene is doped 
with picric acid or some other high ex- 
plosive, and with the increased power 
thus obtained the boats are able to win 
races they would lose if ordinary straight 
gasolene were used. On the race track 
there are stories of plugs which have been 
overdoped and died, and it is said there 
are also gasolene engines which have 
been unable to withstand an overdose of 
picric acid and have gone heavenward. 
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POWER AND THE ENGINEER. 
The Temperature of a Vacuum 


In a misguided moment the writer of 
an engineers’ handbook asked himself: 
“What is the temperature of vacuum?” 
and answered “between 98 and 99 de- 
grees.” 

Many a self-conducted student of steam 
engineering has been misled by this state- 
ment, and many others will be before it 
can be finally put to rest. 

When water is heated, the energy 
which is put into it in the form of heat 
is taken up by increasing the velocity 
of the molecules of which it is composed. 
These molecules, so small as to be far be- 
yond the power of any microscope to 
resolve, revolve about each other in 
orbits as do the members of a planetary 
system, held together by their mutual at- 
traction, while the centrifugal force due 
to their motion tends to separate them. 
Increased temperature simply means that 
the molecules are moving with greater 
velocity, which increases their centrifugal 
force, and there comes a time when the 
force tending to separate them overcomes 
the forces holding them together. They 
fly off as does a stone released from a 
sling shot; the water becomes steam, and 
it is the impact of these myriads of 
minute particles impinging with an in- 
conceivable velocity upon the walls of the 
containing vessel that constitutes the 
pressure which steam exerts. 

Holding the molecules together in the 
shape of water there is not only the 
mutual attraction of the molecules but 
the pressure acting upon the surface of 
and thus all through the mass. It is at 
the point where the centrifugal force is 
sufficient to overcome the attraction be- 
tween the molecules and the pressure 
upon the surface that the change from 
water to steam, the boiling, takes place. 

The temperature is simply the measure 
of this centrifugal force and it follows 
that for each pressure there is a certain 
degree of centrifugal force, or tempera- 
ture, at which the water will pass into 
steam. If the steam cools below this 
temperature, the combined effort of the 
pressure and their own attraction will 
reunite the molecules into water, i.e., the 
steam will condense. If more heat is 
added it will not increase the temperature 
so long as there is any moisture present 
but be used up in converting that mois- 
ture into steam. After all the moisture 
is gone the steam can be “superheated” 
to a higher temperature, but unless the 
steam is superheated, so long as it is in 
the “saturated” condition it must be at 
the temperature determined by the pres- 
sure as above described. 

The term “vacuum” is used in steam 
engineering to denote a pressure less 
than that of the atmosphere. At the 
average pressure of the atmosphere at 
sea level, 14.7 pounds to the square inch, 
water boils at 212 degrees Fahrenheit. 
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This means that to overcome the at. 
traction of the molecules together with 
the pressure of the atmosphere upon them 
they must have that degree of tem»era- 
ture (velocity combined with mass) 
which we recognize as 212 degrees 

If the pressure instead of bein; 14.7 
pounds is 100 pounds (about 85 above 
that of the atmosphere), the temperature 
required will be 328 degrees. On the 
other hand, if the pressure is less than 
that of the atmosphere, ie., a vacuum, 
the temperature required will be less than 
212 degrees, and increasingly less as the 
pressure decreases. When the pressure 
is 10 pounds instead of 14.7 it becomes 
193 degrees instead of 212. When the 
pressure gets down to 5 pounds the tem- 
perature is 162. At 1 pound absolute, 
water will boil at a temperature of 102, 
and even at 32 degrees will make steam 
of 0.089 pound to the square inch. 

To ask, therefore with reference to 
steam, “What is the temperature of a 
vacuum?” is like asking, “What is the 
temperature of steam in a boiler?” It 
depends upon the pressure whether that 
pressure is above or below the atmos- 
phere. 

An absolute vacuum, a space devoid of 
matter, can have no temperature, for 
temperature is a measure of molecular 
energy, and if there are no molecules 
there can be no temperature. 





Hydrogenless Producer Gas 


At a recent meeting of the Modern 
Science Club, Brooklyn, N. Y., Godfrey 
M. S. Tait delivered a lecture on Pro- 
ducer Gas Power, in the course of which 
he said that he had found in practice that 
the system of power-gas production in 
which part of the exhaust gas from the 
engine is used instead of steam to keep 
down the fire-bed temperature does not 
show any increase in economy due to 
the “regeneration” of the COz back to 
CO. The reason for this, he said, was 
that the percentage of COz in the exhaust 
gases is so small relatively that its con- 
version into CO is unimportant. The 
real advantage, he stated, in using ex- 
haust gases instead of steam to keep the 
temperature down is that the quality of 
the gas is uniform, permitting the lead 
of the ignition mechanism to be set at 
the most effective point and kept there. 

Mr. Tait made the rather surprising 
assertion that with his system of gas pro- 
duction the maximum ability of the en- 
gine would be slightly greater than that 
of an engine of the same bore and stroke 
operating on conventional producer gas, 
and in support of that statement said that 
the average mean effective pressure ob- 
tained with his system, using compres- 
sions around 175 to 200 pounds (gage), 
was 70 pounds. Asked what the usual 


mean effective pressure is with ordinary 
producer gas he said “about 60 to 65 
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pounds,” and when informed by one of 
the audience that a large number of dia- 
grams taken recently showed 86 pounds 
and over, he said that was due to the 
fact that the engine was a single-cylinder 
machine of a foreign type. Mr. Tait 
further vouchsafed the more astonishing 
information that a gas engine can be 
made to expand down to atmospheric 
pressure by proper design of the combus- 
tion chamber and location of the valves! 

Taken all in all, however, the address 
was interesting, and it was productive of 
beneficial discussion. 





Saving by Diminishing the 


Denominator 


It is an old, but by no means a worn- 
out saying, that to improve efficiency one 
may either increase the numerator or 
diminish the denominator, either earn 
more or spend less, and nowhere does this 
principle apply more pertinently than in 
the management of a power plant. 

James Watt recognized this when he 
directed the most of his energies toward 
the use of the separate condenser and the 
protection of the cylinder walls. 

During the passage of the nineteenth 
century engineers and inventors seem to 
have given more thought to increasing the 
numerator. Beginning with the atmos- 
pheric engine of Newcomen and_ the 
steam engine of five or ten pounds initial 
pressure, the change went steadily on 
and steam pressures crept up to twenty 
pounds—fifty pounds—seventy-five pounds 
—one hundred pounds (and this last 
was high pressure in the seventies. ) 

The iron-shell boiler gave out at this 
pressure and the open-hearth steel boiler 
came in to take its place. One hundred 
and twenty-five pounds taxed the strength 
of steel and the sectional boiler was in- 
vented. One hundred and fifty pounds— 
two hundred pounds—fifty degrees super- 
heat—one hundred degrees—two hundred 
degrees—steam pipes strain and_ twist, 
joints leak, fittings burst, packings burn 
out, pumps go on a strike, engine valves 
grind and stick, the engineer gets nervous 
and begins to long for the good old times. 
We sometimes wonder where it will all 
end. 

These developments have all tended, in 
the long run, toward economy of fuel, 
economy of space and economy of time; 
one has but to compare the ponderous, 
bulky, slow-moving Cornish engine of our 
grandfathers, or even the Corliss engine 
of the Centennial in 1876, with the com- 
pact, buzzing turbo-generator of the 
modern power station to realize this. Our 
modern power unit is but an exemplar 
of our modern business organization, 
huge, compact, efficient, moving at high 
Pressure and high speed. When either 
works well it is a marvel; when either 
goes to smash the spectacle is one that 
compels attention. 
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It is with a sense of relief that one 
notices the present-day tendency to look 
after the denominator a little more, since 
it is apparent that the numerator is about 
large enough. 

A visitor to the gorge below the falls 
at Niagara twenty years ago saw vast 
streams of water issuing from cavities 
in the face of the cliff forty or fifty feet 
below the edge, and falling idly into the 
river below. 

These were the waste sluices of water 
wheels located in chambers dug in the cliff 
and receiving water from the canal above. 

Three-fourths of the power thus went 
to waste because no attention was paid to 
the denominator. Today horizontal water 
wheels, connected to electric generators, 
are located at the water’s edge and re- 
ceive the water through metal pent- 
stocks so that no power is lost by 
neglected fall. 

The advent of the steam turbine has 
done much to call attention to the im- 
portance of economy at the lower end of 
the heat diagram. For reasons which it 
is not necessary to explain here the tur- 
bine is better adapted than the recipro- 
cating engine to take advantage of low- 
terminal pressures. Either when used 
alone or when in conjunction with a high- 
pressure reciprocating unit, the steam tur- 
bine can justify the use of comparatively 
expensive condensing apparatus and profit 
by the correspondingly good vacuums. 

It is generally understood that when 
an engine exhausts into the atmosphere 
nearly as much available energy is thrown 
away as there is used in the cylinder. 

Let one stand in the winter time on 
the roof of a high building in any of our 
large cities, noting the white clouds of 
steam escaping from atmospheric exhausts 
in every direction, and he will realize bet- 
ter the enormous waste which is con- 
tinuously going on. 

It is true that many large reciprocating 
engines are running condensing, but the 
gage on the condenser more often shows 
twenty inches than twenty-five. To main- 
tain and utilize a vacuum of twenty- 
eight or twenty-nine inches would not 
oniy require an expensive condensing 
equipment but also an abnormally large 
low-pressure cylinder. 

When the low-pressure turbine is used 
to supplement the high-pressure recipro- 
cating engine, each unit is working in 
that part of the scale for which it is 
best adapted and the result is a flexible 
and efficient machine. To a certain ex- 
tent the same result can be and has been 
attained by converting the simple high- 
pressure engine into a compound or a 
triple engine. 

In a new plant, again, it may seem more 
workmanlike to put in steam turbines 
alone. This is a question in regard to 
which sufficient data are now lacking and 
further experience may change present 
conclusions. 
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Be this as it may, it has already been 
demonstrated that the addition of a low- 
pressure turbine to an existing system 
will frequently add power to a much 
greater extent than it will increase the 
running expenses and will also furnish a 
reserve unit for emergencies. When run- 
ning at full capacity the plant will have 
nearly if not quite double the power, with 
practically no increase in the running ex- 
penses. 

In case of a break down either unit can 
be used alone, while the other is being 
repaired; this assumes of course that a 
direct connection is made between the 
turbine and the boilers for use in such 
emergencies. 

The simplicity of the low-pressure tur- 
bine, on account of its small range of 
pressures, is one strong point in its favor. 
Although comparatively a new develop- 
ment, dating from 1902, this application 
of the steam turbine has come rapidly 
into favor. 

Low-pressure turbines of the Rateau, 
Curtis or Parsons types are now in quite 
general use as supplements to recipro- 
cating engines, with actual savings of 
from ten to thirty per cent. in the con- 
sumption of steam per kilowatt-hour. 

It may be asked whether the installa- 
tion of a good condensing apparatus will 
not give the result at a much 
smaller initial expenditure. The answer 
to this would be that a redesign of the 
engine would in most cases be necessary, 
to adapt it to the lower exhaust pressure 
and higher degree of expansion and that 
even then the engine would not give the 
same economy as would the new combina- 
tion of engine and turbine. 


same 





Gravity and Buoyancy in Double- 
Harness 


Samuel H. Schneider, a_ nice-looking 
young man to judge from his photograph 
as reproduced in a Paterson, N. J., 
newspaper, has had an inspiration which 
is going to “revolutionize (as usual) 
present methods of generating power and 
also to greatly decrease the coat of main- 
tenance of power plants.” 

Mr. Schneider has asked for a patent 
for “a waterproof and air-tight vacuum 
body, automatically folding and unfolding, 
which is of equal weight whether folder 
or unfolded, but by displacing more or 
less space in a liquid will rise and fall 
accordingly.” 

If Mr. Schneider had bought an ac- 
cordion for a fraction of what it would 
have cost him to apply for a patent and 
unfolded it under a head of 
whether by means of permanent mag- 
netism or otherwise, he would have found 
that the same head which is: useful to 
press the buoyant body upward is also an 
embarassment during the 
process. 


water, 


unfolding 
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Power Plant Machinery and Appliances 


Original Descriptions 
No Manufacturers’ 


Cuts or 


of Power 


Devices 


Used 


Write-ups 





MUST BE NEW OR 


Crosby Continuous Diagram 
Indicator 





A new design of continuous-diagram 
indicator is described and illustrated here- 
with. The steam cylinder, piston and 
pencil-arm arrangement are the same as 
in the regular design of outside-spring 
indicator got out by the Crosby Steam 
Gage and Valve Company, 97 Oliver 
street, Boston, Mass. 

The size and shape of the piston is dif- 
ferent from the inside-spring type, the 
area of the piston being one square inch, 
and is in form the central zone of a 
sphere, which it is claimed greatly re- 
duces the friction of the piston in the 
cylinder. 

The drum for the paper is made with an 
outer and inner shell, the outer shell hav- 
ing a slot 1% inches wide cut out as 
shown in Fig. 1. Midway in the slot a 
pin is fitted, as shown, which is for the 
purpose of holding the roll of paper on 
which the diagrams are drawn. On the in- 
terior of the main drum is a central cylin- 
der connected to the drum. On top of the 
drum, and working with it, is a nurled 
head, loosely attached to the drum spindle, 
which controls the distance the paper is 
advanced after a diagram has been taken. 
This adjustment allows a variation of 
from six to one hundred diagrams on 
each foot of paper. On the top of the 
drum is a detent motion which allows the 
operator to use the indicator as an or- 
dinary instrument. 

The drum is designed to use a roll of 
paper 2 inches wide, put up in rolls of 6 
and 12 feet long. Upon this roll the 
successive diagrams are traced and the 
paper is wound from the roll around the 
drum onto the inside drum. The roll of 
paper is placed on the pin within the 
opening of the drum as shown in Fig. 
2 and is then passed around the out- 
side of the drum and in through the open- 
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ing and into the central cylinder to which 
it is attached. After the paper has been 
wound on the inner drum it may be with- 
drawn through the top, and the paper 


INTERESTING 


containing the diagrams removed. Sce 


Fig. 


2 


= 


In Fig. 3 is shown a series of diagrains 


taken from 


a rolling-mill engine, showin: 


's 
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FIG. I. CROSBY INDICATOR WITH PAPER ROLL IN POSITION READY FOR TAKING DIAGRAM 
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FIG. 3. CONTINUOUS DIAGRAMS TAKING FROM ROLLING-MILL ENGINE WITH CROSBY INDICATOR 
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the engine performance with friction load 
up full load, when the steel plates 
were passing through the rolls, and back 
to friction load again, the figures at the 
top and bottom showing the beginning of 
the steam line and point of release of 
each diagram, 
Steam _ 4 
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Witt Crude Oil Burner and 


Noiseless Furnace 


The Witt crude-oil burner and noiseless 
furnace are illustrated and described here- 


889 


single or double openings in the tube. The 
tip with double openings has a separation 
which causes an equal amount of oil to 
issue from each. of oil 
is passed around the oil pipe, entering 
the tip, which keeps the oil hole clean. 
The oil is regulated at the head of 


A small amount 


the 

































with. The burner is made with either 
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FIG, 2 


2. CYLINDER OF CROSBY INDICATOR WITH CONTINUOUS DIAGRAMS REMOVED 


——10- 
BOILER 


FURNACE 


has no 
stuck in the 


burner and needle-valve rods to 


get burner. It will also be 
noticed that there is no body of oil in 
the burner and that the burner does not 
require a large opening in the boiler front 
for insulation. 

The boiler illustrates a_ boiler 
equipped with one of these burners, and 


setting 


shows that the burner protects the tubes 
of a from the direct 


flames, and that the air is preheated be- 


water-tube boiler 
fore coming into contact with the boiler 
tubes. The air is admitted through the 
flue below the the 
bridgewall, and returning directly under 
the oil burner. 


furnace leading to 
The burner is placed di- 
rectly under the tubes, but since the heat- 
ed air enters at the bottom of the com- 
bustion chamber the flame is not local, but 
is distributed throughout the 
The burner and furnace are manufactured 
by the G. E. Witt Company, 850 and 852 
Howard street, San Cal. 


furnace. 


Francisco, 


A Large Self-Cooling Transformer 


size for which a trans- 
built self-cooling is 
limited by the amount of heat-radiating 
capacity for which the case can be de- 
signed. Standard cases with corrugated 
sides are regularly supplied with trans- 
formers up to about 600 or 750 kilovolt- 
amperes, but beyond this size the weight 
and of the great 
that method mere 
crease in resorted to in 


The maximum 


former can be 


case become so 


other than 


size 
some in- 


size must be 
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order to get the necessary radiating sur- 
face. The accompanying engraving il- 
lustrates a type of transformer case re- 
cently developed by the Westinghouse 
Electric and Manufacturing Company to 
meet this difficulty. It consists simply of 
a plain boiler-iron case to which are 
welded’ a number of radiating tubes, ar- 
ranged vertically with a go-degree bend 
at the top and bottom where they enter 
the case. The oil with which the case 
ss filled circulates through these tubes. 
The tubes are well separated from one 
another, so that the air circulates very 
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A LARGE SELF-COOLING TRANSFORMER 


freely among them and the efficiency of 
the radiating surface is considerably 
higher than for the ordinary corrugated 
case. 

This type of case is especially ad- 
vantageous also for large transformers 
in substations and other places where 
water for cooling purposes is either not 
available or else very costly, or where 
weather conditions are so severe that 
water-cooled transformers may give 
trouble, or where it: is impractical to 
have normal attendance. 

The Westinghouse Electric and Manu- 
facturing Company has just built twelve 
1000-kilovolt-ampere, 100,000-volt trans- 
formers of this type for the Southern 
Power Company; three of them are for 
outdoor and nine for indoor service. 
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A Novel Design of Steam 


Separator 





A novel design of steam separator is 
shown in the accompanying illustration, 
and is in operation in the Greenwich gen- 
erating station of the London County 
Council tramways, London, England. The 
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The advantage in this will be evid 
when it is taken into consideration t! 
there is a great deal of contraction a 
expansion in pipe-line construction 
steam plants, and their motion, when c 
nected to the separator, causes the 
arator easily to adjust itself, thus eliminat- 
ing any severe strain in the pipe line or 
separator connection. It is evident that 
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DETAILS OF STEAM SEPARATOR AT THE GREENWICH GENERATING STATION 


separator body consists of a steel vessel 
in which the direction of steam flow is 
suddenly changed as found in ordinary 
practice. The particular feature of in- 
terest in this steam separator is the fact 
that it rests upon a series of steel balls 
as shown in the sectional view of the 
illustration, the balls being carried upon 
supports which rest upon springs in a 
cast-iron stand, which is bolted to the 
floor of the engine room. Owing to this 
construction, the separator can be moved 
in any direction, either sidewise or roll- 
ing on the balls, or up or down by re- 
lieving or compressing the spring. 


such strains could not be taken care of 
were the separator bolted securely to the 
floor. 





The B. F. Sturtevant Company, manu- 
facturer of blowers and engines at Hyde 
Park, Mass., has established in_ its 
works a branch of the Massachusetts 
Savings Bank Insurance. An _ instructor 
goes among the men explaining the value 
and necessity of systematic saving. Many 
of the employees have taken advantage 
of this proposition and have insured in 
amounts ranging from $500 to $1000. 
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ee 
Inquiries 
Questions are not answered unless they are 


of general interest and are accompanied by 
the name and address of the inquirer, 





The Scotch Yoke 

Is the Scotch yoke being used to any 
extent to take the place of the old-time 
connecting rod, either for high speed or 
for heavy duty? In answering please 
name a few of the principal users. 

s. J. 

We do not know of any instances in 
which the Scotch yoke is used for high- 
speed or heavy-duty engines. It is used 
upon some pump work, It was said that 
a Buffalo builder of gas engines would 
use the yoke in place of the connecting 
rod but we have been unable to locate it. 


Raising the Temperature of Steel 


How many B.t.u. are required to raise 
the temperature of a piece of steel 
weighing 20 pounds, from 52 degrees 
Fahrenheit to 90 degrees Fahrenheit, 52 
degrees being the temperature of the 
atmosphere. And how many B.t.u. would 
be required to raise the temperature of a 
piece of steel weighing 20 pounds from 
48 degrees Fahrenheit to 72 degrees Fah- 
renheit, and maintain that increased 
temperature for 48 hours? 

C we 

The specific heat of steel, as determined 
by Regnauld, is given in Rontgen’s Ther- 
modynamics as 0.1165 soft, 0.1175 hard. 
That is to say, it requires, say, 0.117 of a 
heat unit to heat one pound of steel one 
degree. To heat 20 pounds from 52 to 
90, i.e., through 90 — 52 = 38 degrees 
would take 

20 X 38 X 0.117 = 88092 Btu. 


To raise the same weight from 48 to 72 
degrees would take 
20 X (72 — 48) X 0.117 = 56.16 B.t.u. 
If none of the heat units got away it 
would require no more heat units to keep 
it at that temperature. It is simply a 
matter of supplying the loss by radia- 
tion, convection and conduction. This 
will be quite different if it is in an oven 
from what it would be in cold storage. 
If you can get some data as to what it 
is in contact with and surrounded by, and 
their temperatures and velocities (in the 
case of air or gas), you can make an 
intelligent guess at this loss. 


Exhausting to the Receiver 


Lately I’ have taken charge of a small 
plant for heating the building. I use a 
reducing valve; part of the returns come 
back to a receiver and put back in the 
boiler and part go to a trap and dis- 
charge out of doors. These coils are be- 
low the receiver. 

Now, I have a large bucket trap in the 
engine room over the receiver where 
some of the returns come back, and what 
I want to kriow is: Can’t I do away with 
those traps that discharge out of doors 
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and pipe the other coils back to this same 
trap over the receiver? Or, would it be 
all right if I left those traps there and 
piped from the traps into the receiver? 
a3 3 We. 

If your receiver is vented into the at- 
mosphere so that only the atmospheric 
pressure exists in it, the traps which now 
exhaust to the atmosphere may be made 
to deliver their water to the receiver, if 
you can carry pressure enough upon the 
coils which they drain to overcome the 
head between the traps and the receiver— 
something like a pound for each two feet 
in vertical hight. 


How is Horsepower Determined? 


How is the horsepower of a stationary 
engine arrived at, and what figures are 
used in ascertaining this information? 

Following are the dimensions: Size of 
cylinder, 11x24 inches; speed, 90 revolu- 
tions per minute; steam pressure, 125 
pounds. 

Probably you may be able to suggest 
some mechanical books giving such in- 
formation. 


G. F. 

A horsepower is 33,000 foot-pounds per 
minute. 

The number of foot-pounds developed 
by an engine per minute is the number 
of feet passed through by the piston 
multiplied by the average unbalanced 
force, i.e, the mean effective pressure 
upon the piston. 

The mean effective pressure is that 
quantity per square inch multiplied by 
the area of the piston in square inches. 

The horsepower then is 
Mean effective pressure X Area X Piston speed 

33,000 





The area ot an 
square inches. 

The piston speed of an engine with a 
24-inch or 2-foot stroke running 90 revo- 
lutions per minute is 2 X 2 X 90 = 360 
feet; (2 feet per stroke, 2 strokes per 
revolution, 90 revolutions per minute). 

The mean effective pressure is harder 
to get. It depends not only upon the 
initial pressure but upon the point at 
which the steam is cut off and upon the 
back pressure, whether the engine is run 
condensing or noncondensing, etc. 

In a table of hyperbolic logarithms 
find the logarithm of the ratio of ex- 
pansion, i.e., of the number of times the 
steam is expanded. Neglecting clearance 
this would be 4 for a quarter cutoff, 3 
for one-third cutoff, etc. Add 1 to the 
logarithm and multiply it by the abso- 
lute initial pressure found by adding the 
barometric pressure to the gage pressure. 
Divide the product by the ratio of ex- 
pansion and the quotient will be the mean 
forward pressure. 

For example, suppose the ratio of ex- 
pansion is 4, the hyperbolic logarithm of 
which is 1.3863. Add 1 to this, making 
2.3863. Suppose the barometric pressure to 


II-inch circle is 95 


891 


be 14.7 pounds, the absolute initial pres- 
sure would be 
125 + 14.7 = 139.7 
say 140 pounds. Then, 
2.3863 X 140 
4 

Now, what is your back pressure above 
absolute zero? Suppose the engine is 
noncondensing and has such compression 
that the average back pressure is 10.3 
pounds above the atmospheric, making 
an average absolute back pressure of 
10.3 + 14.7 = 25 pounds. Take this form 
the 83.5 and you will have 58.5. This is 
what a perfect indicator diagram within 
those limits of pressure would give. You 
must use your judgment in deciding how 
nearly the engine in question would come 
to making a perfect diagram. Knocking 
off 3.5 pounds for round corners, etc., and 
calling the mean effective pressure 55 
pounds, the horsepower would be 


HP. =5X% 95 _X_ 360 _ 
33,000 


= 83.5 pounds. 
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If you can get one of the Horsepower 
Supplements, which appeared with Power 
of February, 1906, you will have the whole 
story, with tables complete. 

It is also told at some length in The 
Steam Engine Indicator by F. R. Low and 
in The Power Catechism. Price, $2.00. 





Seventy-five Years of Engine 
Building 





The C. and G. Cooper Company of 
Mount Vernon, O., has just issued, 
under the title “Seventy-five Years of 
Engine Building,” a little brochure of 
fifty pages setting out the history and 
development of the industry which has 
reached its “diamond anniversary.” 

The experience of the company in the 
engine business began in 1833 with the 
construction of an engine to drive their 
cupola fan. This engine was of exactly 
one horsepower, being propelled by one 
of these useful animals. The book is 
handsomely printed in two colors on 
heavy supercalendered stock with mar- 
ginal sketches, outlining the development 
of the locomotive and stationary engines, 
both steam and gas, of the Mount Vernon 
works, from simple beginnings, etc. The 
text details the history of the company 
and is illustrated with portraits of its 
founders and the men who have aided 
in its upbuilding, and concludes with the 
quality quotation from Ruskin which it 
would be well for purchasing agents to 
cut and hang over their desks if it were 
not for mutilating a handsome specimen 
of the printers’ art. The cover is in a 
soft brown, heavily embossed, with fly 
leaves of the same color tinted with a 
pattern of governors. It is more than a 
catalog, and he who is fortunate enough 
to procure one will prize it for its artistic 
worth, 
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Society Notes 


——_— 


with the 
New York 


The engineers connected 
Municipal Ferries of Greater 
held their annual banquet at Moquin’s 
downtown restaurant on Wednesday 
evening, November 10. About one hun- 
dred were seated at the tables. Speeches 
were made by John F-. Ambrose, superin- 
tendent of the ferries; W. J. Reynolds, 
national president of the National As- 
sociation of Stationary Engineers; John 
L. Crone, steamboat inspector; Denis F. 
O'Brien, attorney for the Marine Engi- 
neers’ Benevolent Association, No. 33, 
and John Berry, president of the 
organization. Entertaining musical num- 
bers were given by Billy Murray, Joe 
McKenna and Bert Self, and Harry EIl- 
der told stories. 


same 





Personal 


Trygve Jensen, a graduate of the De- 
partment of Electrical Engineering of 
the University of Illinois, recently 
awarded the prize offered by the Edison 


Was 


Medal Committee of the American In- 
stitute of Electrical Engineers for the 
best thesis presented in competition, 


under certain conditions specilied by the 
committee. The title of Mr. Jensen’s 
thesis was, “The Operation of a 100,000- 
volt Transformer.” The prize consists 
of a diploma and a cash award of $150. 
Obtaining this prize is not only compli- 
mentary to Mr. Jensen but it is evidence 
of the high quality of engineering in- 
struction that is imparted at the Uni- 
versity of Illinois. 





Business Items 


Arthur M. Page, who was with the Eaton, 
Cole & Burnham Company for 17 years and 
recently with the Pratt & Cady Company is 
now general manager of the New York office 
of the Chapman Valve Manufacturing Com- 
pany, 49 John street. 


Fk. J. Low has succeeded C. N. Manfred as 
manager of advertising for the H. W. Johns- 
Manville Company, of New York. Mr. Low 
has been associated with this company sev- 
eral years and brings to his new position a 
thorough knowledge of factory and construc- 
tion work and of the technicalities of the 
publicity requirements. 
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New Equipment 





The S. C. Shannon Co., Appleton, Wis., will 
erect a cold-storage plant. 

The Rapid City (8S. D.) 
will erect a $15,000 plant. 

The Rapid City (S. D.) Creamery and Produce 
Company will erect a planf. 

The Duluth (Minn.) Brewing Company will 
erect a cold-storage building. 


Packing Company 


The town of Delmont, 8. D., is figuring on 
building an electric-light plant. 

The Russell Commission Company, Dickinson, 
N. D., will erect a cold-storage plant. 

The North American 
Watertown, 8. D. 


Storage Company, 
, will erect a plant next spring. 

T. N. Vail has commenced work on building 
for the new waterpower electric plant at Lyndon, 
Vt. 


The Springfield (Ohio) Heating, Light and 
Power Company is building a new three-story 
plant. 

The Citizens Light and Power Company, 
Xenia, Ohio, contemplates building a new 
plant next spring. 

The Linton (Ind.) Lighting Company will 


rebuild their power house next spring S. W. 
Perrott is superintendent. 

George H. Alexander, Doe street, Birmingham, 
England, would like catalogs and quotations 
on engine packings and belting of every descrip- 
tion. 





New Catalogs 


Western Gas Engine Company, 
geles, Cal. Catalog. 
trated, 64 pages, 6x9 

The Ball Engine Company, 
Catalog I. Steam engines, 
Illustrated, 38 pages, 7x10 

Atwood & Morrill, Salem, Mass. Catalog 
LB. Regulators, pump governor, valves, steam 
trap. Illustrated, 22 pages, 6x9 inches. 

The New York Engine Company, Water- 
town, N. Y. Catalog. Gas engines and pro- 
ducers. Illustrated, 24 pages, 6x9 inches. 

Martin Grate Company, Fisher building, 
Chicago, Ill. Catalog. Rocking and shaking 
grates. Illustrated, 44 pages, 6x84 inches. 

Washburn 120 Liberty street, 
New York. Dean dumping, shak- 





Los An- 
Gas engines. Illus- 
inches. 

Erie, Penn. 
side crank type. 
inches. 


& Granger, 
Catalog B. 


ing and stationary grates. Illustrated, 6x9 
inches. 

The Wetzel Mechanical Stoker Company, 
Trenton, N. J. Catalog. Wetzel automatic 
mechanical — stoker. Illustrated, 614x9% 
inches. ° 

American Blower Company, Detroit, Mich. 
Catalog 259-E. Vertical inclosed self-oiling 
steam engines, mechanical draft apparatus, 
fans, blowers, 


automatic-return steam traps, 
etc. Illustrated, 48 pages, 314x6 inches. 
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Help Wanted 


Advertisements under this head are 
serted for 25 cents per line. About six word 
make a line. 

WANTED—tThoroughly competent _ stea 
specialty salesman; one that can sell hig 
grade goods. Address “M. M. Co.,” Powr 

AN ENGINEER in each town to sell t! 


best rocking grate for steam boilers. Wri 
Martin Grate Co., 281 Dearborn St., Chicag 


AGENTS WANTED to sell Burgmann ce} 
brated engine packings in territories not \ 
covered. See our advertisement on page s:} 

WANTED—Large engine shop wants pi 
gressive head foreman to increase production 
excellent opportunity: position steady; mus) 
be an aggressive hustler with experience; giye 
references. Address Box 72, Power. 

CHIEF ENGINEER that can handle men 
and apparatus in a 2000 kw. central station 


within 100 miles of New York City; good 
opening for the right man. Address, giving 
full particulars, references and salary. Box 


75, POWER. 

SUPERINTENDENT—dQualified to take en 
tire charge of plant manufacturing brass and 
iron valves, fittings and steam _ specialties 
from foundry to finished article: also fa- 
miliar with high- -pressure piping installations; 
give references and full details regarding me 
chanical and executive experience ; good posi 
tion for high-grade man; communications 
strictly confidential. Address Box 73, Powsn. 


Situations Wanted 


Advertisements under this head are in- 
serted for 25 cents per line. About six words 
mdke a line. 

POSITION AS OILER, assistant or engi 
neer; eight years’ experience in small steam 


plants; married; age 29; references from 
present employers ; I. C. S. student; do own 
repair work. Box 74, POWER. 


A MAN OF WIDE experience in the sale 
of electrical and general machinery here and 
abroad is open to a business proposition of- 
fering an opportunity of buying an active in- 
terest in same; prefer an established manu- 
facturing business, but will consider any 
straightforward | proposition where returns are 
assured. Box 77, Power. 

ELECTRICAL ENGINEER with highest ref- 
erences, wishes to form connection with good 
concern, preferably in or near New York; 
three years’ experience in Mexico, five years 
in Chili: speaks Spanish and German fluently : 
has had wide experience both in selling and 
constructing electrical, steam and hydraulic 
machinery; open for immediate engagement. 


Address “H. K. W.,” Box 71, Power. 
Miscellaneous 
Advertisements under this head are in- 


serted for 25 cents per line. 
make a line. 

PATENTS secured. C. L. Parker, Solicitor 
of Patents, 4 McGill Bldg., Washington, mC. 

ANY FIRM or engineer in charge of a 
steam plant that is troubled with scale in the 
boilers can get absolutely free, the best indi- 
cator and reducing wheel made, with velvet- 


About sig words 


lined mahogany case. For particulars, ad- 
dress Great Lakes Chemical W orks, Manito- 
woc, Wis. 


For Sale 


Advertisements under this 
serted for 25 cents per line. 
make a line. 

FOR SALE—20x48 Wheelock engine and 


two 72”x18’ high pressure tubular boilers in 
good .condition cheap. Address “Engineer,” 


Box 2, Station A, Cincinnati, Ohio. 


FOR SALE—Cheap six 66”x18’ 0” second- 
hand tubular boiler shells with sixty-six 4” 
tubes, good for 125 pounds steam pressure: 
also four 42” steel stacks 90’ 0” long and 
one 72” stack 90’ 0” long heavy plate. Ad- 
dress Box 76, Power. 


head are in- 
About six words 
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POWER AND THE ENGINEER. 


Plant of the Hartford Electric Light Company 


First American 


Largest Boilers 


Parsons Turbine, Fourth Foster Superheater and 


in the United States Were Installed in This Plant 





The power plant of the Hartford Elec- 
tric Light Company, located at Dutch 
point in the city of Hartford, Conn., is 
an extremely interesting plant for a num- 
ber of reasons. It had in use until re- 
cently the first Parsons type of turbine 
put out by the Westinghouse Company. 
It has now in use the fourth superheater 
of the Foster type made by the Power 
Specialty Company, of New York, and 
installed in 1901. It also operates the 
two largest boilers in the United States, 
these being the Bigelow-Hornsby water- 
tube boilers manufactured by the Bige- 
Company,. of New Haven, Conn. 
The two boilers, which are in one set- 
ting, have 25,000 square feet of heating 
surface, or a rated capacity of 2500 
horsepower. 

The location of the plant is on a point 
of land formed by the junction with 
the Connecticut river of a small stream 
running through the city of Hartford, 
known as Park river. This point is of 
historical interest from the fact that it 
was the landing place of the Dutch under 
Adrian Block in 1614, which was eighteen 
years before the first English settlers 
came. 


low 


Before describing the station and its 
equipment, a brief general description of 


the scheme of power distribution will 
be given. 
This plant commenced operation in 


1905, and before this date power was ob- 
tained from the old Pearl street plant, 
which has since been utilized as a main 
distributing point for the system of power 
and lighting supplied by the Hartford 
Electric Light Company. 

Two water-power plants are operated 
in conjunction with this plant, they be- 
ing located on the Farmington river about 
twelve miles from Hartford. These three 
plants supply all the current distributed 
by the company, and are connected to- 
gether in parallel at Pearl street. The 
water-power plants run at the full ca- 
pacity of the water supply, and the 
Dutch point plant makes up the balance 
of the load and cares for the regula- 
tion. 

Nig. 2 shows the relative positions of 
the plants and the distributing stations. 
Ab ut 70 per cent. of the current used 
m Hartford is distribyted from Pearl 
Street, and the remainder directly from 
Dutch point. The State street substa- 
tion is equipped with rotary converters 


and a 17,000-ampere-hour chloride bat- 
tery, and one section of the city is sup- 
plied from this point, but the current is 
all transmitted to this substation through 
Pearl street. 

Current generated at Dutch point is 
2400-volt, 60-cycle, two-phase, and is dis- 
tributed over the larger area of Hart- 
ford at this voltage on a four-wire system. 
The current generated at the water- 
power plants is 500-volt two-phase, which 
is transformed to 10,000-volt three-phase 


through step-up transformers located in 
the plant, as well as an 11,000-volt three- 
phase line to Laurel street terminal for 
delivery to the Connecticut Company, fo 
the operation of railway lines in the 
western of the State. From the 
point of delivery to the Connecticut Com- 
pany at Laurel this current is 
transmitted to New Britain, Conn., where 
it is stepped up to 33,000 volts and con- 
nected in with the system of high-tension 
transmission 


section 
street, 
Connecticut 


used by the 











FIG. I. 


by the Scott system of transformation, 
for transmission to Pearl street, where 
it is stepped down to 2400 volts two- 
phase, and connected in parallel with the 
Dutch point power house. 

The center of the city is supplied with 
direct current by means of rotary con- 
verters, and this is transmitted over a 
three-wire system, the voltages being 110 
and 220. In addition to the city service 
proper, the Dutch point plant supplies 
a line for Elmwood (a suburb of Hart- 
ford) with 4800-volt two-phase current, 





nl 





THE POWER STATION AT DUTCH POINT 


Company between this point and its water- 
power plant at Bulls Bridge on the extreme 
western edge of the State. A steam 
plant located at Waterbury, Conn., also 
feeds this high-tension line. It will be 
noted that the Dutch point plant operates 
power, lighting and railway loads and 
runs in conjunction with three water- 
power plants and one other steam plant. 
On account of the extreme variations in 
the available water supply, the maximum 
load on the plant varies within very wide 
limits. 
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Tue Power PLANT 


This is an all-turbine plant, the only 
reciprocating machinery besides the boil- 
er-feed pumps, hotwell pumps and air 
pumps being two small exciter engines. 
The turbine room and its equipment is 
illustrated in Fig. 3. This room is 116 
feet long by 48 feet wide, and is spanned 
by a 25-ton Niles-Bement-Pond crane, 
which serves the entire length of the 
room. The floor is constructed of 
structural steel and cement and covered 
with tile; the walls are wainscoted about 
5 feet above the floor line with enamel 
brick. 

The main generating units are all 
driven by the Westinghouse-Parsons type 
of turbine, the capacities being, for the 
one immediately in front in Fig. 3, 2000 
kilowatts, the two next 1000 kilowatts 
each, and the last one 3500 kilowatts. 
This latter turbine has been installed 
only since October, 1908, and its location 
was formerly occupied by the pioneer 
turbine of the Westinghouse Company, 
which was a_ 1500-kilowatt machine 
originally installed in the Pearl street 
plant in 1900, and moved to Dutch point 
in 1905. ‘This machine did service up to 
the time of its removal. 


CONDENSING OUTFIT 
The condensing-water intake pipe is 
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located near the north end of the sta- 
tion. The forebay is provided with a 
trash rack to prevent entrance of brush 
and other material of considerable size, 
and the intake pipe is equipped with 
double of %-inch mesh hung 


screens 
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FIG. 2. LAYOUT OF ENTIRE SYSTEM 


FIG, 3. GENERATING ROOM 
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from winches by cables, which permit 
ready removal for the purpose of clean- 
ing. The intake pipe is about 4 feet be- 
low mean low water, and connected 

it are four Alberger centrifugal pum; 
of the vertical-shaft type. Two of the 

pumps are driven by 50-horsepower an 
two by 65-horsepower type C Westin 

house induction motors. The total con- 
densing surface in the plant is 26,000 
square feet, all being Alberger con- 
densers. The 3500-kilowatt turbine is 
served by two 6000-foot condensers con- 
nected in parallel, and the valves are 
arranged so that this machine can operate 
on either condenser singly if required. 
The two _ to000-kilowatt turbines are 
served by a single 6000-foot condenser, 
while the 2000-kilowatt machine is pro- 
vided with an 8000-foot condenser. 

The hotwell pumps on all condensers 
are piped so that any condenser may be 
separated from the system and the con- 
densation pumped to a weighing appa- 
ratus located in the basement, making a 
water-consumption test of any turbine a 
simple matter. The two _ 1000-kilowatt 
turbines and the 3500-kilowatt machine 
have valves between the turbine and con- 
densers, while the 2000-kilowatt turbine is 
connected directly to its condenser with- 
out the intervention of valves. These 
valves on the t1000-kilowatt units are 














November 30, 1909. 


hydraulically operated, while those on the 
3500-kilowatt machine are of the Pratt 
& Cady electrically operated type. 

There are three air pumps used in the 
plant, two of these being two-stage Al- 
berger pumps 8, 18 and 18 by 24 inches, 
and the other a single-stage Worthing- 
ton, 12 and 22 by 18 inches. 


EXCITERS 


Three exciter sets are used, two of 
these being of 50-kilowatt capacity each, 
and driven by toxi2-inch Chandler- 
Taylor reciprocating. engines; the third 
set is of 75 kilowatts capacity and driven 
by a horizontal-type Curtis turbine. All 
the exciters are arranged to connect to 
two separate sets of busbars, from either 
of which exciting current may be sup- 
plied to the machines in operation. There 
is a storage battery used in connection 
with the exciter system, and the current 
used for the operation of the automatic 
switches on the low-tension board is sup- 
plied from the exciters or battery, these 
switches being operated by the battery 
alone, should circumstances require it. 


BorLer Freep 


Boiler-feed water is drawn from two 
open tanks located in the boiler rooms, 
these tanks being piped together to op- 
erate as one tank. All water from the 
hotwell pumps is discharged into these 
tanks, and the make-up water required 
is supplied principally from the overflow 
of the roof tank. The overflow from 
the standpipes on the water seals to the 
turbines also discharges into the boil- 
er-supply tanks, and should these sources 
of supply fail to keep the proper amount 
of water in the tanks, there are auto- 


matic valves arranged with floats to open” 


and admit water from the city mains to 
supply any deficiency. The pump to the 
roof tank, which draws a supply from 
the river, is set so as to just about care 
for the make-up water required. 

The feed water is drawn from these 
tanks by one or more of the three 12 and 
7 by 12-inch Dean feed pumps, and is 
forced through two feed-water heaters 
connected in parallel, which are sup- 
plied with steam from the auxiliaries. 
The feed water is raised in temperature 
in these heaters to 185 or 200 degrees 
from a temperature of about 85 degrees. 


BorLeR EQUIPMENT 


The boiler equipment consists of six 
Aultman - Taylor, Babcock & Wilcox 
type, water-tube, boilers, and two Bige- 
low-Hornsby water-tube boilers. The 
former are of the double-deck type, con- 
taining 5500 square feet of water-heating 
surface. Each boiler is equipped with a 
Foster superheater and the Parsons sys- 
tem of forced draft. The ashes are 
dumped from the grates into a hopper, 
and from there discharged into cars and 
dumped outside the plant to be given 
away, as the demand is always greater 
than the supply. 
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The Bigelow-Hornsby boilers are in a 
separate room, and Fig. 4 shows the 
front of one of these boilers with the 
eight firing doors. On account of this 
boiler being new to the American engi- 
neer, a rather detailed description is 
warranted. This boiler is built up of 
small drums 26 inches in diameter, into 
the heads of which are expanded twenty- 
one 34-inch tubes. Four of these units 
are connected together by nipples,. fore 
and aft, making a section containing 1250 
square feet of water-heating surface. 


r 


| 
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the heating surface in thin layers of 1 
to 1% inches in thickness. This arrange- 
ment of baffles is very effective. 

The furnace of these boilers affords ex- 
ceptional opportunity for complete com- 
bustion of the fuel. The grates are of 
Neemes type 8 feet 6 inches deep by 24 
feet 8 inches wide, and the distance from 
the grate to the roof of the furnace is 
19 feet. Owing to the unusual amount 
of direct-heating surface in this boiler, 
it is very prompt to respond to sudden 
demands for steam, a condition requiring 








FIG, 4. ONE OF THE BIGELOW-HORNSBY BOILERS 


The two front units are inclined, while 
those in the rear are vertica.l The main 
steam drum is placed in the upper part 
of the V formed by the front and rear 
units. 

The superheater, which is of the Foster 
type, is hung in the space below the steam 
drums. The baffling on this boiler is 
unique, as it is arranged to carry the 
gases straight through the boiler from 
the grate to the uptake, and not by the 
sinuous path generally used in other types 
cof water-tube boilers. The tube layout 
is such that the gases are carried across 


such service frequently arising at this 
plant in the event of sudden storms, on 
account of the lighting load supplied. The 
Bigelow-Hornsby boilers, like the -Ault- 
man Taylor boilers, are provided with 


the Parsons system of forced draft. 


CoaL HANDLING 


The regular fuel used consists of a 
mixture of 70 per cent. buckwheat and 
30 per cent. gas slack. The coal is brought 
up the Connecticut river in barges and 
unloaded at the dock shown in front of 
the station in Fig. 1. A portable crane 
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with grab bucket is used for this pur- 
pose, and transfers the coal to a dump 
car. This crane and car may be seen to 
the right of the power house in Fig. 1. 
Tracks are provided from the dock to 
the rear of the plant, at which point the 
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synchronizing when cutting a machine 
in on the line. All of the feeder panels 
are equipped with the Westinghouse al- 
ternating-current overload relays con- 
trolling the line switches. These relays 
are short-circuited by fuses, which serve 








FIG. 5. 


tracks are on trestle work, and the space 
beneath is used for coal storage. The 
coal bunkers are placed on the outside of 
the boiler rooms, as clearly illustrated 
in Fig. 5. Chutes from these bunkers 
enter the boiler rooms, so as to deliver 
coal conveniently for firing. The coal 
is placed in the bunkers by the same 
bucket crane used in unloading the 
barges. 


SWITCHBOARD 

The switchboard is of the remote-con- 
.trol type, the maximum voltage at the 
board being 110. There are sixteen panels 
on the main board. The three panels 
across the end of the main board are high 
tension and control the plant, lights and 
motors for the condenser 
pumps. The switchboard 
divided as follows: 


circulating 
panels are 
Seven feeder panels 
with two feeders to a panel, four gen- 
erator panels, three exciter panels and 
one storage-battery panel. There is also 
one panel used for a Tirrill voltage regu- 
lator, which automatically regulates the 
voltage on the main units through the 
exciters. The generator panels are 
equipped with a power-factor meter, a 
polyphase integrating wattmeter, two am- 
pere meters and one direct-current field 
ammeter. 

All the turbines are equipped with elec- 
tric-speed control devices operated from 
the switchboard, enabling the attendant to 
vary the speeds for the purpose of 














COAL BUNKERS EXTERIOR TO PLANT 





FIG. 6. 


as a time limit on the operation of the 
relay, the relays not becoming operative 
until the overload has lasted for a suffi- 
cient length of time to blow the fuse. 
Besides the usual signal lights to denote 
the positions of the main switches, there 
is an electrically operated gong which 
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notifies the switchboard attendant 
any switch is out. 

At the end of the switchboard a sma 
cross board is placed overhead, shown 
Fig. 6, which is equipped with foi 
voltmeters. Three of these are connect: 
to each section of the main busb 
structure, and the fourth may be co 
nected to any generator panel, thus px 
mitting ready comparison between t 
line voltage and that of an 
machine. 

The main switches and busbar stru 
ture are at the rear of the switchboa 
room, and as clearly illustrated in Fi 
6, the switches and connections are ail 
i! separate compartments. The back 
the structure and the top pieces carrying 
the buses and are 
concrete instead of the usual soapstone 
construction. 

Main by 1es.are provided so that 
the busbars tia, be sut ir > three dist’ 


whe 


incomi: 


main connections 


sections for the purpose of maki 
pairs. The connections to the _ buses 
through the main switches are carried 


down on the back of the structure in 
separate compartments, and a link switch 
is placed on these connections both above 
and below the main switch, so that any 
main switch can be positively cut off from 
the system to make repairs, 


TRANSFORMERS 


The transformer room is located in 








SWITCHBOARD AND HIGH-TENSION COMPARTMENTS 


the subcellar under the switchboard room, 
and contains two 2400-11,000-volt trans- 
formers connected for two-phase, three- 
phase transformation on the Scott sys- 
tem, and two 2400-4800-volt two-phase 
transformers. The latter transformers 
were originally air cooled, but all are 
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now piped for water cooling. The cool- 
ine coils are located in the river, and 
the oil is pumped from the hot-oil tank 
through these coils by two Worthington 
ceutrifugal pumps, operated by 5-horse- 
power induction motors. This arrange- 
ment keeps a pressure on the oil in the 
coils greater than the water pressure sur- 
rounding them, and any leakage that 
might occur would be from the oil to 
the water, rather than the reverse. 

At the end of the pressure line deliver- 
ing oil to the transformers, a small metal 
tank is placed containing lime. A _ por- 
tion of the oil is bypassed through this 
tank for the purpose of removing the 
moisture. A kink not usually met with 
in similar cooling equipments, is placing 
a sight glass in the oil-discharge con- 
nection from the transformers, which 
enables the attendant to tell a+: a glance 
if the oil is circulating fe 

The transfor ter rvom .. cooled by a 

raft. A track runs in front of the 
transformers, and a small truck is pro- 
vided upon which any transformer may 
be rolled and transferred to the shaft 
at the end of the room, where it may be 
hoisted out for repairs or replacement. 

A description of this plant would be 
incomplete without reference to the 
president of the company, A. C. Dunham, 
who has given Hartford one of the most 
efficient and uptodate electric-light and 
power services in the country. He was 
a pioneer in the electric-lighting field, 
prompt to adopt any improvement which 
possessed real merit, being the first in 
the United States to adopt the steam 
turbine for electric-lighting service, and 
the first user of really large boiler units, 
a feature of power-plant construction 
which is now receiving wide attention 
from the engineering fraternity. 

We are indebted to F. M. Wilbraham, 
chief engineer of the company, for data 
relative to the operation and construc- 
tion. The Westinghouse, Church, Kerr 
& Co. were the engineers and _ con- 
tractors for the Hartford Electric Light 
Company in building and enlarging the 
plant. 





An Experience with Leaky Ver- 
tical Fire-Tube Boilers* 


By F. W. Dean 








In 1905 I made a design for a large 
vertical fire-tube boiler, .two of which 
were built, to be placed on a brick fire- 
box provided with a chain grate. In 
accordance with a great number of pre- 
cedents the water leg was short, being 
in fact.2 feet deep below the under side 
of the crown sheet. Unusual provision 
was made for easy circulation by wide 
spaces between tubes at every 45 degrees 
of the circumference instead of the cus- 


*lresented at a meeting of the American 
Soc:-ty of Mechanical Engineers. 
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tomary 90 degrees or, as in some cases, 
at 180 degrees. The distance from the 
top of the grate to the under side of the 
crown sheet was 7 feet. The following 
are the general dimensions of the boilers 
as they now are: 

Insice diameter of smallest course 


Serr rs 1203 in 
Inside diameter of largest course of 

ES chick oles a cecae gee ses ate 122} in 
Inside diameter of water leg...... 112 in 
Eenas GE WOGOr 166... . 5.0 cc ccccs 7 ft. 2? in 


Hight of brick furmace........... 
Distance from grate to tube plate. . 
Outside diameter of tubes........ 
TN ON eS ee 
eee 
Pressure for which the boiler was 


SE er * 165 Ib. 
ok, ere B. & W. chain 
Same OF BURES. ..... cscs 8 ft. 6 in. by 9 ft. O in 
SN oc bbs ch ovine wick wie 76.5 sq.ft. 
Water-heating surface, say........ 4900 sq.ft. 
Superheating surface............. 1811 sq.ft. 
Total heating surface............. 6081 sq.ft. 

The boilers were designed for S. D. 
Warren & Co. and were ised in 


their paper mill at Cumberland Mills, Me. 
They were built by the Portland Com- 
pany, of Portland, Me. Each boiler was 
rated at 500 horsepower, or substantially 
I horsepower for every 10 square feet 
of water-heating surface, and was ex- 
pected to work at 1000 horsepower a good 
portion of the time. Artificial induced 
draft was used and it was possible to ob- 
tain a draft of 2% inches of water in the 


~~ ae 

At the back end of the chain grate, in- 
stead of water back or a brick back, a 
vertical or slightly inclined common grate 
was used, against which the unconsumed 
coke would accumulate, and under which 
the ashes would pass and fall upon the 
ashpit floor. Difficulty was found in mak- 
ing the coke accumulate- uniformly and 
the ends of t is grate were frequently 
bare. 

The boilers were started gently and 
then operated at high capacity. After 
about two weeks a number of the tubes 
began to leak at the lower ends. They 
were expanded, but shortly began to leak 
again, and this process was repeated until 
the tubes were so injured that they could 
not be further expanded. They were then 
removed and new ends were welded on, 
but aiter a comparatively short time they 
leaked again. The leaks were more on 
the back half of the boilers than on the 
front. In winter when a nearby door in 
the building was open and cold air blew 
on the vertical grate, when the ends of the 
grate were bare, the leakage would in- 
crease. After learning how to keep the 
vertical grate covered, and keeping the 
door closed, the general trouble continued. 

Knowing the sensitiveness to dirt on 
the crown sheet of vertical fire-tube boil- 
ers, as the design permitted access to the 
interior, these crown sheets were ex- 
amined and found to be clean. Thinking 
that possibly some invisible oil had en- 
tered the boilers in some way, one of the 
boilers was boiled out with caustic soda, 
but with no effect. 

The opinions of several boiler experts 
were obtained, but they differed and were 
unsatisfactory. One thought that the 
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workmanship was poor, another that the 
design was the worst he had ever seen. 
Another thought that the tube plates’ were 
too limber and even recommended rivet- 
ing crown bars to them to stiffen them. 

Spring Hill coal from Nova Scotia was 
used at first, followed by New River coal 
from West Virginia. With the Spring 
Hill coal the lower ends of the tubes 
quickly became incrusted with clinker, 
and were finally closed by it and a little 
later the clinker would hang in stalactites 
from the tube ends. Not all of the ends 
would be closed, but this was the case 
with a large proportion of them. With 
New ‘River coal there was less: trouble. 
Spring Hill coal was satisfactory under 
horizontal boilers and never plastered 
over the tagibes; in the vertical boilers, 
however, the incrustation was so hard 
that it had to be removed with chisels. 
This incrustation was of course molten 
earthy matter injected by the draft 
against the tubes and tube plate and 
there congealed by the comparatively low 
temperature of the metal. In the hori- 
zontal boilers it falls to the bottom of 
the setting before it arrives at the tubes. 
In water-tube boilers it can be seen ad- 
hering to the lower tubes. 

The existence of this incrustation prob- 
ably furnishes the explanation of the 
tube leakage. As a large proportion of 
the tubes became stopped up the others 
had to pass all the hot gases, the water 
about their ends was probably driven 
away and they became very much over- 
heated, causing them to over-expand, to 
become upset, and at some later time, 
when they became cooler, to be loose in 
the holes. 

As a last resort, when it seemed as 
if the boilers must be consigned to the 
scrap heap, someone suggested that to 
lengthen the firebox and raise the boilers 
by the amount of the extension might 
cure the trouble. One boiler was thus 
altered, started August 31, 1908, and run 
at the estimated rate of 1100 horsepower 
24 hours per day for some _ three 
months, without the slightest leakage, al- 
though the tubes were very thin from 
over-expansion. The other boiler was 
then altered, and started February 25, 
1909. When the first boiler was worked 
at the estimated rate of 1100 horsepower 
it consumed 84,000 pounds of New River 
coal in 24 hours, burning it at the rate 
of 46 pounds per square foot ‘of grate 
per hour. Neither boiler has leaked up 
to the time of presenting this paper. 

The distance from the grate to the tube 
plate is now 12 feet 2% inches. There 
is some incrustation, but it is light, brittle 
and easily crushed, and can be blown off 
by a rotating multiple-tube blower in the 
smokebox. The tubes are conveniently 
and quickly blown in this way every three 
or four hours. 

The boiler plant at this mill consists of 
Babcock & Wilcox boilers, 90-inch hori- 
zontal return-tubular boilers, and the two 
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vertical boilers described. The latter were 
intended to reduce the space occupied, 
both on the floor and above. The rear 
drum of the chain grate is exposed and 
the clinker is dropped at the back end, 
where it is easily removed without incon- 
venience to the fireman. Above is room 
for the smoke flues and economizer, 
which with other types of boiler would 
have been placed, in this case, with diffi- 
culty. 





Feed pipe and fittings 
of brass 2%4 iron size 


After these boilers had been operated 
long enough to show that they were re- 
liable and a good investment, it was de- 
cided to test one of them, with the results 
given in the accompanying tables. 

While the evaporation is good it is not 
satisfactory. The function of a boiler is 
to absorb the heat generated in a furnace. 
The furnace efficiency may be poor and 
the boiler efficiency good, and that was 
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the case during these trials. The best 
furnace result occurs when the carbon is 
burned to CO. with as little surplus air 
as practicable. In these trials the CO. 
was low and some CO was nearly always 
found. It was impossible to get any bet- 
ter combustion for reasons which I do not 
know. Experiments will probably be 


made to ascertain this and overcome the 
trouble. It might disappear with another 
kind of stoker. 


Middle of 
Gage Glasses 
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500. This could only be done by reduci 
the grate area. 

An interesting result of the tests is t! 
the superheat was the same at all rates 
power. 

Returning again to the matter 
clinker on tubes, it occurs on locomoti: 
which burn anthracite, and I understa 4 
on locomotives of the Boston & Mai.e 
railroad which burn coke. In the latter 
case coke-burning locomotives cannot 


Power, NY. 


REPAIRING A LEAKY VERTICAL FIRE-TUBE BOILER 


That the boiler efficiency was good is 
evident from the low temperature of the 
escaping gases, when developing over 
1000 horsepower, which is at the rate of 
less than 5 square feet of water surface 
per horsepower. It will be noticed that 
the evaporation was best on combustible 
when the boiler was operated at double 
its rated horsepower. It was found im- 
possible to keep the horsepower down to 


used on long runs, but whether a better 
quality of coke would be more successful 
I do not know. Professor Denton has 
informed me that clinker accumulated on 
the boiler tubes of a transatlantic steam- 
ship on which he was a passenger to such 
an extent that men were sent into the 
combustion chambers to remove it. He 
also referred to a Manning boiler on 
which this trouble occurred. 
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Another Butt-Strapped Joint Failure 


Is the Butt-strapped Rivet Joint a Cure for the Hidden Crack ? 
The Second Case within a Year of Failure of a Joint of This Type 





A boiler rupture of more than usual 
interest, which very fortunately did not 
result in an explosion, recently occurred 
plant of Hotchkiss Brothers & 
of wood trim, at 
At four o’clock on 


the 
manufacturers 
Conn. 


at 
Co., 
Torrington, 








SHOWING THE DEVIATION OF THE SHELL 
FROM A TRUE CYLINDER AT THE 
RUPTURED JOINT 


Front Head 
of Boiler 


the mill. The -water came from the right- 


hand side of the shell over the grate, at 
such a rate that the fire was drawn and 
by five o’clock water had collected to a 
depth of about six inches in the ashpit. 
The trouble was assumed to be caused 
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abandon the of 
and a new one was installed in 


It was decided to 
the boiler 


use 
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FIG. 2. SHOWING LOCATION OF PLANES IN 











its place. Through the courtesy of W. 
A. Hotchkiss we were able to take nu- 
merous measurements showing the con- 
tour of the shell in the vicinity of the 
6 7 8 
be - 18+ 
le- 13--> - 
® 
fen) 
Lo— - —99-—— = —o 
6 7 8 Power, N.Y. 





WHICH THE DISTORTIONS 


SHOWN IN FIG. 3° WERE MEASURED 
by a leak along the calking edge of a cracked seam and also of the other seams. 
seam, and a boilermaker was secured to The boiler was built in 1895 by the 
make the necessary repairs so that the Cunningham Iron Works, the stamps on 


boiler might be put in service the fol- 
lowing day; but when the brick covering 
was removed in the vicinity of the leak 


all of the shell plates being “Central Iron 
Works Fire Box Steel 60,000 T. S. Har- 
risburg.” 
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FIG. I. 
the afternoon of September 21, the fire- 
man noticed water running down the side 
Of one of the units of a battery of two 
hori 


ontal-tubular boilers used to operate 


DETAILS OF THE TRIPLE-RIVETED BUTT-STRAP 





JOINT 


it was found that the water came through 
a crack in the solid plate along the outer 
row of rivets below the butt strap of the 
longitudinal joint which was triple-riveted. 


Pow, N.Y 
WHICH FAILED 
three 


was made in 


inches long over 


The shell, which 
courses, was 17 feet 2 
all, and 66 inches inside diameter at the 
end coufses. There were seventy-nine 
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DEPARTURES FROM CIRCULAR SECTION MEASURED ON PLANES INDICATED IN FIG, 2 
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35-inch tubes 16 feet long and the brac- 
ing above the tubes consisted of five 1.5- 
inch diameter through rods with upset 
ends. The boiler was supported on the 
setting walls by four cast-iron brackets, 
each of these being attached to the shell 
by six 13/16-inch rivets. The shell and 
straps were both of %-inch thickness, 
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planes marked 1 to 8 in Fig. 2, the posi- 
tions of points I to 4 on the front course 
being also indicated in Fig. 1. The points 
on the front course were selected at ir- 
regular distances as shown, on account of 
the interference of nozzle, manhole and 
bracket with more evenly spaced posi- 
tions. Point 7 was selected on the rear 











FIG. 4. DETAILS OF FORM 


and the rivets all 13/16-inch in diameter, 
pitched about 67/16 on the outer rows 
and 37/32 on‘’the inner rows. Fig. 1 
shows the dimensions of straps and the 
spacing of rivets, also the location of the 
crack, which is also illustrated in Fig. 5. 
The length of the rupture was 23 inches 
and it commenced 7% inches in front of 
the line of girth rivets connecting the 
front and center courses, and extended 
toward the front from this point. The 
crack was not in one continuous line but 
had a break near the center of its length, 








FOR MEASURING DISTORTION 


course because it represented the point 
of maximum divergence from a true cyl- 
inder on this course. 

The method used for measuring the 
contour at the several points is illustrated 
in Fig. 6, the form used consisting of a 
board which had ends about four inches 
long sawed to a radius of 33% inches, 
this being the radius of the outside of 
the cracked course. Between these ends 
a curve of 35 inches radius was ac- 
curately cut, and the distance between 
this curve and the shell was measured 








gol 


Fig. 3. Notwithstanding the fact that this 
form spanned about 36 inches of the cir- 
cumference of the shell, it was not long 
enough to reach entirely over the dis- 
torted portion adjacent to the seam. This 
is shown by the fact that some of the 
contours in Fig. 3 commence with devia- 
tions of 1/32 of an inch instead of 
with zero as they would have done 
if the shell had been true to form at 
the points where the board templet 
rested upon it. Fig. 3 shows the con- 
tour of the shell across the joints, true to 
scale in the respective planes indicated 


in Fig. 2. To ascertain if the shell 
was generally out of round, numerous 
measurements were made on different 


portions of all courses away from the 
seams, and at none of these points was 
the shell found to deviate more than 
1/32 of an inch from a true cylinder. 
It will be noted in Fig. 3 that the great- 
est variation from a true cylindrical form 
is in the plane 3-3, of Fig. 2 
nearest the center of the crack. 

While the seam on the rear course is 
very much out of true, as shown by the 
contours at points 7 and 8 of Fig. 3, it 
will be noted that it is not sided 
like the seam of the front course, but 
that the deviations from a true circle are 
symmetrical with to the strap. 
The variation, as shown in 
plane 7, was confined to a very short 
length of shell, not more than 7 or 8 
inches long. The fact that the joint 
on the front course was considerably out 
of true could be noted by sighting along 


which is 


b 


one 


respect 
extreme 





FIG. 5. THE 23-INCH CRACK 


the ends of the crack at this point over- 
lapping each other as shown in Fig. a 

While the formation of this crack had 
probably extended over a long period of 
time, the final breaking through was very 
sudden as evidenced by the severe leak- 
ing, caused at once by the failure. The 
contour of the shell was measured in the 


FIG. 6. 


with inside calipers, as shown in Fig. 6. 
The board form actually used to take 
the measurements with, however, was of 
much greater length than that shown in 
this view. The dimensions of the board 
form are given Fig. 4, the points 
marked 1 to 9 in this figure correspond- 
ing to the similarly numbered points in 


in 


METHOD OF MEASURING THE DISTORTION 


the shell just below the outer butt strap, 
the shell showing a decided hump about 
the middle of the crack. 

This boiler had been in use about 13 
years at a pressure of 90 to 100 pounds. 
The efficiency of the seam was 87%4 
per cent. and, using the stamped ten- 
sile strength as a basis of calculation, 





go2 


the shell had a factor of safety of prac- 
tically six when carrying 100 pounds 
pressure, so the cracking of this sheet 
cannot be attributed to undue strain. 
This is the second failure in New Eng- 
land of a butted an dstrapped joint which 
has come to our knowledge in about one 
year’s time, the previous one being that 
of the Woonsocket boiler, described in 
Power for January 26, of this year. 





Efficiency Tests of Lubricating 
Oils* 
By Pror. Frepertck H. SIBLey 


The tests described in this paper were 
made at the Case School of Applied 
Science, Cleveland, O., and had for their 
object: 

a. To determine the relation between 
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it is probable that if the load selected is a 
suitable one for a given oil then the fric- 
tion will increase if the viscosity is in- 
creased. There seems to be no positive 
relation established between the viscosity 
and the wearing qualities of oils. 


The apparatus used in these tests was 
the Benjamin machine shown in Fig. 1. 
The pulley D on the shaft B is driven 
from a countershaft, having tight and 
loose pulleys. The journal EF, upon which 
the tests were made, is 8 inches long and 
3.22 inches in diameter. Around the 
journal fits a babbitted sleeve, which is 
split in the middle, the upper half having 
oil grooves diagonally across it and in- 
tersecting in the middle in the form of a 
letter X. At the intersection of these 
grooves is the hole for the admission of 
oil. The lower half of the sleeve is with- 
out oil grooves. The sleeves are held in 
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tests by compressing them to a length of 
1114 inches, observing the load and then 
making this length the same for all ihe 
tests. The lever arm O was fastened to 
the upper block and its outer end 5 
fitted with a knife edge which rested on 
a scale pan. The lubricant was d 
through a sight-feed oil cup at M. The 
temperature of the bearing was deter- 
mined by means of a thermometer in- 
serted in an oil well at N. The machine 
was driven by an electric motor and the 
speed kept practically constant at -<o0 
revolutions per minute by means of a 
water rheostat. 

The tests were conducted as follows, 
great care being taken to keep the con- 
ditions as nearly constant as possible for 
all the oils: The journal and sleeve were 
first cleaned with coal oil (kerosene) and 
rubbed dry with waste. The machine was 
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I. APPARATUS USED FOR TESTING THE EFFICIENCY OF LUBRICATING OIL 


the viscosity and the wearing and. lubri- 
cating qualities.of the oils. 

b. To determine the effect of the con- 
stituents of the various oils on the lubri- 
cating qualities. 

Twenty-two oils were tested, the meth- 
od of procedure being to find the chemi- 
cal composition and viscosity of each oil 
and then to use it as a lubricant in a 
journal bearing. The temperature and 
frictional resistance were observed for a 
given length of time under a known load 
and speed. Previous experiments have 
left the question of the relation between 
viscosity and friction rather unsettled, but 


*Abstract of a paper read before the Amer- 
ican Society of Mechanical Engineers. 


position on the journal by the cast-iron 
blocks FF. A collar at the back, next 
to the bearing C, and a washer and nut 
in front, prevent an endwise motion of 
the collar and sleeves, while allowing free 
rotation. The load is applied to both 
sides of the journal at the same time by 
compressing the springs when the nuts at 
the top of the springs are screwed up. 
Under ordinary working conditions the 
load is applied to but one side of the 
journal. These experiments therefore do 
not conform to actual conditions of pres- 
sure and wear, but as the results are 
comparative they are as fair to one oil as 
another in this respect. 

The springs were calibrated before the 


then put together and the factor known 
in these tests as the lever-arm constant 
was determined. This was found by rest- 
ing the knife edge K on the scale pan 
and rotating the journal first to the right 
and then to the left with no compression 
in the springs. The average of these 
readings gave the constant weight of the 
arm on the scales. Then the frictional 
resistance of the machine at any instant 
was measured by the difference between 
the scale reading at that instant and the 
lever-arm constant. After the constant 
had been determined the springs were 
screwed down to a length of 11% inches, 
giving a load of 1302 pounds for the 
whole bearing. 
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The oil cup was partly filled and the 
oi: kept at a constant level to keep the 
flow constant at eight drops a minute. 
Tie machine was then started, and tem- 
perature and scale readings were taken 
every ten minutes. The oil feed and the 
speed of the machine were kept prac- 
tically constant. At the end of two hours 
the oil supply was shut off and the run 
continued under the same conditions until 
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the friction and temperature of the bear- 
ing indicated that the oil had given out. 

The results of the tests are shown 
graphically in Figs. 2, 3 and 4. The hori- 
zontal scale shows the time in hours from 
beginning to end of test. The full lines 
refer to the bearing temperature on the 
right-hand scale, and the dotted lines re- 
fer to the coefficient of friction scale at 
the left. 
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Time in Hours 


"903 


The coefficient of friction from which 
the dotted lines were plotted = journal 
friction + load. For the machine used 
in these tests, this equation becomes 

Coefficient of friction = 
lever arm 


(scale reading — lever arm constant) —_——.-—_"; 
radius of journal 


load 





The scale reading is taken from the log 
sheets of the test; the lever-arm constant 
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FIG. 2. CURVES OF FRICTION AND TEMPERATURE OBTAINED IN TESTS I TO 9 4 
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FIG. 3. CURVES OF FRICTION AND TEMPERATURE OBTAINED IN TESTS I0 TO 16 
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was equal to 13.656 for this machine; 
the length of the lever arm was 31.625 
inches; the radius of the journal was 
1.61 inches; the load on the journal was 
1302 pounds. 

In the case of the castor oil, where the 
coefficient of friction at the end of two 
hours was 0.024 (see chart), substituting 
in the above formula and _ transposing 
gave the following result: 


1.61 


aan 


scale reading = 0.024 X 1302 X 
13.656 = 15.25." 


The scale reading being the known factor, 
the coefficient of friction was calculated 
for intervals of 10 minutes correspond- 
ing to the time of the readings. 

Table 1 gives the result of the chemi- 
cal tests together with the data not shown 
in the diagrams of Figs. 2, 3 and 4. The 
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temperature. The viscosities were taken 
at different temperatures because it is not 
practicable to take them all at the same 
temperature. The viscosity of an oil like 
No. 7, for example, if taken at a tem- 
perature of 210 degrees would not fairly 
represent the viscosity of that oil, as it 
was never intended to be subjected to 
such a high temperature. 

The “saponification number,” column 
5, is the number of milligrams of potas- 
sium hydrate that will be taken up by 
one gram of the oil, that is, the number 
of milligrams of KOH per gram of oil 
that would be required to make soap. In 
an engine cylinder at a high pressure and 
temperature an oil may become decom- 
posed, and the fatty acid being liberated 
will attack the metal of the cylinder. It 
follows therefore that the higher the 
saponification number of an oil, the great- 


TABLE 1 CONSTITUENTS OF OILS AND DETAILS OF TESTS 
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son why some of the oils in these te 
broke down early was because the lo 
was too heavy for them. 

Oil No. 21 contained paraffin and t 
injurious effect of this substance on t 
lubricating quality of the oil is shown j 
the chart for that oil, Fig. 4. 

Oils No. 18, 19, 21 and 22 are in 
vidual hydrocarbons separated by loi: 
continued fractional distillation fro 
Pennsylvania and Texas oils. The seri s 
C, H,, may be regarded as representi:.. 
the larger portion of the constituents 
lubricating oils as made from crude petro 
leum. The higher viscosity of these hyd: 
arbons, which are relatively poor 
hydrogen, is shown in the table. Pro- 
fessor Mabery has been led to belic 
from his examination of different varietics 
cf petroleum and the separation of indi- 
vidual hydrocarbons, that in oils like 





| Om FEED 


| (8 drops per min.) ENDURANCE TEST 





Max. 
Temp. 


| Max. | Max. Max. 


Coef. 


Hours Hours 


Feed | Coef. |Temp.. Run 





Pure castor (vegetable source) 
Pure sperm (animal source).... 
Rape seed (vegetable source) .. 
Engine No. 32789..... aarice areca 
Machine No. 32631 


Capitol cyl. No. 32790........ 
Dynamo No. 32,792 
Union thread cutting No. 1... 


ORT ik bbt carina thsi eee ce 
Model cyl. No. 14..........3. 
Eldorado engine No. 37 
Filtered cyl. No. 72 

Shield cyl. No. 6 


Nos. 4 to 17 inclusive have for 


their principal constituent~ one of 
the four hydro-carbons CnH2" +», 
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CnHen—2, 


C"Hoen, 


Cn Hon 
Cn Hon-2 
Cn Hon-4 


Cn Hen 
Cn Hon 


104 at 210° 
192 at 70° 
108 at 150° 
163 at 70° 
472 at 70° 


123 at 212° 
86 at 70° 


Low 


480 at 70° 





at 210° 
at 210° 


at 250° 

at 210° 
37 .6 abs. 
87.4 abs. 
75.3 abs. 





0.86labs. 
0.868abs. 
0.923abs. 
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1 Nos, 4 to 17 inclusive are standard products made from Ohio and Pennsylvania products, 


constituents of the oils, shown in col- 
umn 4, were found by distillation, each 
constituent having a different temperature 
at which it separated from the oil.: The 
purpose was to compare each oil having 
one of the above hydrocarbon radicals 
with the first three oils given, and thus to 
determine the relative effect of these 
hydrocarbon constituents. 

The specific gravity is given in degrees 
Baumé and is determined by the for- 
mula: 


130 
specific gravity 
The viscosity was determined with a 

Saybolt viscosimeter. It is expressed in 


the number of drops per minute that will 
pass through a given orifice at a definite 


— 130 = degrees Baume. 


er the quantity of acid that may be 
liberated to attack the cylinder walls. 

It can hardly be said that the -tests 
show any definite relations between the 
viscosity and the wearing and lubricating 
qualities of the oils. They are interesting 
rather as showing the behavior of the 
particular oils in question in comparison 
with the relatively familiar examples 
numbered 1, 2 and 3. The viscosity of an 
oil does affect its lubricating quality in 
that if the oil is adapted to the load put 
upon it, then the lower its viscosity the 
better lubricant it will be. With heavy 
oils some work will be absorbed in over- 
coming the internal resistance of the oil 
itself. The load should conform to the 
character of the oil, a light oil being 
unsuitable for a heavy load. The rea- 


those of Nos. 4 to 17 of the table, the 
general composition is represented by the 
series C, H C,H They also 
doubtless contain smaller amounts of 
hydrocarbon poorer in hydrogen. 


2n? 2n— 2° 





The United States Civil Service Com- 
mission announces an examination on 
December 15, 1909, to fill two vacancies 
in the position of assistant engineer at 
$1080 each, National Museum, Smith- 
sonian Institution. The subjects and 
weights are as follows: Letter writing, 
10; practical questions in mechanical and 
electrical engineering, 65; experience in 
mechanical and _ electrical engineering 
work, 25. The application form is No. 
1093. 
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Turbines 


Capacity More Than Doubled and Cost of Operation Decreased 30 Per 
Cent. by the Addition of a Low-pressure Turbine to a Condensing Engine 





Meeting of Mechanical Engineers at Boston 


The engineers of Boston and vicinity 
to the number of about 250 attended a 
meeting on Wednesday evening, Novem- 
ber 17, held under the auspices of the 
local members of the American Society 
of Mechanical Engineers, and devoted to 
the discussion of the low-pressure steam 
turbine. Prof. Ira N. Hollis, who oc- 
cupies the chair of mechanical engineer- 
ing at Harvard University, in opening 
the meeting announced that the next 
meeting would be devoted to a considera- 
tion of the effect of superheated steam on 
cast-iron fittings and that at the January 
meeting they hoped to entertain the next 
president of the American Society of Me- 
chanical Engineers, George H. Westing- 
house, together. with the vice-president, 
secretary and other members. 

The first speaker of the evening was 
Henry G. Stott, superintendent of motive 
power of the Interborough Rapid Transit 
Company of New York, who told of the 
results ebtained by attaching a low-pres- 
sure turbine to one of the 5000-kilowatt 
units in the Fifty-ninth street station. 
This unit is driven by twin-compound 
engines of the Manhattan type, having 
cylinders 42 and 86 inches in diameter, 
running at 75 revolutions per minute, 
guaranteed for 100 per cent. overload 
and capable of carrying 8000 kilowatts 
continuously, with a rise in temperature 
of only 35 degrees Centigrade. It was 
impracticable, however, to run it at this 
capacity as the engine under this load 
required something over 20 pounds of 
steam per kilowatt-hour. An increase in 
the capacity of the station, which was 
imperative, could be effected by putting 
in additional units of either the piston 
or turbine type, but the addition of a 
low-pressure turbine to the existing unit 
would not only give the required in- 
crease of capacity, but would improve the 
efficiency. This consideration led to the 
installation of a Curtis three-stage tur- 
bine of 5000 kilowatts capacity, taking the 
exhaust steam from the two compounds 
which run the unit. The reciprocating 
engine is run under a fixed back pres- 
sure of about 16% pounds absolute, al- 
though a variable back pressure would 
be more efficient, and will be used in 
future installations. The reason for the 
Present practice is that some riveted ex- 
haust pipe, which was on hand, was used 
for the present installation, and it was 
found to be so leaky as to affect the vac- 
uu prejudicially when the pressure 
within it was allowed to fall below that of 
the atmosphere. A separator was installed 


between the engine and turbine to elimi- 


nate the oil and moisture, which 
amounted to about 10 per cent., which 
the separator did not separate. It was 


filled with innumerable baffles and they 
put in some more, which did not improve 
it very much. The baffles then began to 
become loose, with the result that the 
engine room sounded like a boiler shop. 
The baffles were finally removed alto- 
gether, with an improvement in the effi- 
ciency of 5 per cent. The whole secret 
of separation is the supplying of a cham- 
ber large enough to protect the water 
as it is dropped out of the steam and 
allow it to be removed by a pump. They 
are putting in some 28 feet in length and 
8 feet in diameter. The turbine has no 
governor except the emergency, the al- 
ternating-current generator keeping auto- 
matically in step with that of the main 
unit. The machine is electrically coupled 
by means of the leads of the engine gen- 
erator. All they have to do is to start 
the turbine generator as an _ induction 
motor, and as soon as the load is 
synchronized and the engine steam is go- 
ing to the turbine, the turbine generator 
will take some 8 per cent. of the load. 
As the total load is increased, the load 
becomes more equally distributed be- 
tween the two units, and when a total 
cutput of 1500 kilowatts is reached, each 
one carries approximately 7500. : The sta- 
tion is upon railroad work, with a plus 
and minus variation of 15 per cent. in 
load, lasting from a few seconds to sev- 
eral minutes. It is very important to 
get rid of moisture in the steam which 
goes to the low-pressure turbine, as its 
effect is doubled, due to frictional losses. 

The atmospheric relief valves have to 
be set about 10 pounds above the at- 
mospheric pressure, and the large valves 
under this pressure gave a great deal of 
trouble by chattering. As soon as the 
chattering commenced, of course, the vac- 
uum went to pieces. 

The rest of the story is practically all 
success, and is, therefore, easier to tell. 
Twenty-six tests of from four to twelve 
hours’ duration.each had been made; the 
service condenser in the base of the tur- 
hines enabled them to recover all the 
steam furnished, and it was weighed 
upon a 20-ton scale, capable of weighing 
to one-half pound, checked by a Venturi 
meter, which was not, however, found to 
be satisfactory for the service. Allow- 
ances were made for the water taken out 
by the separator. The net effect of the 
addition of the low-pressure turbine was 


an improvement in economy of 23 per 
cent., and a doubling of the output. 

A remarkable effect was the straight- 
ening out of the efficiency curve of the 
combined units, which varies only 0.4 of 
a pound between gooo and 15,000 kilo- 
watts output, the point of maximum eff- 
ciency being about 12,000 kilowatts where 
the consumption is about 13 pounds per 
kilowatt-hour, and the unit may be run 
back to go00 and up to 15,000 without 
increasing this to more than 13.4. In the 
two new units the turbine has not been 
altered, but the generators have been 
increased so that the point of maximum 
economy will be at 14,000 kilowatts in- 
stead of at 12,000. 

They are able to turn out a kilowatt- 
hour on the switchboard for 1%4 pounds 
of coal, including all the auxiliaries. The 
coal has a thermal value of about 14,500 
B.t.u. 

“As a matter of fact,” said Mr. Stott, 
“it makes no difference whether we in- 
clude the auxiliaries or not, because we 
discharge their exhaust steam into the 
separator, whence it goes into the tur- 
bine.” 

While the improvement in steam econ- 
omy was around 23 per cent., the total 
improvement, including operating ex- 
penses, which takes into account the sav- 
ing in labor, lubricating oil, etc., amounts 
to some 30 per cent, 

The relative operating and maintenance 
cost of the three types of units stands 
now: 


Reciprocating engines........ 100 


Steam turbines......... kxede 
Combination engine and tur- 
rere ee ne re - 7O 


The speaker allowed that the steam tur- 
bine was about 10 per cent. more efficient 
in steam consumption than the recipro- 
cating engine, and offered a further op- 
portunity for saving 13 per cent. in labor, 
etc. Another source of saving with the 
turbine was the possibility of using the 
condensate. With the piston-engine units 
barometric condensers were used, and the 
water was thrown away. It is not much 
of a problem to get the oil out of steam, 
but it is impracticable with any apparatus 
which a metropolitan station can afford 
to install to get it out of the emulsion after 
the steam has condensed. 

Referred to the Rankine cycle, the ther- 
mal efficiency of the combined units is 
almost exactly 23 per cent. 

In a condenser the transfer of 400 or 
500 B.t.u. per square foot per hour was 
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looked upon as the limit. By rearrange- 
ment of the baffles, etc., they have been 
able to increase this to 750 B.t.u. per 
hour. 
Taking 
indicated 


1.46 as the ratio of kilowatt to 
horsepower, thus allowing for 
electrical and frictional losses, the con- 
sumption per indicated horsepower is a 
little under 9 pounds of dry saturated 
steam per hour. The addition of the tur- 
bine has resulted in an increase in capa- 
city of 125 per cent. 

W. L. R. Emmet, of the General Elec- 
tric Company, considers himself the par- 
ent of the low-pressure turbine, having 
read a paper upon the subject at the 
World’s Congress in St. Louis in 1904. 
The installation of which Mr. Stott had 
told was particularly interesting because 
the engine-driven units were the largest 
which had been produced and were the 
immediate predecessors of the turbine- 
driven unit. One of the best points of the 
low-pressure turbine is that it is efficient 
through a wide range of load. The reason 
is that the piston engine has a fixed capa- 
city in the low-pressure cylinder, and just 
as soon as this capacity is past, the effi- 
ciency falls off rapidly. There are a great 
many overloaded engines in the world, 
and they run a great deal of the time in 
the overloaded condition. The low-pres- 
sure turbine has the advantage of flatten- 
ing the load curve and enormously in- 
creasing the capacity. The peak capacity 
of the unit in question had been increased 
from 6500 to 16,000 kilowatts. Another 
change which Mr. Stott had made was to 
put more grate surface under his boilers, 
so that out of the same boiler plant he can 
get a great deal more steam. The cotn- 
bined result is that he has easily doubled 
the capacity of his station. This result 
accomplished by other means would have 
cost $200 a kilowatt. Everything that has 
been done has cost under $30, and prob- 
ably a good deal under. The same thing 
is feasible for anybody who has a steam 
engine and who can use or sell electricity. 
In Kansas City he had examined a plant 
where by changes which would cost under 
$20 per kilowatt an addition of 40,000 kilo- 
watts could be added to the capacity. At 
St. Louis is another plant where the same 
addition can be made for slightly less 
money. 

The piston engine is the more efficient 
in the high-pressure stages of the expan- 
sion, but the turbine can complete the ex- 
pansion through the lower stages where 
the piston engine cannot. 

Engineers are apt to think that their en- 
gines cannot be run noncondensing. When 
the combined unit under consideration is 
operated with 16,000 kilowatts on it, the 
engine is carrying a greater load than that 
which would normally be put upon it run- 
ning condensing. 

There are valves on the admission end 
of the turbine, by which the distribution 
of the load as between the turbine and 
piston engine can be shifted considerably. 
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As a rule, you can put heavy overloads on 
noncondensing engines, the ample expan- 
sion in the second cylinder resulting in 
good efficiency. On a 1500-kilowatt engine 
in Milwaukee the noncondensing efficiency 
steadily improved up to above 2000 kilo- 
watts. Condensing it was very much 
werse at 2000 than it was at 1500. 

The installation which Mr. Stott had de- 
scribed was an example of the simplest 
application of the low-pressure turbine. 
Where the supply of steam is intermittent, 
the mixed type of turbine can be used, 
having a set of nozzles through which 
steam can be supplied directly from the 
boilers, or another source, when that from 
the intermittent source is insufficient. 
Such a unit at the plant of the Illinois 
Steel Company is developing a kilowatt- 
hour with 19 pounds of dry saturated 
steam. He was surprised that the low- 
pressure turbine had not found more favor 
among the mills of New England, where 
there appeared to be ample opportunities 
to use it to advantage. 

H. E. Longwell, of the Westinghouse 
Machine Company, said that the low-pres- 
sure turbine is no new thing. In the 
earliest days everything above 500 kilo- 
watts was made in two sections, a high- 
and low-pressure section, often with a 
reheating receiver. The two shafts of 
these turbines were connected with a 
coupler. It was with many misgivings 
that the Westinghouse company put in at 
Hartford a 1500-kilowatt unit, the first of 
that size to be built in a single casing. 

The disconnected compound engine is 
nothing new. It has been quite a usual 
thing to run engines in one portion of 
the shop upon the exhaust steam of en- 
gines in another portion. In the joining 
of the low-pressure turbine to the high- 
pressure. piston engine we have simply 
made a combination of old and well known 
elements. 

He was not able to understand why the 
combination of piston engines and low- 
pressure turbines should be so- much better 
than a straight turbine. The three-stage 
turbine attached to the Interborough en- 
gine must be exactly like the last three 
stages of the straight turbines, and the 
comparison must be between the recipro- 
cating engine and the two initial stages. 
If the addition of the three low-pressure 
stages has been productive of such excel- 
lent results, why would it not be better to 
discard the low-pressure cylinder of the 
piston engine and add the two _ initial 
stages of the turbine. Mr. Stott, in sketch- 
ing the efficiency curves of the engine 
upon the blackboard had said that as the 
overload the efficiency curve 
noncondensing ran into and blended with 
the condensing curve ; in commenting upon 
which Mr. Longwell said that it looked to 
him like destroying the economy of an 
engine by putting a condenser onto it. 

Max Rotter, of the Allis-Chalmers 
Company, for fear that the low-pressure 
turbine might, in light of the previous 
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discussion, be deemed of universal a: 
cation, cited some instances wher: 
use was not advisable. His company 
been asked, for example, to put a 

pressure turbine onto an engine exh 
ing under a pressure of seven po 
absolute, so that the turbine would 

the steam at six or seven pounds b 
the pressure of the atmosphere and 
it down to 28 inches vacuum. The 

ject is absolutely feasible on paper. 

trouble would be in operating the 

denser effectively with all the leaks 
would be possible on a low-pressure 
inder and connecting main containi 
pressure six or seven pounds less 

that of the atmosphere. 

They had actually been asked to figure 
on a turbine to run on steam from 
geysers. This could be done if the hot 
water could be so confined that the tur- 
bine could get the steam off from it, but 
it would take about 50 pounds of water 
to a pound of steam, and geysers were 
not usual in localities where power was 
in demand. 

There is one very good feature of the 
low-pressure turbine, in addition to those 
which had been brought forward, and 
that was the possibility of using in- 
dustrial steam. For instance, there is a 
turbine being installed in a rubber plant 
where steam from the vulcanizers is re- 
leased at 10 pounds pressure above the 
atmosphere. The scheme is to discharge 
these vulcanizers into a receiver at about 
atmospheric pressure, and the number of 
vulcanizers is such as to furnish a prac- 
tically continuous supply of steam for 
the production of 1000 to 1200 kilowatts, 
the only expense being for condensing 
and the initial cost of the installation. 
Being a turbine man, he hated to say 
anything against the low-pressure tur- 
bine. He had not seen a single solitary 
instance in which figures would not show 
the steam turbine coupled to a_ piston 
engine to require less steam than either 
a piston engine or a complete turbine 
working through the same range. But 
there are cases where the low-pressure 
turbine is not advisable. He _ believes 
the situation in New England, of which 
Mr. Emmet had complained, to be due 
to the fact that the question in regard to 
the production of power in mill and man- 
ufacturing establishments is not “how 
cheapiy it can be produced?” but, “is it 
absolutely reliable and flexible?” With 
a low-pressure turbine we can get the 
reliability, but we cannot get all the flex- 
ibility, for we have robbed the engine of 
the condenser and the turbine of its initial 


The cost. of power produced in 


stages. 
an industrial plant is such a small item 
that whether you make it 25 per cent. 
more or less does not cut any figure at 
all. The thing that the operating engi- 
neer demands is absolutely continuous 
running with the least bother. 

One of the cases where he would not 
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advise the use of a low-pressure tur- 
bine is where you have an old engine 
vhich runs by the grace of God and a 
w tie bolts such as you see illustrated 

the columns of the technical press 
nder the title of “How We Patched the 
Cylinder.” 

There are many cases where engines 
are running underloaded instead of over- 
loaded. By adding a condenser to the 
compound engine you will lower the mean 
eilective pressure at which the engine 
attains its best efficiency. This is one 
gain, and the other gain is that directly 
due to the condenser, and the sum would 
be more than could be gained by adding 
a low-pressure turbine. 

He would never puta low-pressure 
turbine onto a compound engine which 
could not be run condensing; that is, 
where the steam must be used for manu- 
facturing purposes. The audience was 
inclined to take this statement as a joke, 
but Mr. Rotter explained that they had 
actually had propositions to put a low- 


-s we wn at 
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by expanding steam from the absolute 
pressures given in the first column to 
28 inches of vacuum. The significance 
of the several columns is explained by 
the headings. The values given under the 
next to the last heading are the number 
cf pounds of steam which would be re- 
quired by an engine having a nonconduct- 
ing cylinder, so that there would be no 
thermodynamic losses with the given as- 
sumptions for the efficiencies of the en- 
gine and generator, and the values under 
the final heading give the steam which 
would be required, with different ratios 
of attainment to this ideal efficiency. 
Mr. Stott, being asked from the floor 
what pressure was used at the Inter- 
borough station, replied 190 pounds gage; 
and in reply to an inquiry as to the steam 
consumption of the engine under running 
conditions in the test which he mentioned 
replied 26 pounds per kilowatt-hour, 
equivalent to 18 or 19 pounds per indi- 
cated horsepower-hour. The engines were, 
of course, designed to be run condensing 
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engine, with the expectation of exhaust- 
ing the turbine under a back pressure of 
several pounds above the atmosphere in 
order that the steam might be used for 
heating and manufacturing purposes. 
There are cases where it might be of ad- 
vantage to add a low-pressure turbine 
tc a simple noncondensing engine—but 
they are rare. 

With a belted engine while the plant 
is increasing and being gradually electri- 
fied, so that the belt load is continuously 
decreasing while the electrical load is in- 
creasing, a point would soon be reached 
where it would ‘.e necessary to install a 
new unit, and it would be better sense 
to put in a high-pressure condensing tur- 
bine to start with which would fulfil all 
the necessities, 

This is not intended to apply to con- 
cerns which generate power as.a com- 
modity. 

Edward F. Miller, professor of steam 
engineering at the Massachusetts In- 
titute of Technology, submitted the ac- 
‘ompanying table, showing the possibilities 


had been designed to run noncondensing, 
the ratio would have been smaller. 

Mr. White, local representative of the 
Westinghouse company, explained that it 
was quite usual in the New England mills 
to use a large proportion of the steam 
exhausted by the engines for manufactur- 
ing purposes and heating. If a low-pres- 
sure turbine large enough to use only what 
remained were installed in series with an 
engine, any surplus steam, in periods of 
diminished demand for manufacturing 
purposes, would have to be blown away. 
He explained how a turbine could be put 
in of sufficient size to utilize the maximum 
steam supply, and made to drive a syn- 
chronous generator connected to a 
chronous motor belted to the main shaft. 
If this turbine got more than the normal 
amount of steam, the energy which it 
generated would be transmitted from the 
main shaft through the motor, reduce the 
load upon the engine, shortening up the 
cutoff, diminishing the steam supply and 
bringing things back to normal. 

Mr. Dreyfus sketched some efficiency 


syn- 
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curves showing that the efficiency with 
a constant initial pressure to the tur- 
bine is uniformly greater than that when 
it is allowed to vary. He also suggested 
that credit should be given to those who 
had taken an active part in the work of 
perfecting and introducing the low-pres- 
sure turbine and called attention to that 
of Professor Rateau and of Mr. Parsons 
as far back as 1894. 

Mr. Emmet said that a synchronous 
motor is very good, and not a very large 
motor 1s necessary. 





Annual Meeting of the American 
Society of Mechanical En- 


gineers 


The thirtieth annual meeting of the 
Engineering 
Societies building, 29 West Thirty-ninth 
street, New York, December 7 to to. 
The professional papers assigned to the 
meeting are as follows: Tests on a 
Venturi Meter for Boiler Feed, Charles 
M. Allen; The Pitot Tube as 
Meter, George F. Gebhardt; Efficiency 
Tests of Steam Nozzles, F. H. Sibley and 
T. S. Kemble; An Electric Meter, 
C. C. Thomas; Tan Bark as a Boiler 
Fuel, David M. Myers; Cooling Towers 
for Steam and Gas Power Plants, J. R. 
Bibbins; Some Studies in Rolling Mill 
Engines, W. P. Caine; An 
with Leaky Vertical Fire Tube 
and the Best Form of Longitudinal Joint 
for Boilers, F. W. Dean; Testing Suc- 
tion Gas Producers with a_ Koerting 
Ejector, C. M. Garland and A. P. Kratz; 
3ituminous Gas Producer, J. R. Bibbins; 
The Bucyrus Pile Driver, 
Walter Line Shaft Efficiency, 
Mechanical and Economic, Henry Hess; 
Pump Valves and Valve Areas and A 
Report on Cast Iron Test Bars, A. F. 
Nagle. 

In addition to the above papers there 
will be several valuable reports submitted 
by committees of the gas-power section. 


a Steam 


Gas 


Experience 


Boilers 


Locomotive 
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Foreign Belting Company to Build 
Factory in New Jersey 


The belting manufacturing firm of R. 
& J. Dick Company, of Glasgow, Scot- 
land, having found .itself compelled by 
the provisions of the new tariff law to 
build a plant in America or sacrifice its 
trade in this country, has secured ground 
for a factory between Clifton and Passaic, 
N. J. Plans for a factory 200x250 feet, 
which is larger than the home plant, have 
been prepared, and will be executed by 
the J. J. O’Leary Company. There will 
be an independent power house of 50x90 
feet The plant is to be in 
working order by spring. 


dimensions. 
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Tesheu’ oc an Economic Fuel for Boilers 


Evaporative Tests and Flue Gas Analyses Show That Combustion of Wet 
Spent Tan Compares Favorably with Coal Burning in Factory Plants 





BY 


It is the object of this paper to give 
the chief characteristics of wet spent tan 
as a boiler fuel. It is believed that tan- 
bark contains a larger percentage of mois- 
ture than any of the other moist fuels, 
and it is perhaps safe, therefore, to as- 
sume that its correct treatment as a fuel 
may indicate to a certain extent the most 
efficient means of dealing with other 
moist fuels. 

The nature of tanbark is too well 
known to require minute description but 
it may be stated, as relating directly to 
its use as a fuel, that its condition in the 
fire room varies with the method of its 
preparation for leaching, and its treat- 
ment in the leaches. Bark which has been 
finely disintegrated and has been blown 
a long distance through a pipe or flue 
will reach the furnaces almost in a state 
of a wet powder difficult to burn. On the 
other hand, with less thorough disintegra- 
tion and a shorter fan drive the tan will 
be in larger pieces which allow a freer 
passage to the draft. The tan in the fire 
room varies in temperature according to 
its final treatment in the leach house and 
according to the distance it is conveyed 
from the leach to the furnaces. Under 
good conditions it often reaches the fire 
room at a temperature of 110 degrees 
Fahrenheit. The amount of moisture in 
the tan varies with the leaching process 
and usually runs from 62 to 70 per cent. 
Oak tan is easier to burn than hemlock, 
because it is harder and does not become 
soggy and pack on the grate, and admits 
the draft more freely than the hemlock. 

Calorific tests conducted on samples of 
tan which were dried before burning 
showed an average heat content of 9504 
B.t.u. per pound. In the same test it was 
also shown that the degree of leaching to 
which the tanbark is subjected does not 
affect its fuel value except inasmuch as 
actual weight is subtracted by the leach- 
ing process, so that a smaller quantity of 
fuel reaches the fire room. As regards 
the loss of weight due to leaching, 100 
pounds of air-dry bark ground at the 
mill will result in about 213 pounds of 
spent tan, containing 65 per cent. mois- 
ture, in the fire room. That is, the 
weight of the spent tan is 2.13 times the 
weight of the bark ground. 

Since a pound of fuel contains 65 per 
cent. moisture, 0.35 pound, or the dry 
amount, must evaporate 0.65 pound of 
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before the. 


moisture. The calorific 
pound of dry tan is 
O35 X O5s00 = 3325 B:tat. 
which is the total B.t.u. in a pound of 
moist fuel. Subtracting the moisture loss 
would give 
3325 — 660 = 2665 B.t.u. 
as the available heat in a pound of fuel 
as fired. 

As previously deduced, the weight of 
the bark as ground multiplied by 2.13 will 
equal the weight of the spent tan. There- 
fore the available heat for boiler purposes 
obtained from a pound of average air- 
dry hemlock bark is 

2.13 X 2665 = 5676 B.t.u. 
As compared to coal of 13,500 B.t.u., one 
ton of hemlock bark ground at the mill 
would equal -0.42 ton of coal. The 
chemical composition of the dry tan is as 
follows: 


value of 0.35 


TABLE I. CHEMICAL COMPOSITION OF 
Dry TAN 

Per cent. 
BAMGPOL RGR. io sisscwseesccs Ee 
eee eee 6.04 
WIE edhe orcseciatbns haw evearcraraty 51.80 
RMON ieosib ici diswinrerereserscanae 40.74 
oo eee eee 100.00 


The sample in Table 1 was hemlock tan 
containing 6 per cent. oak tan. When 
dried at rt10 degrees Centigrade, it lost 
66.77. moisture. 


EVAPORATIVE TESTS 


The actual evaporative power of tan 


TABLE 2. 


NE INI 6) 555 a: ch Al k la ere afer wien ere « 
Kind of 
Method of starting and stopping test. . 
Grate surface, square feet 
Water-heating surface, square feet 
Heating surface — grate 


ee eee 
AVERAGE TEMPERATURES, PRESSURES, 
Steam pressure, by gage, pounds........... 


Temperature feed water entering boiler, deg. 
Temperature escaping gases from boiler. deg. F 
Force of draft between damper and boiler, inches water 


"POMIPCTAtUTS OUTHIGE iP... oo... cece neces 
Temperature of tan as Arad. «...0.. 2.06 ve ees 
HORSEPOWER 
Blosmepower Geveloped. . ....0 66 scscccccccee 
Rated horsepower at 15 square feet........ 
Percentage rated horsepower developed..... 
Economic RESULTS 


Water evaporated under actual 


EFFICIENCY 


EVAPORATIVE POWE 


-seeeesess+ Wide high oven, 


ETC. 


conditions per Ib. tan as fired, Ib i. 
Equivalent evaporation from and at 212 deg. per lb. tan as fired, Ib............. 1.4 
Squivalent evaporation from and at 212 deg. per Ib. dry tan, lb 4.3 
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was taken from the results of 22 complete 
boiler tests burning tan alone. Eight of 
these were thermal-efficiency tests. The 
tests were conducted in accordance with 
the American Society of Mechanical En- 
gineers’ code. The type of boiler in every 
case was the horizontal tubular. The fur- 
naces varied considerably in design and 
economic results, but they were all of the 
dutch-oven type set in front of the boiler, 
and all were fired from the top through 
feed holes. All of the tests were made 
under natural draft, and the results shown 
in Table 2 were obtained in one of the 
24-hour boiler- and _ furnace-efficiency 
tests, which was selected to show what 
may be considered ordinary conditions 
and results in tan burning. 

In a special furnace designed and con- 
structed by the author, a thermal efficiency 
of furnace and boiler of 71.1 per cent. 
burning hemlock tan, was obtained, the 
efficiency being based on the available 
heat of the fuel. The principal features 
ef this furnace, which was subsequently 
installed in a number of plants,, were: 
Large combustion space over the burning 
fuel, automatic stoking with rotating comb 
shafts, oppositely inclined grate surfaces 
converging downward to a set of shaking 
and dumping grates, drying on dead plates 
over which fuel passed before receiving 
the air supply, concentrated draft from 
opposing grate surfaces to a focus of 
combustion caused by parallel spacing of 
longitudinal flat grate bars with beveled 
edges, reverberating draft action resulting 
from concentrated draft currents and the 
curvature of the arch, thus directing 


R OF WET SPENT HEMLOCK TAN. 

Wet spent hemlock tan 

2 rows firing eyes 

Alternate 
92 


cL eee ere eer errrrre rr ree eee? Pe as (Ved 


KF 


eS A ee ee 9463 
OU I ON 5 isa: a8 abs is 16a A loa wai ce Ww la envi e) wtb vw 65.6 
Available heat in 1 lb. of wet tan as fired, after subtracting loss due to evap- 
DE ROLE re et te OE Ere 2448 
Efficiency of boiler including furnace, based on available heat in fuel, per cent..... 58.2 


Efficiency of boiler including furnace, based on total heat in fuel, per cent........ 45.9 
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flames back upon the dead plates. The 
results obtained from this furnace are 
given in Table 3. 


EFFECT OF PRESSING AND BURNING 
MIXED WITH COAL 
To learn the exact economic effect of 
burning coal with. pressed tan and also 
the result of pressing the tan to eliminate 


TABLE 38 RESULTS OBTAINED WITH 
SPECIAL FURNACE. 
HORSEPOWER 
Horsepower developed.............. 86.5 

Rated horsepower of boiler at 15 
BOSE: Ge Wir bss on 5.0 ewbes0 0058 120 
Percentage rated horsepower de- 
VEIOPOD cccncecseisses alas ae or 72.1 


EcoNoMIC RESULTS 
Water evaporated under actual con- 
ditions per Ib. of tan, as fired, Ib. 1.77 
Equivalent evaporation from and at 
212 deg. per Ib. of tan as fired, Ib. 1 
Equivalent evaporation from and at 
212 deg. per Ib. of dry tan, lb. 5.55 


EFFICIENCY 
Calorific value of dry tan per Ib., 


Oe re eee ee Pe ee ee 9850 
Percentage of moisture in tan as fired 65.33 
Available heat per Ib. of tan as fired, 

FE Py ere eee ree eee 2623 
Efficiency of boiler, including furnace, 

based on available heat in fuel, per 

EE OEE Pe a Oe 71.1 
Efficiency of boiler, including furnace, 

based on total heat in fuel, per 

GONE: 6445045 4m wME DECREE SEES 54.4 


FIRING 


Firing was even and continuous with auto- 
matie stoking. ed of fuel maintained on 
grates was about 9 inches thick. 


some of the moisture, three thermal-effi- 
ciency tests were conducted, all on the 
same boiler and furnace, the conditions 
as far as possible being the same in all 
tests and the furnace operated by the 
same firemen. The furnace and boiler 
were of the same general type already re- 
ferred to. The firing was heavy, the cone 
of tan nearly reaching the arch each time 
after firing. The furnace had a grate 
surface of 11 feet 4 inches by 7 feet, or 
79.3 square feet, and the perpendicular 
distance from the grate surface to the 
highest point of the arch inside was 48 


POWER AND THE ENGINEER. 


to 63.4 per cent., and also increased the 
boiler output from 92 per cent. of the 
rated capacity to 135.5. 

Since the thermal efficiency was prac- 
tically the same with both pressed and un- 
pressed tan, the principal advantage of 
pressed over unpressed tan in this par- 
ticular case lies in the infrinsically greater 
calorific value of the pressed tan owing 
to its reduced moisture. In this particular 
case in which the unpressed tan contained 
63.6 per cent. and the pressed tan 
59.6 per cent. moisture, the actual 
gain in available heat units was 4.5 
per cent. over the unpressed tan, or 1% 
per cent. gained in heat value for each 
per cent. increase in moisture. In actual 
practice, however, a total gain of about 7 
per cent. can be obtained, but against this 
must be charged the power to run the 
press, maintenance, repairs and the dis- 
advantage of noise and vibration in the 
fire room. The principal point to re- 
member in changing from wet to drier 
tan, is to reduce the grate surface pro- 
portionately. Failure to observe this pre- 
caution has resulted in the throwing out 
of commission of more than one press. 


EFrect oF SMALL ComMBUSTION SPACE 
OVER THE FIRE 


A special test on a low arch furnace 
was made to obtain comparison with high 
arches. A furnace containing nine feed 
holes and having a hight from arch to 
grate of 26 inches, was tested with the 
miserable result shown in Table 5. 


Burninc A Mixture oF TAN AND COAL 


Among other methods of burning the 
two fuels, the ordinary coal-burning set- 
ting has been tried. The grates are usually 
of the shaking variety and are set directly 
under the boiler and generally only 24 to 
30 inches beneath the shell of the boiler. 








TABLE 4. COMPARATIVE 


RESULTS OF THREE TESTS. 














Percentage rated h.p. developed 
Type of furnace 
Kind of firing 
Kind of fuel 


Moisture in tan, 
Steam pressure, I 


Force of draft in uptake, inches water........ 


ee | Ue Serre ee 
Flue-gas analyses, average per cent. CO,........ 


Per cent. O 


Thermal efficiency of boiler including furnace based on 

availabJe heat in fuel, per cent............... 
Evaporation from and at 212 deg. per lb tan as fired, lb. 
Evaporation from and at 212 deg. per lb. dry tan, Ib.... 


Heating surface + grate surface. ............... 
es a ere rr 
Depth of combustion chamber, inches........... 


Firing intervale, minutes... 2.2... 0.6.0 scceeee 


Temperature feed water, deg. F.............-.. 
MEU GON oc 5 nase 83 Ach pod 0b 4s 38 88 











Test No. 1. | Test No. 2. | Test No. 3. 

ie ie 63.4 59.4 59 

1.98 1.90 1.65 

5.43 4.71 4.54 
pik tare 135.5 92 72.4 
panctate sa wide and high 
ca wee 26.3 26.3 26.3 
ay 6 6 6 
ere ey 48 48 48 
feats deep deep deep 
PS 18.8 18.8 19.4 
bt x wo es \ pressed tan/unpressed tan 
3 herman <6 60. 59.6 63.6 
> ieee 76 74 63.4 
pWeig. we 163 160 161 
sabes 561 486 445 
ER ye 0.51 0.49 0.43 
ve 10 10 10 
eee 13.8 10.9 10.5 
Pere 4.9 7.8 8.6 
eae 0.15 0.93 0.68 








inches. The boiler was 6x18 feet and 
contained 2089 square feet of heating sur- 
face, the ratio of heating surface- to 
grate surface being 26.3 to I. 

The result of this series of tests shows 
that the burning of coal with pressed tan 
increased the thermal efficiency from 59.4 


The coal and tan are fired alternately by 
hand. Owing to the large volume of 
tan as compared to its heating value 
(spent tan weighs about 33 pounds per 
cubic foot), the fire doors have to be 
opened very often, thus admitting a great 
access of cold air to the fire. The fire 
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bed has a strong tendency to burn through 
in spots and form blowholes. The tem- 
perature-retaining effect of the dutch-oven 
arch is lost, and instead the fuel gases 
come in direct contact with the shell of 
the boiler, which cools them before com- 
bustion is thoroughly under way. The re- 
sult in every such case the author ob- 
served, was dull, smoky fire of greatly 
varying temperature and never good com- 
bustion. In a certain plant where this 
method was thoroughly tried out it proved 


TABLE 5. TEST ON LOW-ARCHED 
FURNACE. 


Efficiency of boiler 


and grate, per 
ce ee CEE Pe eT eee 26.4 
Evaporation from and at 212 deg. 
er Wes OO, OO GE ch ddisccarecee 0.63 
Percentage rated h.p. developed..... 39 
Heating surface + grate surface.... 28 
ek gO Ra eee re eee Hemlock 
Percentage moisture in tan......... 67.2 


so unsuccessful that it was discontinued 
and the grates were replacetl by dutch 
ovens in which a mixture of tan and coal 
was burned, the fuel being mixed before 
firing. 

The above illustration affords a good 
comparison of combustion with and with- 
out a brick arch over the fire bed with 
hand firing, and it goes to show that a 
brick or refractory arch is a necessity for 
good combustion when the two fuels are 


so related in quantity that their heat 
values are about equal. 
As a further demonstration, experi- 


ments with automatic stoking were cited. 
The mixed fuel was fed into a chain- 
grate stoker operating on induced draft. 
This was done under the most favorable 
conditions possible and under the super- 
vision of an engineer representing the 
chain-grate company with the assistance 
of the author. The steam pressure and the 
furnace temperature dropped rapidly and 
it was soon necessary to eliminate the tan 
and feed coal alone to prevent the fire 
from going out. Experiments with differ- 
ent methods of mixing and feeding the 
two fuels all resulted in killing the fire. 

Like experiments -were conducted on a 
Detroit stoker set in front of the boiler 
and having a brick arch completely over 
the fire. No scientific tests were con- 
ducted, but the mixed fuel easily carried 
the load formerly carried by the coal, it 
being necessary only to increase the feed 
of the stoker. The steam pressure was 
increased, and as far as the eye could 
detect there was not the slightest decrease 
in furnace temperature, the combustion 
being clear and to all appearances ex- 
cellent. 

From these experiments it seems en- 
tirely safe to state, that for efficient com- 
bustion of a mixture of tan and coal in 
ratio by weight of 5.2 to 1 a refractory 
arch over the greater part of the fire, and 
preferably over the entire fire bed, is not 
only advisable but necessary. It follows 
that tanbark of the usual moisture and 
heat content cannot be burned without 
the application of a refractory arch, or 
some device of similar function, such as 
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a large combustion chamber lined with 
refractory material. 

Wood is sometimes burned in combina- 
tion with tan in the same furnace. Good 
results are obtained when the wood is 
ground to about the same fineness of the 
tan, when it is known in the sawmill dis- 
trict as “hog feed.” When wood in slab 
or log form is burned in the same fur- 
nace with tan the results are usually very 
poor, owing to blowholes formed in the 
fire bed and consequent large access of 
air. 


DRAFT AND GRATE SURFACE 


The force of draft required in general 
practice for tan burning is somewhat 
higher than that required for producing 
the same boiler output with bituminous 
coal. No definite figures can be given for 
the force of draft as related to tan burned 
per square foot of grate surface, owing to 
the widely varying designs of furnace 
and methods of firing. It may be stated, 
however, that for full capacity not less 
than ™%-inch draft should be provided for 
in the uptake of a_ horizontal-tubular 
boiler, when the boiler is set so that the 
gases flow under the shell and through 
the tubes directly to the stack or uptake. 

Owing to space required, facility in 
cleaning fires, minimum radiation from 
furnace and expense of building and re- 
pairing, it is desirable to make the fur- 
nace grate area as small as possible and 
still conform to capacity requirements. It 
is therefore necessary to know the boiler 
horsepower developed per square foot of 
grate surface. This depends upon the 
rate of combustion of the tan, which is 
an extremely variable quantity, but aver- 
aging the results of nine typical boiler 
tests, it may be said that under usual con- 
ditions for oak tan the boiler horsepower 
per square foot of grate is about 2.08; and 
for hemlock tan 1.5 boiler aorsepower per 
square foot of grate is an average figure. 

When coal is burned in the same fur- 
nace with the tan the development per 
square foot of grate varies, of course, 
with the richness of the mixture and with 
the other usual conditions. In four cases 
out of five selected at random the boiler 
horsepower per square foot of grate was 
2.5 to 2.7. 


GRATES 


Grates for tan burning are made in 
different patterns, but usually contain 
from 20 to 30 per cent. air space, the 
actual opening between the bars being 
3/16 to % inch. Larger spaces than these 
allow the tan to fall through into the ash- 
pit. A shaking grate is hardly necessary 
for burning tan alone, owing to the small 
percentage of ash. No clinkers form; 
only a very fragile crust on the grate ob- 
tains in three or four hours. In some 
cases fires are cleaned only once in twelve 
hours with good results, though like a 
coal fire, a tan fire should be shaken or 
disturbed very little. If a slice bar is 
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used on a brightly burning tan fire, dense 
smoke results and the flame is killed for 
some time. 

The temperature in the throat of a 
properly designed tan furnace burning 
tan alone will reach 1500 degrees Fahren- 
heit. The depth of fuel on the grate 
varies with the design of the furnace and 
the method of firing. In ordinary prac- 
tice the tops of the cones of tan directly 
beneath the firing eyes vary from 2 to 5 
feet above the grate surface, while the 
depth of tan where the cones meet will 
be from 6 to 18 inches, depending upon 
the design and firing of the furnace. 

When spent hemlock tan forms a cone 
from the conveyer discharge on the fire- 
room floor it forms an angle co. slide of 
about 55 degrees to the horizontal. In- 
side a hot furnace, however, this angle is 
about 45 degrees, and in laying out a tan 
furnace the latter angle is used in figuring 
the distribution of fuel on the grate. The 
angle of slide of tan on a sloping grate 
is 39 to 41 degrees, and these angles were 
used in planning the special tan furnace 
referred to previously. 


SINGLE FuRNACE BEsT 


Among other experiments with this 
fuel the author has made tests to com- 
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percentage of CO, runs higher than in t! 

ordinary coal-burning plant. For instance. 
the average CO. of 17 evaporative tesi 
of different tan-burning furnaces was 11 

per cent.; the lowest average CO: in a: 

of the tests was 4.3 per cent., which repr 

sented unusually and abnormally po 

conditions; and the highest average CO, 
in any one of them was 16.9 per cenr. 
The CO averages about 0.5 to 06 per 
cent. and ranges from practically zero uy 
to 2 per cent. 





A Triumph for the Marine 
Turbine 





While the battleship “North Dakota” 
has considerably exceeded her contract 
requirements, practical interest centers in 
the increased steaming radius made pos- 
sible by the high efficiency of the Curtis 
turbines, with which she is equipped, 
rather than the fact that her maximum 
speed was 22.25 knots with a requirement 
of only 21 knots. With a coal consump- 
tion of only 105 tons per 24 hours at the 
erdinary cruising speed of 12 knots as 
compared with 111 tons burned on her 
sister ship the “Delaware,” fitted with 
reciprocating engines, it is possible for 








RESULTS OF OFFICIAL TRIALS OF U. 


S. BATTLESHIP ‘‘NORTH DAKOTA.” 
































| 
3 Hr. of Full | 24 Hr. Trial 24 Hr. Trial 
Power Trial. | at 19 Knots. |at 12 Knots. 

se ee, STREET OE TEE ee 21.64 *19.24 12.05 
ee ag” eer ee ei ee 280.4 231.9 143.2 
ee Oe ee aa 31,400 *16,710 3,800 
Bec ON OURMNINES DANTE o.oo sao 0.5.6 5 ce 00 as hae woes ae 1,100 *660 400 
Water rate of main turbines only................... 13.6 14.11 -} 20.5 
Water rate for all purposes based on total H.P........ 13.96 15.29 | 22.3 
Coal usel, pounds per hour... ....... 2. cccciecess , 54,400 *27 550 | 9,802 
Coal used, tons per 24 hours....... RS eee 583 295.3 105 
Coal per hour per shaft H.P. of turbines............. 1.74 *1.65 2.58 
Goal per hour per H.P. for total H.P................ 1.68 *1.58 2.34 
Coal per hour of equivalent I.H.P. based on 8 per cent. zs j 

friction for reciprocating engine.................. 1.55 *1.46 2.15 

All preceding figures are official except those starred. 
STANDARDIZATION TRIAL. 

Highest speed on mile, uncorrected for tide, knots... ..................- ee eee | 22.25 
Wide OF Ge TIS TUS... 2. eects TONES OD AOR Tater Ener ener eee mie > any nee 21.83 
SE eens hoo ty tre tere Pee ee ere re ee eres 263 
og as Sa nts. Eile a Bing g ie Sea, RRR Oa RGR Gras RROD OM tk EA ore 228.8 
VF eR a eee isi btshatiG ats alae Soria wean sie OS valele RAMEE eMewla wn «yer | 142.5 
Maxtnum shaft TP. developed On Mile... . 20. eens icteric cec neces eseeeene | 35,150 
pare results of double settings with single the “North Dakota” to steam further 


settings and believes that the single set- 
ting should have the decided preference. 
A possible though not a decided improve- 
ment in combustion is sometimes obtain- 
able with a double setting, but this is 
more than offset, especially in small plants, 
by the advantages of convenience for 
cleaning, repairs and adaptatioa to load 
given by the single setting. 


CO. ContTENT IN FLuE GASES 


The combustion of tan, as indicated by 


‘flue-gas analyses made with an Orsat ap- 


paratus, compares most favorably with 
the combustion of coal in factory plants 
where the same amount of attention is 
paid to the boiler room. In fact, the 


without recoaling. Calculation from re- 
sults of her trials shows that her steam- 
ing radius at 12-knot speed is 9000 knots, 
while at 19 knots it is 4600 knots and at 
the maximum speed of 21% knots per 
hour it is 3000 knots. 





The United States Civil Service Com- 
mission announces an examination on 
December 14-15 for the position of me- 
chanical draftsman, $1500 per annum, 
Engineer Department at Large, Portland, 
Ore. The subjects and weights are as 
follows: Mechanical design, 30; shop 
work, 10; drawing, 30; training and ex- 
perience, 30. The application form is 
No. 1312. 
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Tests on a Venturi Meter for 


Boiler Feed* 


By Pror. C. M. ALLEN 

A reliable and accurate hot-water meter 
has been in demand for a good many 
years. The principle of most of the cold- 
water meters, where there are moving 
parts in the water, is not at all adaptable 
for hot-water work. A hot-water meter 
for boiler-feed purposes must stand not 
only the variation in temperature but also 
considerable variation in pressure, and 
quite often it has to stand a certain 
amount of water-hammer, this depending 
somewhat upon the style and condition 
of pump used. The Venturi meter, hav- 
ing no moving parts to get out of order 
and being of material which will stand 
the ordinary corrosive effects, should 
make a reliable hot-water meter. 

2. The object of these, tests was to de- 
termine the accuracy of a Venturi meter 
to be used for measuring boiler feed 
under a great yariety of conditions. The 
plan was to make a complete series of 
tests upon a small Venturi meter under 
all the probable conditions that would 
ever be met in boiler-room practice. The 
tests were made under varying tempera- 
tures and velocities; under varying pres- 
sures, intermittent and steady; using a 
triplex power pump in good condition, 
and with one plunger out of commission, 
a duplex steam pump in good condition 
and in poor condition, and an injector. 

3. The meter was installed in the 
steam-engineering laboratory of the 
Worcester Polytechnic Institute and set 
up the way most convenient not only for 
weighing the water passing through the 
meter, but also for heating the water 
before it went through the meter, and 
pumping it in in various ways. The meter 
used was built by the Builders’. Iron 
Foundry of Providence, R. I., and is what 
is ordinarily called a 2-inch meter, the 
up-stream and down-stream ends being 
2 inches in diameter and the throat %4 
inch in diameter. The main part of the 
meter is of cast iron and the internal 
portions are lined with. brass. Surround- 
ing the up-stream end and throat are 
annular chambers between the brass 
sleeve and the iron casing. Six holes 
are drilled through the brass lining into 
these annular chambers at about equal 
distances around the circumference, in 
order to give the actual pressure heads 
in the meter at both throat and up- 
stream end. From the outside of these 
annular chambers were pipe connections 
to 1 manometer tube which consisted of 
a giass U-tube containing mercury. There 
the necessary valves and pet-cocks 
to manipulate the meter, blowing out 
the air whenever it accumulated. The 
gencral layout of the apparatus is shown 
In 19 =: 


S: 


© be presented at a meeting of the Amer- 
Society of Mechanical Engineers. 
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4. The apparatus was set up so that 
the meter could be supplied from a 1%- 
inch metropolitan injector, a 4™%x 
234x4-inch duplex pump or 4x534-inch 
triplex power pump; or from a pressure 
tank supplied from the city mains or by 
a large duplex pump. These pumps were 
arranged to take their suction from a 
pit 12 feet long, 6 feet wide and 4 feet 
deep, directly beneath the Venturi meter. 
A I-inch steam line was put in to heat 
the water. There being about 300 cubic 
feet in the supply pit, a very even tem- 
perature could be maintained. In order 
to keep the discharge from the pumps 
constant, a suction well was supplied, kept 
at constant level by an additional pump 
from the main pit. The discharge from 
all the pumps used was carried up a 
vertical 2-inch pipe, at the top of which 
was an air chamber 4 inches in diameter 
and 3 feet long, with a valve so inserted 
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FIG. I. 


that it might be cut out whenever de- 
sired. From this vertical pipe ran a line 
containing the Venturi meter, a_ther- 
mometer well for determining tempera- 
tures, and a valve for throttling water 
in order to get any desired pressure. At 
the end of this line was a swinging end 
that discharged into either of two 5000- 
pound weighing tanks. 

5. The first tests were made with cold 
water in order to determine the coeffi- 
cient. These were made with steady pres- 
sure, securing a very constant flow. 
Water was run through the meter until 
the conditions had become constant. One 
tank was weighed while the water was 
being discharged into the other. The 
tests were started by diverting the dis- 
charge into the weighing tank and taking 
the time. Readings of the Venturi meter 
were taken every thirty seconds for low 
velocities and every minute for higher. 


LAYOUT OF APPARATUS, VENTURI 
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The tests were ended by diverting the 
discharge into the other tank, taking the 
time and weighing. 

6. When hot-water tests were made, 
it was found that a certain amount of 
water evaporated; evaporation tests were 
therefore made, which proved this amount 
to be a negligible quantity. 

7. In order to compare the workings 
of the meter under the various condi- 
tions, it was decided to determine the co- 
efficients for this meter under these con- 
ditions. The discharge of the Venturi 
meter was figured from the regular for- 
mula, using a coefficient of one, and the 
actual weight obtained from the weigh- 
ing tanks was divided by this value‘ to 
obtain the real coefficient. 

8. The following temperatures 
used during the tests: 80 degrees, 120 
degrees, 140 degrees and 180 
Fahrenheit. Water for these 


were 


degrees 
tests was 
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METER TESTS 


supplied by the triplex power pump with 
different velocities through the meter. 
Tests were made at 140 degrees with and 
without the air chamber, the water being 
furnished by the triplex power pump; 
then at 140 degrees with one plunger of 
the triplex pump disconnected so as to. 
produce fluctuations in the velocity and 
pressure of the supplied to the 
meter. 

9. In order to duplicate more nearly 
the conditions of boiler feed, an air 
chamber and check valve were placed in 
the pipe line in the down-stream side 
of the Venturi meter (not shown in 
Fig. 1). Because of the air chamber at 
this end the pump fluctuations could pass 
through the meter to a much more 
marked degree than if the discharge was 
merely throttled by a valve. Under these 
conditions tests were run with water 
supplied by the injector, taking suction 


water 
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from a special supply tank; with the 
injector, however, the temperature of the 
water of necessity varied with the ve- 
locity through the meter. 


CoNCLUSIONS 


10. The chief difficulty encountered in 
making this series of tests was in get- 
‘ting the true average readings of the 
manometer. With the higher velocities 
through the meter, the fluctuations could 
be easily dampened by closing the valves 
to the manometer tube, but with the lower 
velocities any error in reading was so 
large in proportion to the entire head 
as to make a considerable difference in 
results. It may be said, then, that the 
meter is not accurate for velocities of 
less than 10 feet per second in the throat 
of the meter, which corresponds to a 
discharge of 0.03 cubic foot per second, 
or about 6140 pounds per hour, so that 
this meter would be best adapted for 
measuring water for a boiler plant of 
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Venturi feed-water meter would give 
very satisfactory results in a plant using 
the power pump. Even with one plunger 
disconnected, the maximum variation was 
only 2.4 per cent. 

13. In tests with the injector, the 
weighed calculation from the Venturi 
formula, using the mean coefficient, shows 
variations from actual weight of 3 per 


cent. The average error is inside 2 per 
cent. : 
14. The results from 4%x234x4- 


inch duplex pump show up better than 
might be expected as this pump was in 
very poor condition, the piston rods 
being so worn that the pump took air 
through the stuffing boxes at the water 
end. 

15. These tests represent the worst 
conditions which would be met with in 
boiler feed. The pump would start build- 
ing up pressure, then pause until the 
pressure had fallen. The check valve, 
which was located only about 6 inches 
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FIG, 2, CURVE SHOWING VARIATION OF VENTURI COEFFICIENT WITH RISE 
IN TEMPERATURE 


above 200 horsepower. The coefficients 
are materially lower below 0.03 cubic 
foot per second. The principal feature 
shown by the cooler-water tests (80 de- 
grees Fahrenheit) is the low value of the 
coefficients of the meteg, the average, ex- 
cepting the values for velocities below 
10 feet per second, being 0.942. This 
coefficient might have been expected, 
however, as in a small meter the ratio 
of area of cross-section to surface is 
much lower. 

11. These experiments clearly show 
that the meter is as accurate for hot 
water as for cold. The maximum error 
in discharge, as figured from manometer 
deflections using the mean coefficients for 
that temperature, is as follows: 80 de- 
grees, 1.39 per cent.; 120 degrees, 1.5 
per cent.; 140 degrees, 1.9 per cent.; 180 
degrees, 082 per cent. The average error 
is well within 1 ‘per cent. 

12. Of the pumps tried with the meter, 
the triplex gave by far the best results, 
and it may be confidently stated that the 


discharge of more than 0.03 to 0.04 cubic 
foot per second, the coefficients were very 
consistent. 

16. It must be remembered in con- 
sidering these tests that the Venturi 
meter itself probably worked more ac- 
curately than the tests would indicate, 
as every change in velocity through the 
meter is accompanied by its correspond- 
ing change in head on throat and up- 
stream end, and that a continuous re- 
cording device attached to the meter 
down stream of the Venturi meter, was 
opening and closing constantly. For a 
would probably cut down the error con- 
siderably. It is the opinion of the ex- 
perimenters that the Venturi meter is a 
very reliable form of hot-water meter, 
provided the proper size is used. 

17. These tests were conducted for 
the most part by George Y. Lancaster, 
a post-graduate student in mechanical 
engineering at Worcester Polytechnic In- 
stitute, and these results are taken from 
a thesis submitted by him. 
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~ Adjusting Indicator Cord 





By JuLian C. SMALLWoop 





So many of no small experience are in 
the habit of adjusting the indicator cord, 
when setting up an indicator upon in 
engine to be tested, by a clumsy cut-aid- 
try method, that it seems to the writer 
worth while to describe the proper, easy 
way of doing it. The cut-and-try m h- 
od referred to consists in placing the en- 
gine on one dead center and then tying 
the cord to the reducing device (or 
crosshead, if a reducing wheel is used), 
so that the indicator drum is about % 
inch from the end of its travel. The en- 
gine is then placed on the other dead 
center and, if the cord is long enough to 
allow full motion to the drum, it is con- 
sidered all right; if not, the process is 
repeated. 

The simplest way to adjust the cord 
length is as follows: Mark on the cross- 
head guides the positions of the cross- 
head at the ends of its stroke. Now, turn 
the flywheel until the crosshead is just 
half way between these marks. With the 
engine in this position, that is, midstroke, 
tie the indicator cord to the reducing rig 
after adjusting its length so that the 
paper clips on the drum are diametrical- 
ly opposite the pencil point, the latter 
being in contact with the drum. The 
midposition of ‘the drum will then cor- 
respond to the midposition of the cross- 
head; the limiting positions of the drum 
will be equal distances from the adjacent 
stops; and the diagram will be spaced 
with nicety in the middle of the card. 





Massachusetts Boiler Rules the 
Model 





It is reported that Chairman Joseph 
H. McNeill of the State board of boiler 
rules, is in daily receipt of letters from 
various manufacturers and persons who 
are employed in the care of steam plants 
for explanation of the Massachusetts 
laws for safeguarding the making and 
operation of steam boilers. He has been 
sending out many copies of these rules 
to all parts of the country in response to 
these requests, as well as all over the 
State. 

In its recent convention in Detroit, the 
American Boiler Manufacturers’ associa- 
tion unanimously indorsed the Massa- 
chusetts rules, and instructed its presi- 
dent to communicate with the mayor of 
the city, advising him to recommend their 
adoption by the city of Detroit. 

A committee of the Canadian Manu- 
facturers’ association, appointed to rec- 
ommend boiler rules for adoption by the 
Canadian government, has also been 
much impressed with the Massachusetts 
rules, and will probably adopt them for 
Canada. 
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Some Temporary Motor Connections 


Novel Arrangements of Motor Connections to Fulfil Temporary Needs in 
Small Rapidly Growing Plants where Machines on Hand Must Be Used 
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The man who does electrical work for 
a wealthy corporation often fails to get 
the real pleasure from such work that he 
should; anyone who is limited as to ex- 
pense and ‘working material finds at least 
as much pleasure and satisfaction in mak- 
ing or improvising his apparatus as he 
would in installing some piece of special- 
ly designed apparatus from the manu- 
facturer. A man who had worked for 
years for one of the large trusts re- 
marked not long since that he had never 
made any tools or “rigged up” any ap- 
paratus for he found it easier to buy 
what he needed and put it on his éx- 
pense account. This man might be “up 
against it” if he required special ma- 
terial and was not at liberty to purchase 
it. “Necessity is the mother of inven- 
tion,’ and it might be added that econ- 
omy is its father. At any rate, the man 
whose funds are limited often finds a 
way to use unpromising material to ad- 
vantage, especially in electrical work. In 
the large plants conditions are more or 
less certain and motors and machines are 
purchased which are specially designed 
for their work. But those who work 
in the smaller but rapidly growing plants 
of the Middle West must often use such 
apparatus and material as may be in 
stock or make what is needed. Then 
conditions arise which demand power 
from somewhere at once. It is often 
easier for the superintendent to write an 
order than for the electrician to execute 
it. 

Changing, moving and repairing ma- 
chines and motors are the causes of much 
motor shifting. We have found it con- 
venient to have a 5-horsepower motor 
with its main switch, fuse block and start- 
ing rheostat attached. It is then only 
necessary to set this outfit on a truck 
or box and as soon as the circuit leads 
are connected to the switch it can be put 
in operation. This saves the time re- 
qyired to set up and wire a switchboard 
for the motor and when done in that 
place the motor can be picked up with a 
hand crane, loaded on a truck and re- 
turned to the store room until some 
emergency demands its use. Frequently 
a 15-horsepower motor is needed while 
some heavy work is done or another 
motor repaired. We find it very con- 
venient to load motor, starting rheostat 


and fusible switch on a _ four-wheeled 
shop truck. This truck can then be 
Pushed about, and the motor easily lined 


C. vs 


up, with the truck blocked and used as 
a foundation for the motor. These port- 
able outfits save time when machines 
are being changed’ and are very con- 
venient in substituting for other motors 
that are being repaired. 


an a oS 


complishes the result, which is the main 
thing. Fig. 1 shows the connections of 
a 20-horsepower 550-volt motor used to 
operate a radial drill until a_ suitable 
motor was obtained. When this motor 
came into the shop the field coils were 
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FIG. I. A 220-VOLT MOTOR EXCITED FROM 
CURRENT FROM 


The motors used in this shop are 11o- 
and 220-volt direct-current machines and 
receive current from a three-wire circuit. 
At times it is impossible to find proper 
pulleys or motors of suitable speed in 
stock. It is often advisable to change the 
field connections of a 220-volt motor and 
use it on the r1o-volt circuit. It may be 
that this lowers the efficiency but it ac- 


20-VOLT LINE AND TAKING ARMATURE 
IIO-VOLT LINE 


connected for 220 volts and the construc- 
tion of the motor was such that it would 
have been difficult to connect them for 
110 volts. We were unable to find a pul- 
ley small enough for the speed that the 
motor gave on 220 volts. Accordingly the 
armature was supplied at 110 volts and 
the field winding at 220 volts, making 
the machine a 5-horsepower motor at 
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FIG. 2. CONNECTIONS OF TWO MOTORS USED TO DRIVE A COMMON SHAFT}; A FIELD REGULATING 
RHEOSTAT BEING USED TO SPEED UP THE SLOWER MOTOR 
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CIRCUIT AND STARTER. RETAINING MAGNET OBTAINED BY REMOVING SHORT CIRCUIT ACROSS LAMP 


EXCITED THROUGH LAMPS IN SERIES WITH MOTOR 
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the proper speed. A 5-horsepower motor 
starter was used and because the field 
was taken from the mains 
it was necessary to block the lever 
in the running position. Under these con- 
ditions it is evident if the 220-volt supply 
should fail for any reason, and the IIo- 
volt circuit still delivered current, the 
armature would receive current with the 
field dead and probably run away. This 
happened several times but in each case 
the motor was stopped before any damage 
was done. Such work as this is not to 
be recommended, of course, but in this 
case it allowed a much needed machine 
to be put into operation several weeks 
before its proper motor arrived. 

In another case the changing and in- 
stallation of machines required 25 horse- 
power from a motor rated at 15 horse- 
power, which was driving a line shaft. 
As this load was to be but for a few 
days the superintendent objected to 
cutting the line shaft or to buying a 
new motor. Therefore another 220-volt 
motor was connected in parallel and the 
two handled .a 50- to 100-ampere load 
nicely. Even when the load dropped to 
30 amperes the motors worked well. It 
is not often that two motors can be used 
to drive the same line shaft, but in the 
case of the 15-horsepower motors we 
had no difficulty as the two motors 
seemed to have almost the same char- 
acteristics. 

It is certain that a series-wound motor 
is best adapted for hoisting service but 
it is possible to obtain good results with 
a shunt-wound machine. Fig. 3 is the 
wiring diagram of a 220-volt 7-horse- 
power motor used to operate the foundry 
hoist. This motor drives through a worm 
and worm gear to reduction gearing 
driving the cable drum. The brushes are 
set in the best position for hoisting, as 
but little current is used in lowering the 
car. The field current is taken from the 
mains and so the field is always ex- 
cited. This requires current when the 
motor is idle but is better than breaking 
the field circuit each time the motor is 
stopped. It is necessary to use two II0- 
volt lamps in series, as shown, to hold the 
lever of the starting box in the “on” 
position. These also serve as pilot lights, 
as they burn as soon as the lever strikes 
the contact and make it possible to tell 
whether or not power is on. This ar- 
rangement worked so well that it is still 
in operation, though a series motor with 
reversing switch and automatic starting 
box was bought to be put in this place 


and has been in the stock room for some 
time. 


current 


Vig. 4 is the wiring diagram of a %- 
horsepower 220-volt series-wound motor 
driving the fan of a small portable forge. 
It is supplied at 110 volts and can be 
connected to any socket by means of an 
ordinary socket plug which is connected 
to the fuse block by flexible cord. The 
t] lamps are used to lower the speed 
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when the fire is burning well, the single- 
pole switch being opened to remove the 
short-circuit across the local lamp cir- 
cuit. Then the fan furnishes just the 
proper amount of air to heat rivets with- 
out burning them. 

These diagrams do not conform to the 
best practice, but they show how we have 
used available material to get work done 
on time without waiting for special ap- 
paratus. One soon tires of wiring up 
ordinary shunt-wound motors, but finds 
pleasure in doing these special jobs. 
However, as the plant grows, the new 
machines come fully equipped with 
motors and sundries designed for them 
which are, of course, much better than 
our “utility” work. 





Catechism of Electricity 





TypicaAL Forms oF ALTERNATING-CUR- 
RENT GENERATORS 


1100 What is the general appearance 
of a modern alternating-current gen- 
erator of the belted type? 

A Crocker-Wheeler three-phase ma- 
chine of this type is illustrated in Fig. 
333. Its capacity is 100 kilowatts at I150 
volts and goo revolutions per minute. It 
is small for its output, owing to the 
high speed at which it can be run in 
comparison with a direct-connected alter- 
nator. The bearings being supported 
from three-arm bearing frames bolted to 
the main frame does away with’ the ne- 
cessity for a heavy base and makes the 
machine very compact. 

1101 Illustrate and describe the princi- 
pal parts of the generator shown in Fig. 
333. 














FIG. 333. BELT-DRIVEN ALTERNATING-CUR- 
RENT GENERATOR 


The stator frame, Fig. 334, is of cast 
iron and circular in form, a shape which 
gives strength and rigidity with a mini- 
mum amount of metal. The frame is 
provided with slots for the ventilation of 
the core. Fig. 333 shows that the feet 
upon which the machine stands form part 
of the frame casting. The frame sup- 
ports the core, which is built up of thin 





915 
sheet-steel rings with slots punched 
around the inner periphery. Ventilating 


ducts are provided in the core. 

The armature or stator winding, shown 
in place in Fig. 335, consists of form- 
wound coils a, which are thoroughly in- 
sulated and laid in insulated slots where 
they are firmly retained by means of mag- 
netic wedges. These wedges are easily 

















FIG. 334. STATOR FRAME OF ALTERNATOR 
SHOWN IN FIG, 333 


removed for repairs, but when in place 
they close the slot magnetically and 
thereby permit the use of solid field 
poles and shoes. The projecting ends of 
the winding are heavily taped and var- 
nished to increase the insulation and give 
mechanical protection. The bearing frames 
give additional protection to the ends of 
the coils against mechanical injury. 


The rotor, Fig. 336, consists of a 














STATOR OF ALTERNATOR SHOWN 
IN FIG. 333 


solid steel casting forming the field mag- 
net poles and hub in one piece. The field 
magnet coils c, etc., consist of flat copper 
strip or ribbon wound on edge or of 
square copper wire, according to the size 
of the machine. Each coil is compressed, 
baked into a compact unit and made to 
withstand heavy mechanical strain with- 
out injury. 
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The pole shoes d, etc., are of forged 
steel bolted to the ends of the poles. They 
are shaped to secure uniform distribution 
of the magnetic flux and also serve to 
retain the field magnet coils in place. 

The exciting current is conducted to 
the rotor winding through cast-iron col- 
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THE ROTOR OF THE ALTERNATOR 
SHOWN IN FIG. 333 


FIG. 336. 


lector rings r, etc. and carbon brushes. 
The collector rings are located one on 
each side of the rotor, producing a very 
compact and symmetrical design. Each 
ring is supported on a cast-iron hub, from 
which it is thoroughly insulated, and the 
hub is mounted on the shaft. 
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removal of the rotor. The journal boxes 
are of the sealed type so as to be free 
from oil slinging and dustproof. 

The brush holders are of the radial 
type with adjustable spring tension and 
the brushes are self-feeding. The holders 
are mounted on brush yokes supported 
on insulated studs attached to the bear- 
ing frames. 

Heavy slide rails, as shown in Fig. 333, 
are provided with each machine. These 
rails fit into accurately planed grooves in 
the feet of the machine and the belt ten- 
sion is adjusted by means of adjusting 
screws. 

1102 What means are employed for 
exciting the field magnets of the alter- 
nator in Fig. 333? 

A 125-volt direct-current generator is 
necessary for this purpose. This may be 
an independently driven machine or it 
may be mounted on the alternator itself, 
as shown in Fig. 337, and driven by the 
alternator shaft. 





Failure of a flywheel usually begins by 
the starting of a minute crack on the 
under surface of the rim at the point of 
greatest stress, viz., near the ends of the 
arms adjacent to the rim joint. The 
cracks gradually deepen until failure oc- 
curs with all its disastrous consequences. 
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FIG. 337. ALTERNATOR WITH DIRECT-CONNECTED EXCITER 


The rotor and collector rings are 
mounted on a shaft of machinery steel 
which extends beyond the bearings at 
both ends for the driving and the ex- 
citer pulleys. 

The bearings are of the ring-oiling type 
and have removable caps to facilitate the 


These minute cracks are visible to an 
experienced eye, and careful inspection 
will aid materially in the prevention of 
flywheel explosions. In wheels built in 
sections, care should be taken to see that 
the bolts are drawn up to the proper ten- 
sion. 
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Semi-annual Hearing of Massa- 


chusetts Board of Boiler Rules 


The Board of Boiler Rules in conn 
tion with the Massachusetts Boiler | 
spection Department is obliged by law 
to hold meetings for public hearings «1 
the first Thursday in May and Novem}: r 
of each year. At the hearing recenily 
passed, complaints were made of the re- 
quirements of the board with regard io 
hanging boilers over 78 inches in diar- 
eter, which rule reads: “A horizontal re- 
turn-tubular boiler over 78 inches in 
diameter shall be supported, independent 
of the boiler side walls, from steel lugs 
by the outside-suspended type of setting, 
Where three supports are necessary on 
each side of a boiler, an equalizer shall be 
used.” 

Previous rules simply said that such 
boilers were to be supported by the out- 
side-suspended type of setting and owners 
simply hung the boilers from channel 
bars running across the boiler walls, 
gaining nothing by carrying the weight 
around through the channel bars or 
letting the lug bear directly upon the wall 
itself. The introduction of the words 
“independent of the boiler side walls” 
precludes this evasion of the purpose of 
the rules. 

One of the rules provides that “the 
temperature of the usual feed water en- 
tering a boiler, except the boiler of a 
steam fire engine, shall not be less than 
120 degrees Fahrenheit when the pres- 
sure allowed exceeds 25 pounds per 
square inch.” The inventor of an ap- 
paratus for heating the feed supply for 
steam fire engines remonstrated against 
their exemption from the rule. 

The discussion turned largely upon the 
requirements of a manhole in the front 
head and of the method of attachment 
of the through braces about this man- 
hole. 

The rule requires that “A horizontal 
return-tubular boiler having a manhole 
below the tubes shall have one or more 
stays on each side of the manhole, the 
rear ends of which shall be attached to 
the rear head of the boiler, and the front 
ends shall pass out through the front 
head and shall be secured with nuts in- 
side and out. The center line of such 
stays at the front head shall not be be- 
low the center line of the manhole.” 

Whether or not the hearing will be 
productive of any revision of the rules 
is not yet determined, but unless some 
very weighty reason can be shown for 
a change, they should be given a long 
and thorough trial as they are. They 
have been evolved by a number of years 
of practical application and by a board 
made up of representatives of all the 
classes concerned, and are beginning to 
be looked to as of more than local in- 
terest and importance. 
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from Practical Men 


Don’t Bother About the Style, but Write Just What You Think, 
Know or Want to Know About Your Work, and Help Each Other 





WE PAY FOR USEFUL 


A Tank Level Indicator 





We have a tank in our basement the 
level of the liquid in which we must 
continually watch, so we fitted it up with 
the usual arrangement of a float with a 
wire running over pulleys to am indi- 
cator in the engine room. After having 
trouble on account of the wire breaking, 
or the float or indicator sticking, I. put 
up an indicator which gives perfect sat- 
isfaction and of which a description fol- 
lows: 

A is a glass tube of about %-inch bore 
and 1 foot or so longer than the tank is 
deep. Glass tubes ordinarily come in 5- 
foot lengths, and if the tank is deeper 
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FIG, I 


than that, two tubes can easily be welded 
together over an alcohol lamp or gaso- 
lene torch, or they can be connected by 
means of a short piece of tight-fitting 
tubber tubing. This tube is fastened in 

shallow groove in a board painted 
white and serewed to a convenient place 
on the wall. The top of this glass tube 
‘eft open or a loose plug of cotton wool 
inserted to keep the dust out; to the 
bottom is cemented a %4x%4-inch coup- 


ling from which a %-inch pipe runs to 
part C to D and from there to the tank. 
Parts C and D are 1%-inch nipples about 
3 inches long and closed on each end by 
a pipe cap drilled and tapped for the 
%4-inch pipe. The distance between the 
bottom of D and the bottom of C is 
equal to 1/15 of the difference in hight 
between the bottom of C and the lower 
end of the glass tube. 
the parts, fill the glass tube with water 
and let it run into a dish, then measure 
out two or three times this volume of 
mercury plus enough to fill the pipe con- 
necting C and D. Pour this mercury 
into C and connect the parts as shown. 
P is a temporary pipe the top of which 
must be a little higher than the bottom of 
the glass tube. When all is done and 
while the tank is empty, open valve Il’ 
and pour machine oil in P until it shows 
in the glass, making sure that there is 
no air trapped in the piping. Then close 
the valve V and remove the pipe P. Now, 
after making a mark on the board when 
the tank is full and another when it is 
empty and as many intermediate marks 
as you wish, you will have an indicator 
that is neat, reliable, and which will re- 
quire no tinkering. 

The principle on which this indicator 
works is, of course, very simple and yet 
must be thoroughly understood to enable 
one to install it successfully. The specific 
gravity of mercury being 13.58 and the 
specific gravity of oil being about 0.9 it 
follows that mercury is about 15 times as 
heavy per unit volume as oil. Therefore, 
when the oil is poured into the filling 
pipe P the level of the mercury in the 
pipe connecting C and D will rise only 
about one-fifteenth as fast as the level of 
the oil rises in P and B, so that by the 
time the oil begins to show in the glass 
about half the mercury will have been 
forced up into D. Then valve V is closed 
and P removed. The mercury and the 
oil are now in equilibrium; any additional 
pressure on the mercury in D caused by 
the rising of the liquid in the tank forces 
some mercury from D into C and this 
necessarily causes the oil to rise in the 
glass tube. If the area of a horizontal 
cross-section of C and D were very large 
compared to the area of the bore of the 
glass tube, so that the glass tube would 
be full before there would be a perceptible 
diminution of the difference in level of 
the mercury between C and D, then the 
level of the oil would rise compared to 


Before connecting 


IDEAS 


the rise in the level of the liquid in the 
tank as the specific gravity of the oil is 
to the specific gravity of the liquid. If 
the liquid in the tank is water, then, if 
the indicator is made as directed, the rise 
of the oil in the tube will be very nearly 
equal to the rise of the water in the tank. 
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FIG. 2 


In our case the tank is filled with brine 
(specific gravity 1.18) and a difference of 
36 inches in the tank showsa difference of 
38 inches on the indicator. 

By a slightly different arrangement of 
the parts this indicator can also be used 
when the tank is higher than the indi- 
cator, as shown in Fig. 2. In this case C 
is higher than D and C is connected di- 
rectly to the bottom of the glass tube. 
The difference in level between the bot- 
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cury will be required. 


tom of € and the bottom of D in this 
ease! depends upon the elevation of the 
tank’ arid‘ the specific: gravity of the liquid 
it contains according to the formula 

h __ Specific gravity of the liquid 

H Specific gravity of mercury 
__H X Shecific gravity of liquid 
* 13.58 
If the tank is filled with water this be- 
comes 





h 





h= H = 13.58. 

It might be asked why the relative 
hights of C and D are to be adjusted 
so carefully and the answer is that the 
more carefully this is done the less mer- 


A. E. MUELLER. 
__Mayville, Wis. 





Fixing a Back Pressure Valve 





A back-pressure valve that rattled on 
its seat very badly was cured, as shown 
by the sketch, after numerous trials with 
balance weights and springs. This valve 
was placed on the exhaust line from three 
high-speed engines, about 8 feet from the 
floor. A piece of 2-inch galvanized pipe, 
open at the top and capped at the bot- 
tom, about 9 feet long was secured. A 
2-inch hole was dug in the floor and the 
capped end of the pipe was put in plumb 
under the lever and cemented. This was 
done for convenience, there being no 





O a Lever of Back Pressure Valve \ 
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REPAIR TO BACK-PRESSURE VALVE . 


pillars or wall close. enough to bracket 
the 2-inch pipe to. .A_ piece .of 2-inch 
pipe 2 feet long is just as, good if it 
can be held securely under the leyer. This 
makes .the body of the, dashpot to hold 
the water. A piece of %-inch galvanized 
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pipe, with the fork from an old beam 
clamp, was attached to the lever with two 
pieces of %4-inch brass plate, cut 3/16 
inch smaller than the 2-inch pipe, and a 
leather intended for a pump regulator 
made the plunger. The action is as 
follows: 

On the downward stroke the water 
with which the 2-inch pipe is filled is 
forced up the %-inch pipe, which must 
be open at the top. On the upstroke the 
water flows between the leather and the 
side of the 2-inch pipe. It did not vary 
tthe back pressure any or retard the move- 
ment of the lever, but brought it quietly 
to rest. The only attention necessary is 
a little water occasionally to make up 
the evaporation, and the main point in 
this case was that it saved the cost and 
time of installing an improved back-pres- 
sure valve which was necessary in this 
plant. 


HAROLD JAMES. 
New York, N. Y. 





Water Required to Condense One 
Pound of Steam 





The accompanying table is arranged to 
give the pounds of water required to 
condense one pound of steam under vary- 
ing conditions of vacuum, temperature of 
condensing water and drop. This table 
is applicable to all types of steam-con- 
densing plant, care being taken that suit- 
able allowance is made for the “drop,” 
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which represents the drop in temperatur 
between that due to saturated steam : 
any particular vacuum and the tempera 
ture of the condensing water leaving th 
condenser. Suppose the vacuum temper: 
ture equals 115 degrees Fahrenheit an 
the condensing water enters the co: 
denser at a temperature of 60 degre: 
Fahrenheit; also that the latter temper: 
ture is increased during its passag 
through the condenser tubes by, say, 40 
degrees, thus leaving the condenser 
100 degrees Fahrenheit. Then with 
vacuum temperature of 115 degrees and 
an average exit water temperature of 100 
degrees, the drop will be 

115 — 100 = I5 degrees. 

The drop in a condenser is dependent 
upon the following items: 

1. Pounds of steam condensed per 
square foot of tube surface in a surface 
condenser. 

2. Degree of vacuum carried. 

3. Temperature of injection or con- 
densing water. 

4. Velocity of condensing 
through the condenser tubes. 

5. Ratio of tube area to surface of 
tube element. 

the greater the heat-transmission effi- 
ciency between the steam to be condensed 
and the condensing water, the smaller 
the drop becomes, with, of course, a 
smaller quantity of condensing water be- 
ing required. No definite rules. can yet 
be given for ascertaining the correct drop 
to be allowed for, experience only being 
a guide as to how close to work to the 
vacuum temperature. 


water 








POUNDS OF CIRCULATING WATER PER POUND OF STEAM CONDENSED. 


















































INJECTION WATER TEMPERATURE, DEG. F. 
Drop 
Vac ye. 
45 50 55 60 65 70 75 80 85 90 
‘ . 6 37.5 45.7 58.3 80.8 
Ee 10 42.8 55.3 75.0 
&3 | 12 47.8 | 61.8 | 87.5 
ao 15 55.3 75.0 
“= 18 65.7 95.5 
20 75.0 
. 6 25.6 29.2 33.9 40.3 50.0 65.7 95.5 
a & 10 28.4 32.8 38.9 47.8 61.8 87.5 
“2 12 30.0 35.0 42.0 52.5 70.0 
od 15 32.8 38.9 47.8 61.8 87.5 
“i 18 36.2 43.8 55.3 75.0 
20 38.9 47.8 61.8 87.5 
‘ 6 21.5 23.9 26.9 30.9 36.3 43.8 55.3 75.0 
i} 10 23.5 26.3 30.0 35.0 42.0 52.5 70.0 
os] 12 24:4| 27.7| 31.8] 37.5] 45.7] 58.3| 80.8 
en) 15 26.3 30.0 35.0 42.0 52.5 70.0 
i 18 28.4 32.8 38.9 47.8 61.8 87.5 
20 30.0 35.0 42.0 52.5 70.0 
; 6 18.1 19.8 21.9 24.5 27.6 31.8 37.6 45.7 58.3 80.8 
e = 10 19.5 21.5 23.9 26.9 30.9 36.3 43.8 55.3 75.0 
~o 12 20.2 22.4 25.0 28.4 32.8 38.9 47.8 61.8 87.5 
Ss 15 21.5 23.9 26.9 30.9 36.3 43.8 55.3 75.0 
“. 18 22.9 25.6 29.2 33.9 40.3 50.0 65.7 95.5 
20 23.9 26.9 30.9 36.3 43.8 55.3 75.0 
: 6 16.4 17.8 19.5 21.5 23.9 27.0 30.9 36.2 43.8 55.3 
‘sg 10 17.5 19.1 21.0 23.5 26.3 30.0 35.0 42.0 §2.5 70.0 
4 12 18.1 19.8 21.9 24.4 27.7 31.8 37.5 45.7 58.3 80.8 
Kd 15 19.1 21.0 23.5 26.3 30.0 35.0 42.0 52.5 70.0 
“S$ 18 20.2 22.4 25.0 28.4 32.8 38.9 47.8 61.8 87.5 
20 21.0 23 .5 26.3 30.0 35.0 42.0 52.5 70.0 
. 6 14.0 15.0 16.2 17.5 19.1 21.0 23.4 26.3 30.0 35.0 
3§ 10 14.8 15.9 17.3 18.8 20.6 22.9 25.7 29.2 33.9 40.5 
a} 12 15.2 16.4 17.8 19.5 21.5 23.9 26.9 30.9 36.3 43.8 
S3 15 15.9 17.2 18.8 20.6 22.9 25.6 29.2 33.7 40.3 50.0 
ae 18 16.8 18.1 19.8 21.9 24.4 27.7 31.8 37.5 45.7 58.3 
20 17.2 18.8 20.6 22.9 25.6 29.2 33.9 40.3 50.0 65.7 
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To explain the applitation of the table, 
assume that a surface condenser has to 
be supplied to meet the following condi- 
tions and that it is required to give the 
pounds of water necessary per pound of 
steam: Amount of steam, 10,000 pounds 
per hour; vacuum, 27 inches, with barom- 
eter at 30 inches; condensing water at 
60 degrees Fahrenheit. With these con- 
ditions a drop of 15 degrees may be safely 
assumed. Upon referring to the author’s 
Table 1, on page 63 of the July 13 num- 
ber of Power, the temperature corres- 
ponding to a vacuum of 27 inches will 
be found to be 115 degrees Fahrenheit. 
With a drop of 15 degrees the condensing 
water will leave the condenser at a tem- 
perature of 100 degrees Fahrenheit. If 
now the accompanying table is referred 
to under the section marked 27 degrees 
vacuum and the line marked 15 degrees 
drop in the 60-degree injection-tempera- 
ture column, the figure 26.3 will be found. 
This means that for every pound of 
steam to be condensed per hour, 26.3 
pounds of condensing water at 60 degrees 
Fahrenheit will be required. As 10,000 
pounds of steam are to be condensed per 
hour, this will require 

10,000 X 26.3 = 263,000 
pounds of water per hour, or 


United States gallons per minute. 
W. VINCENT TREEBY. 
Ilford, Essex, Eng. 





Preventing Shaft Wear in Cen- 
trifugal Pumps 





Calculating the stresses in the shafts 
of two large direct-connected centrifugal 
pumps being installed, it was discovered 
that the shafts had been given a load 
in excess of that for which they were 
intended, caused by a change in the di- 
mensions of the flywheels. The shafts 
were 10 inches in diameter by 12 
feet between journals. As the water to 
be handled carried a large amount of 
sand, it was feared that the shafts would 
suffer from cutting as it was evident that 
a small amount of wear on the shafts 
would so weaken them that expensive re- 
Pairs would soon be necessary. As the 
pumps and engines had already been 
erected it was decided to use the shafts 
as they were. Calculations showed that 
the shafts were strong enough to carry 
the load if no wear occurred, and the 
following plan for avoiding wear was 
adopted, which might be applied to ad- 
Vantage in similar cases: 

The size of the shafts was taken, and 
cast-iron sleeves were made to fit. 
The sleeves were bored and turned: those 
on the outer ends of the shafts were 
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made small enough to shrink in place. 
The sleeves which were to go on the 
shafts between the engine and the pump 
were made in halves, and fastened in 
place with %-inch screws. The screw 
holes being so distributed that they weak- 
ened the shaft only 1 or 2 per cent, 
it was estimated from experience with 
other pumps handling the same sort of 








CAST-IRON PROTECTING SLEEVE 


water that a very few weeks’ wear would 
exceed that amount if the sleeves were 
left off. The casings and glands were 
bored to permit the sleeves to go through 
them, and the size of the stuffing boxes 
increased to allow the use of the 1-inch 
packing originally intended and_ the 
glands were made correspondingly larger. 
This arrangement enabled the use of the 
shafts indefinitely, for whenever the 
sleeves became worn it was an inex- 
pensive job to fit new ones. 


H. R. Mason. 
Cape Girardeau, Mo. 





Driving Spikes in Ceiling 





A simple device for driving spikes or 
placing bolts into holes in the ceiling or 
other unreachable positions may be readily 
constructed, as shown in the sketch. Two 
pieces of flat spring steel are fastened to 
one end of a piece of 1-inch pipe about 
6 or 8 feet long. A hammer is made 
from a piece of steel suitable for tem- 
pering. A Y%- or %-inch rod is screwed 
into this hammer and extends far enough 
out of the other end of the pipe to form a 
handle. The ends of the springs are 
turned out and pointed, so that they will 
hold into the wood as the tool is held 
up, and thus guide the nail or spike while 


Spring 






he’ x 5’ Steel 


Shafting 1” Pipe 





DEVICE FOR DRIVING 


driving, even if the head is considerably 
smaller than the inside diameter of the 
pipe. 
Gerorce G. McVICKER. 
North Bend, Neb. 
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School House Heating 


I am operating a Brice plant heating: 
and ventilating two school houses with 
20 rooms each, nine of which are about 
40x40x16 feet; the rest are smaller. The 
power house is 150 feet from the build- 
ings, and the steam is conveyed under- 
ground. I have 8 pounds pressure on 
exhaust-steam coils, and 15 pounds 
on direct-steam coils and carry 30 pounds 
steam pressure on boiler and engines. I 
burn from 2 to 2% net tons of the best 
soft coal in 1o hours, and think that I 
am burning too much coal. I have been 
after the school board to place a reducing 
valve on the pipe to the engines so that 
I could carry 60 pounds on the boiler 
and 30 pounds on the engines, which is all 
the pressure they are allowed. I think 
it would be cheaper to carry 60 pounds 
on the boilers than 30 pounds. As there 
are no governors on engines I fire so as 
to carry only 30 pounds pressure. 

The thermostat is run by an air-water 
motor which controls the heat in the 
heating and ventilating chambers. 

Will a higher boiler pressure, say, 60 
pounds or more, help matters? 

WritiiAM GELLENDEN. 





Tonia, Mich. 


An Engineer Goes Farming 


I have quit engineering and taken up 
a claim of 320 acres of land which will 
pay me better at the end of five years 
than working at engineering for the same 
length of time. But I must have Power 
so I can read and keep up with the times. 
I don’t want to be like a great many that 
call themselves engineers and are running 
engines here. I saw one 25-horsepower 
traction thresher engine that only ex- 
hausted at one end of the stroke, and 
the engineer was happy as a lark just as 
long as the wheel would make a com- 
plete revolution. Another engineer could 
not babbitt a small bearing, and had to 
lay up two days until a new box came 
from the factory. Still another could not 
set a common slide valve or calk. the 
flues, and a certain engineer did not 
know the reason for his oil pump not 
working and had to shut down for half a 
day until he got a lubricator, when the 
pump plunger needed packing only. 

I have made up my mind to drop out 


























SPIKES IN CEILING 


of the craft here and take a back seat. 
This State has a license law, but it is not 
enforced as strictly as it should be. If 
it was, there might be a better class of 
engineers here. Bert A. Fox. 
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Compression Outside of the Main 
Cylinder 


In the October 19 number Mr. Wester- 
field, in commenting on my article in 
the September 21 number, makes the 
statement that it would not be safe to 
reduce clearance to an extent less than 
that usually allowed on account of the 
danger of the piston coming loose on 
the rod and hitting the cylinder head, and 
that with the compression outside of the 
steam cylinder the piston would strike the 
head as soon as the nut had begun to 
work loose; while with the compression 
in the steam cylinder it would be pre- 
vented from striking the head until the 
nut had probably slackened enough to 
allow the piston to come off the rod. 

It is very easy to see what would hap- 
pen to the engine in case the piston did 
come off the rod, and it would seem 
that the small clearance, with compres- 
sion outside of the steam cylinder, would 
be a benefit instead of a detriment in 
this respect, as the attention of the engi- 
neer would be called to a loose piston 
as soon as the nut had started to come 
loose, and it could be remedied before 
any possible damage was done. 

In any event the possibility of a loose 
piston with engines of modern design is 
too remote to need to be considered, and 
there are probably not many engine build- 
ers who would care to admit that they 
would not dare to reduce the clearance 
on account of the danger of a loose 
piston. 

As to Mr. Westerfield’s statement, 
“with engines of good design and proper 
attendance, that there is very little danger 
of getting water in the cylinder,” the 
large number of accidents to engines in 
large plants in various parts of the 
country in recent years, where the at- 
tendance was of high order and the en- 
gines of first-class make, will hardly bear 
him out. The fact that practically all 
modern engines are equipped with relief 
valves would indicate that the builders 
anticipete danger from this source. 

If Mr. Westerfield will take the time 
to look up some of the recent tests, in 
which all records for economy were 
broken, he will find that the engines 


which made these records were designed 
in a manner that allowed the clearance to 
be reduced to a point a great deal less 
than is 


usually allowed. The engines 
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which showed the greatest economy, in 
addition to having very small clearance, 
were also equipped with tail rods; it is 
only reasonable to suppose that these 
features aided materially in the results 
obtained. 

He states that the purpose of compres- 
sion in the steam cylinder is to bring the 
reciprocating parts to rest without shock 
or jar, and to fill the clearance space with 
exhaust steam instead of having to fill 
it with the live steam from the boiler. 
He might have stated further that the 
compression of the exhaust steam is also 
supposed to return to the exposed sur- 
faces a portion of the heat which had 
been extracted from them by contact with 
the exhaust steam at its relatively low 
temperature. 

There is a considerable number of en- 
gineers who do not agree that compres- 
sion of any kind is necessary in the case 
of slow- or medium-speed engines, and it 
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must be admitted that they seem to be 
getting along very well without it too. 

Leaving out of the question the 
cushioning of the reciprocating parts, 
does compression, as generally given to 
engines, really serve the purpose of fill- 
ing the clearance and returning heat to 
the surfaces to any practical extent? 

Considering the accompanying dia- 
gram as being taken from an engine run- 
ning at 100 revolutions per minute, the 
amount of compression shown is about 
what is usually allowed in practice. The 
time from the moment the exhaust valve 
closes for compression until the piston 
has reached the end of the stroke is only 
about 1/50 part of a second. As this 
pressure is only run up to about 33 
pounds, the amount of heat transferred 
to the exposed surfaces in the short time 
that the compressed steam is in contact 
with them will amount to practically 
nothing; while its value in filling the 
clearance space amounts to very little 
also, as there still remains two-thirds of 
the space to be filled by the live steam 
from the boiler. 

If the exhaust valve were closed early 
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enough to run the compression presstre 
up to boiler pressure, the negative work 
done in the cylinder would probably off- 
set the gain many times, and also cause 
the engine to run badly. 
S. Kirtin 
New York, N. Y. 





Engineers’ Wages 





It is a sad reflection upon the mental 
status of engineers when it is left to the 
editor of Power to take up the cudgel 
for them in the cause of wages. The 
editorial on the subject of “Engineers’ 
Wages,” in the November 2 issue, is 
timely and should strike a respondent 
chord in the minds of a large number of 
readers. 

It is surprising that a large part of a 
class of men whose vocation calls for 
such a wide variation of practical knowl- 
edge should display such a lack of in- 
terest as to the pay they earn, but do 
not get. 

On every side one sees this and that 
craft gaining an increase in wages, shorter 
hours and better conditions all around. 
is it because the bricklayer or the steam- 
fitter has studied more than the engineer, 
or is it because they have worked longer 
or harder for their experience, or be- 
cause their business requires more in- 
telligence than that of the engineer? Or 
perhaps it is because they have a license 
fee to pay which the engineer does not, 
or because they have more expensive 
tools to buy, even though according to 
some persons every engineer should have 
« complete library of mechanical, electri- 
cal, chemical and other works, as well 
as “own tools and indicator, best of 
references, etc.?” 

Bosh! Fol de Rol! Likewise poppycock! 
To all these questions the answer is “no,” 
and it requires no thought to see that 
conditions are directly opposite, and why 
they exist. 

You may say most engineers 
steadily the year round. So do most horses, 
but I have never known of one to be 
fed less on that account. 

The better-paid craftsmen have made 
no maudlin talk of self-improvement in 
their argument, but have demanded the 
better pay and obtained it. 

P. J. QUINN. 


work 


New Haven, Conn. 
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Transposed Transformer Connections 


The experience of Mr. Carl with trans- 
posed transformer connections, as told 
on page 502, under the heading, “What 
Caused the Lights to Go out?” seems to 
me to offer an opportunity for some ex- 


ceedingly interesting speculation and 
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THE GROUNDED ARC CIRCUITS 


study in alternating-current phenomena, 
the solution of which cannot fail to be 
helpful to every engineer and electrician 
having to do with systems of this kind. 
The problem appears to be comparatively 
sinple, at first glance, but the deeper the 
analysis, the more complex it becomes. 

In the first place, the interchange of 
leads at X and Y put the secondaries of 
the two transformers in series, which 
naturally resulted in double the normal 
potential being built up in the combined 
circuits, with all stab switches in and the 
full arc-lamp load on. This is proven by 
the fact that the lightning arresters flashed 
when the circuit was closed through the 
stab switches on circuit B. The potential 
of the secondary circuit must have been 
sufficiently high to break down the re- 
sistance of the air gaps in the arresters, 
or the latter would not have flashed over 
to ground. Another convincing evidence 
that the potential was abnormally high 
is the fact that grounds showed up on 
the system that had hitherto given no 
rouble. 


I hear someone ask, “What were the 
regulators doing all this time?” I answer 
the question by calling attention to the 
fact that we are facing an unusual con- 
dition. The mere fact that the ammeter 
on circuit 4 showed but two amperes is 
only another evidence that an abnormal 
voltage was present, and the regulators 
were prevented from performing their 
proper function. In reasoning along this 
line, | am assuming that the stab switches 
on circuit A were inserted first, and that 
the lights on this circuit lit up, tem- 
porarily at least. With the insertion of 
Stab switches on circuit B, the two cir- 
cuits being in series through the trans- 
posed connections at X and Y, the latter 
acted as an equalizer connection, causing 
the ammeters to indicate the combined 
amperage of the two circuits. There is 
hardly any doubt that, had the stab 
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switches on circuit B been inserted first, 
the ammeter on that circuit would have 
shown 2.6 amperes, or the difference be- 
tween the indication on ammeter A and 
the combined amperage of both circuits. 

As to the contention of the first elec- 
trician that the circuit was open, this 
would be true, so long as the stab 
switches on circuit B were out, were it 
not for the grounds which developed on 
the circuits, which, doubtless, were op- 
portunely located so as to partially bridge 
the stab-switch connections, and were of 
sufficient capacity to pass enough current to 
energize the magnets of the arc lamps to 
bring the carbons together, and_ thus, 
temporarily, at least, strike the arc and 
cause them to light up. 

The moment all stab switches on both 
circuits were inserted, the circuit was 
closed, throwing the secondaries of the 
two step-up transformers in series, build- 
ing up the voltage to twice normal, as 
before stated, causing the arresters to 
flash over to ground, and the accidental 
grounds to show up. This is where the 
contention of the second electrician be- 
comes true; so that, from my point of 
view, both electricians were partially 


right and partially wrong. 


As to what caused the arcs to light up 
and go out, this might be ascribed to 
one or more of several causes. Let us 
not lose sight of the fact that our series 
circuit was connected to two phases of a 
three-phase system. These two phases 
were consequently 120 degrees apart in 
phase. Therefore, we must assume that, 
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rily only. The lamps could get their nor- 
mal voltage without difficulty, but there 
would not be sufficient current to keep 
the lamps permanently in operation. 
A. P. H. Saunt 
Buffalo, N. Y. 


Herewith are two wiring diagrams, one 
similar to that presented by Mr. Carl, and 
the other of the switching after the leads 
had been reversed. The only trouble 
that I can find in the circuit is caused 
by the grounds that I have represented. 
If there were no grounds the ammeter 
would not register with the circuit open, 
nor would the lights have gone out when 
the second switch was closed, unless the 
resistance of one set of lamps were 
greater than the other; which would have 
lowered the current supply to the ca- 
pacity of the smaller lamp. Nor would 
there have been any flashing on the 
lightning arrester. 

Upon changing the diagram we find 
that we have a plain open delta circuit 
(connecting XY: to Y; and Y:2 to Ni), but 
instead of their being a neutral between 
the transformers, we have six are lamps 
in series on the same. 

The various grounds are located be- 
tween the lamps, for if they were not and 
there was no lamp between the grounds 
andthe short-circuit 
would occur when the switch is closed. 


transformer, a 


The grounds being slight, enough current 
is carried from one ground to. another, 
but not sufficient voltage, to light the 
lamp; yet the ammeter will show a read- 











2300 V. 




















Before. 


WIRING DIAGRAM 


at a certain instant, there must have been 
a condition of no voltage in the circuit, 
demagnetizing the arc-lamp magnets and 
causing the arc to fail. Then again, the 
current that was passing through the 
high resistance of the grounds may not 
have been of sufficient volume to perma- 
nently magnetize the arc-lamp coils, re- 
sulting in the arc being struck momenta- 
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OF ARC CIRCUITS 


ing of this current. If the grounds were 
good the light would have burned all 
right. When the switch B is closed each 
ammeter carries the same load, because 
each instrument has the same relation to 
the circuit; that is, there will be no more 
current go through the four lamps than 
their capacity, and the six lamps will be 
moderated to that capacity. 
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The flashing of the lightning arrester 
was caused by the surge in the line 
through the permanent grounds of the 
arrester and the temporary grounds in 
the circuit. 

If in the circuit of one transformer, say, 
two or three grounds are located, as long 
as they are in the lighting circuit the re- 
sistance of one or more lamps is suffi- 
cient to keep the, ground from showing 
up. One or two lamps may be cut out 
entirely by grounds and still not affect 
the lamps as long as they are for the 
same voltage as the transformer is pro- 
ducing. But when grounds are located 
in different circuits, that is, when the 
grounds of one affect those of the other, 
there is going to, be trouble with the 
lights, for these grounds are of various 
kinds, and in burning loose or swinging 
to ground, keep cutting in and out vari- 
ous portions of the lines and lamps, and 
a heavy surge of current through the 
lamps will open that light and close it 
again to take a less flow of current. 

WE .py S. YEAGER. 

Colgate, Cal. 





How Changing Shifts Wastes Money 





During my 15 years’ experience around 
steam plants, I have always noticed that 
the fireman, when well paid for his 
services, tries to do as near right as he 
can in the boiler room. 

I recall to mind a position I held for 
two years, about 14 years ago, as head 
fireman of a battery of seven boilers, 
hand fired. In the summer months it 
was a good job. During the winter 
months it was a little harder than some 
men care to hold down. We had to 
crowd the boilers hard and do our best 
firing to keep up the required steam 
pressure. When we failed, within Io or 
12 pounds the whole outfit knew what 
was the trouble, and someone would come 
down to the boiler room and proceed to 
cuss the firemen. 

At no time during the two years I was 
there do I remember of putting a ton of 
coal on the fires at one firing, as Mr. 
Whitham states in his letter; if we had, 
the mill would have been down inside 
of 30 minutes. 

In this plant we changed shifts at 7 
in the morning and 6 at night, requiring 
11 hours for the day shift and 13 at 
night. When the time arrived to wash 
up, the assistant fireman and ash wheeler 
got ready to go home, while the head 
fireman kept up steam; then the two 
would look after the fires while the head 
fireman was cleaning up. About this time 
the opposite shift would come in, and by 
the time one head fireman was ready to 
go home, the other was ready to take 
his place. 

If Mr. Whitham and his clients would 
go into a boiler room of 1000 horsepower, 
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with the plant in need of one more boiler, 
and fire through the winter months, they 
would, on the first day of April, get a 
different view of the case. Did anyone 
ever see a good fireman that was over- 
paid? Ten hours is a day’s' work 
in Michigan; how many hours is a day’s 
work in Benjamin Franklin’s State? 
Most firemen work 12 hours a day. There 
is surely something wrong and “My 
Clients” must be put next. 
A. I. Hatcur. 
Kalamazoo, Mich. 


Exciter Trouble 








Regarding James A. Walker’s exciter 
trouble, from the information he gives, I 
think he will find that the commutator is 
partially short-circuited all around from 
bar to bar, as this would cause a strong 
current to be set up through the local 
circuit provided by the coils themselves, 
the commutator bars to which their ends 
are attached and the defective insulation 
between these bars. I also believe he has 
too much tension on his brushes. He 
may be able to get rid of the short-cir- 
cuits by taking a deep cut from the com- 
mutator and if this does not remedy the 
trouble, he can try a good commutator. 

WiurAm T. GARLITZ. 

McKees Rocks, Penn. 


Proper Amount of Lead 








In the September 28 number, page 540, 
Sydney A. Reeve in referring to my let- 
ter on the proper amount of lead, states 
that I did not take into consideration the 
thermodynamic principle involved. This 
is true, as I had in view only the me- 
chanical operation of the engine. I do 
not agree with him, however, that the 
engine should use more steam when set 
to take the card showing the later ad- 
mission, than in the other case where the 
admission is early. 

The amount of the surface exposed to 
the entering steam will be the same in 
either case, and as long as the compres- 
sion remains constant the amount of heat 
absorbed should remain the same. In 
either case the space between the piston 
and end of the cylinder will be filled with 
the steam at boiler pressure by the time 
the piston has traveled the short distance 
necessary for the crank to have reached 
the point shown, and even if the full 
pressure was brought onto the piston 
earlier, it would have practically no ef- 
fect in transmitting the power to the shaft 
before the crank had reached this point, 
which is about 15 degrees past the center. 

The only cause for any more loss that 
I can see possible with the later lead, is 
the slight loss which might be due to 
wire drawing as the piston moved for- 
ward the slight distance which it does 
before the full boiler pressure is reached. 
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What little loss there is in this way I | 
lieve would be much more than offset | 
the gain in reduction of friction, oil, a 
wear on the bearings. 

The amount of lead necessary to gi 
the valves to produce this result wou 
of course, vary greatly with different « 
gines. An engine having large port ar 
small clearance, and quick-acting vali 
would probably not require any, especi:i- 
ly if the compression was run up within 
% or % of the boiler pressure; while 
one with large clearance, slow-acting 
valves, or relatively high speed, weald re- 
quire a large amount. 

As to the reason for giving lead, I he- 
lieve that too much of it has been given 
in most cases for the sake of getting a 
nice-appearing diagram, and also because 
we have generally considered that the ad- 
mission and steam lines must form a right 
angle at their junction in order to be 
correct. I have known of a number of 
cases where the lead was reduced to a 
large extent and the result was smooth 
running, where the engines could not be 
made to run quietly with early lead, and 
no increase could be noticed in the steam 
consumption. 

The test on which this letter was based 
was made by the writer several years ago, 
and, while there were no facilities for 
making an accurate test as to the differ- 
ence in steam consumption with the dif- 
ferent amount of lead, I am certain that 
there was no more fuel used with the 
later lead, and the engine ran much 
better. 

As to the amount of heat lost in cyl- 
inder condensation in a simple noncon- 
densing engine, I do not know that I have 
ever seen any data on it. It is certain, 
however, that it is a large source of loss. 
This fact was brought to my attention 
recently by getting about all of the con- 
densation of one stroke down the back of 
my neck as I was passing under the end 
of the exhaust pipe which projected out of 
the side of the engine room. I made 
a number of observations on the 
ject of condensation during the next few 
minutes, but none of them would hardly 
be fit for publication. 

If it were possible to make the cyl- 
inder, piston and valves of an engine of 
a material having the same nonconduct- 
ing qualities as asbestos, with the neces- 
sary strength and wearing qualities, what 
effect would it have on the economy? 

It is hardly likely that any such ma- 
terial could be found, but it seems pos- 
sible, however, that the sides of the pis- 
ton and the faces of the cylinder heads 
which are exposed to the action of the 
steam, could be faced with some form 
of asbestos, or other nonconducting ma- 
terial, which would reduce the loss from 
condensation to a large extent, especially 
in the case of an engine having a large 
cylinder diameter in proportion to the 
length of stroke. The area so protected 


sub- 
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in this case would be a large percentage 
of the total area exposed to the action 
of the steam. 
S. Kirin. 
New York, N. Y. 





Power Required for Working 
Centrifugal Pumps 


During the last year the question, why 
a centrifugal pump requires more power 
when working against a low head, came 
up several times, and many engineers 
were puzzled in finding the right answer. 
This has suggested the idea to me to pub- 
lish one of the pages from my notebook 
that relates to this subject. 

A centrifugal pump at a constant speed 
requires more power as the head de- 
creases, because the amount of water de- 
livered increases in greater proportion 
than the head decreases. By increasing 
the head while the speed remains con- 
stant we will come to a point where the 
pump ceases to deliver any water. The 
head at this point will balance the pres- 
sure at the pump and the load on the 
pump will be a minimum, the pump 
simply churning the water in the volute. 

Let us figure out the work done by a 
pump which has tangential velocity of 
100 feet per second and which is work- 
ing first against 100-foot head and then 
50-foot head. The water-leaving vanes 
will have a velocity of 100 feet per 
second; the velocity at discharge 

v — (at the head of too feet) = 





100 — 7 2gh=100— ¥ 2 X 32.16 X 100= 
19.8 feet per second. 
v1 — (at the head of 50 fect) = 
100 — / 2gh = 100 — ¥ 2 X 32.16 X 50= 
43.3 feet per second. 


The discharge in the first case will be, 
O — (quantity) == xX 19.8 cubic feet 


per second. 


In the second case 
, Tid* S 
O, — (quantity) = = X 43-3 cubic feet 


per second. 


J O, _ 43:3 

ae QO” 19.8 
of 50 feet more than double the quantity 
ef liquid will be delivered. 


The work done will be, in the first case: 


= 2.19 or, at the head 


ri 2 
W = ae X 19.8 X 62.4 X 100foot-pounds. 


In the second case 


2 





W.= 


X 43-3 X 62.4 X 50 foot-pounds, 

Taking the ratio we will find 

al Tid? X 43.3 X 62.4% 50X4 _ 43.3__ 
iV 4X Tid? X 19.8 X 62.4X 100 39.6 
09; thus we see that pumping the water 

‘gainst 50-foot head, 9 per cent. more 


work will be done and consequently 9 
per cent. more power will be required. 
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In the preceding figures the friction of 
water in pipes was not taken into con- 
sideration, neither the slippage, but these 
are factors which tend to increase the 
load on the pump still more as the head 
decreases. 

Epwarp C. LANGE. 

Kewanee, IIl. 





Steam Boiler Construction Laws 





The recent steam-boiler explosions at 
the Pabst brewery, Milwaukee, Wis., and 
at the Amoskeag Manufacturing Com- 
pany, Manchester, N. H., emphasize the 
need of stringent laws governing the 
construction as well as the operation of 
steam boilers. Boiler explosions are of 
frequent occurrence and each illustrates 
some cause. Far too often they are shown 
to be due to faulty construction. The 
old-time excuse of low water has given 
way to analysis, with the result that we 
are gradually eliminating many serious 
defects in construction. 

In the account of the Pabst explosion 
it would seem that the construction of 
the drums was faulty in the tube-sheet re- 
inforcing plate. In the Amoskeag ex- 
plosion the fact that the tubes were not 
beaded .shows poor construction. The 
practice of simply expanding the tube 
was advocated years ago by numerous 
engineers and boilermakers who believed 
that the holding power of a properly-ex- 
panded tube was more than sufficient to 
properly stay the tube sheet and that 
beading injured the tube end. However, 
practice has conclusively proved that the 
method was not right, as tube sheets 
bulged and even gave way because of 
improper expanding. Therefore, common 
practice has been for many years to bead 
the end of fire tubes and to flare the ends 
of water tubes. This is made compulsory 
by law in some cases, and is required by 
boiler-insurance companies before they 
will accept a risk. 

The holding power of a properly ex- 
panded tube is sufficient, but are they al- 
ways properly expanded? As long as no 
leak shows the work is generally con- 
sidered properly performed. However, 
as tests show a variance of about one- 
third in the holding power of an ex- 
panded tube where the work was ap- 
parently properly performed, it is safe to 
assume that the variation is even more 
with ordinary shop work. Tests show 
that where the tube is beaded, its holding 
power is greatly increased. This es- 
tablished fact goes further than an un- 
substantiated theory. The necessity of 
having suitable laws passed in all States 
to prevent faulty construction is absolute, 
because it is necessary to contend with 
ideas of owners and those having in 
charge steam boilers that fail to measure 
up with what has been proved to be 
correct practice. 

The lack of shop inspection, such as is 
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provided by law in Massachusetts, or 
proper supervision by a_ boiler-insurance 
company, may be set down as one reason 
for these deplorable accidents. 
T. N. Kevsey. 
Lowell, Mass. 





Flat Crank Pins 





If Mr. McLaren will read my letter 
again, very carefully, he will find that I 
did not say a word about flat crank pins. 

I quoted an abstract statement from 
Mr. Taylor’s letter and discussed cer- 
tain phases of the theories involved, not 
to refute the argument offered concern- 
ing the cause of flat crank pins, but to 
call attention to the fact that there are 
other than steam forces acting on the 
crank pin of the ordinary reciprocating 
engine. 

The force exerted on the piston by the 
incoming steam is modified by the inertia 
cf the reciprocating parts and, as stated 
in my former letter, “The slow-moving 
engine, having light reciprocating parts, 
will receive the maximum pressure at 
the crank pin much earlier than will be 
the case with the high-speed engine hav- 
ing relatively heavy parts.” 

Would Mr. McLaren have us believe 
that only one engine in 5000 is affected 
by the force of inertia? 

His “fair question” is answered by the 
diagrams he shows with the attached 
data. Comparatively high initial pressure, 
low rotative speed and usually, with that 
type of engine, light-moving parts is a 
combination that will flatten any crank 
pin unless the valve setting is such that 
the steam-hammer effect is softened as 
much as may be practicable. 

Mr. McLaren admits that a tandem- 
compound engine will receive more even 
distribution of pressure at the pin than 
will be the case with the engine having 
only one piston to the crank. This seems 
to corroborate my argument wherein I 
mentioned those engine builders who add 
weight to the moving parts of their en- 
gines in order to equalize the forces act- 
ing on the crank pin. 

In the April 11, 1889, issue of the 
American Machinist, there are shown 
three “force diagrams,” one each fron 
a Ball, a Buckeye and a straight-line en- 
gine—if these cuts could be reproduced 
for the readers of Power it would show 
what engine designers were doing along 
this line in those days. 

I do not think that Mr. McLaren takes 
the right attitude in saying that “every- 
one knows,” etc. To my mind, the science 
of steam engineering is so fathomless in 
its scope and so far reaching in its rami- 
fications that the everyday chap who is 
just getting into deep water, in his 
studies, is likely to be discouraged when 
he discovers that he does not grasp, at 
all, what Mr. McLaren would have us 
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believe is a subject that is altogether too 
simple to warrant discussion. 

If all engines were slow speed with 
light reciprocating parts, or if, as Mr. 
McLaren infers, “everybody knows” all 
about the physics in the case, there would 
be no valid reason for criticizing Mr. 
Taylor’s letter; but the young fellow, 
rom reading the letter referred to, would 
naturally come to believe that in all en- 
gines the force exerted on the piston is 
immediately felt at the crank, which ob- 
viously is not true. 

E. G. TILpEN. 
Downers Grove, IIl. 





Follower Bolts 


Professor Sweet, in the November 2 
issue, has taken exceptions to my article 
on follower bolts, which appeared in the 
October 12 issue. 

To the writer it appears that we 
both in error in not stating more ex- 
plicitly the conditions under which the 
respective types of bolts have been suc- 
cessfully tried. 

The type of bolt, as described by the 
writer in the October 12 issue, was de- 
signed, primarily, for heavy-duty work, 
such as on large mill engines, and it 
has proved the most successful bolt ever 
tried in our works for large reversing 
engines. One engine, in particular, a 
55x60-inch horizontal twin condensing 
engine, runring as high as 250 revolu- 
tions per minute, with a subsequent pis- 
ton speed of 2500 feet per minute and 
reversing in less than five revolutions, 
gave considerable trouble by having nuts 
work loose and studs leaking. The stud 
as shown and described by the writer has 
met this severe strain very satisfactorily. 

The writer agrees with Professor Sweet 
that for comparatively small engines run- 
ning “straight away,” such as Professor 
Sweet’s “Straight Line,” the type of bolt 
as shown by him will prove satisfactory. 

In fact, we have had a “Straight Line” 
engine in our plant for the past 12 
years, and I can verify the professor’s 
statement by saying that we have never 
encountered any trouble with the bolts, 
which is truly a creditable record. 

3ut for large and heavy work, such a 
type would prove impractical. One of 
the chief difficulties would be the work- 
ing loose of the brass nut. The stud 
being made of steel and the nut of 
brass, the difference in expansion under 
high working temperatures would be 
marked. When the piston is assembled 
the nut may be perfectly tightened, but 
the brass nut expanding more than the 
steel stud, the tendency would be to 
loosen the nut. Once started the nut 
would surely work off, and if the clear- 
ance in the engine cylinder was not suffi- 
cient, damage to the engine would surely 
result. Even in the case of a steel nut 
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on a steel stud it is always deemed ad- 
visable to lock the nut with a cotter pin. 
The experience: of Professor Sweet with 
the “Straight Line” is sufficient proof that 
his type of stud will answer for the pur- 
pose for which it is designed. 

Each type of stud has its merits, but 
they are adaptable to entirely different 
classes of work. 

N. L. Daney. 

Elyria, O. 


Will a Centrifugal Pump Do the 
Work? 





L. Corwin, in the September 21 issue, 
asks the above question. I will give him 
my experience. I have been operating a 
10-inch vertical centrifugal pump with 
405 feet of 10-inch suction line and a 
26-foot suction lift and find that the 
pump will hold its priming for 48 hours. 
In priming we operate the primer until 
the water rises into the horizontal pipe, 
then we start the pump and it primes it- 
self in 15 to 30 minutes. 

When other methods of stopping air 
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WATER-LEVEL DIAGRAM OF PLANT 
leaks on the suction line fail, we apply 
portland cement mixed to the consistency 
of batter to the joints and bolts. 

For lifts of over 7o feet, I think a two- 
step pump will give satisfaction. 

W. N. Gutick. 
Tustin, Cal. 





Saving by Throttling Steam 


In the issue of November 2, it is sug- 
gested that I have mixed up B.t.u. and 
degrees Fahrenheit, in speaking of super- 
heating steam. 

There is another point that should not 
be lost sight of and that is, the specific 
heat of steam. My object was to bring 
out the difficulty of superheating steam. 

While taking half-hourly readings of 
superheat, my assistant noted that a read- 
ing showed only 7 degrees and he went 
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out to the boiler room and saw the fire- 
men had most of the boilers filled with 
water to nearly the top of a 12-inch 
glass gage. Lowering the water leve! 
to, and keeping it at, one gage raised 
the superheat over 60 degrees. 

When feeding the boilers by hand reg- 
ulation, there was a wide range in super- 
heat. 

With water taken care of by a first- 
class feed-water regulator the superheat 
was kept uniform. 

The difference in per cent. of mois 
ture at different water levels could not 
have been serious, but it made a great 
difference in the superheat as measured 
by degrees. 

The superheater was in direct line of 
the fire in passing from the furnace to 
the stack. 

From my experience with superheating 
steam I have become a little cautious 
about saying steam is superheated unless 
I have some way of demonstrating that 
it is an actual fact. 

W. E. Crane. 

Broadalbin, N. Y. 





Gas Engine Indicating Cap 
The writer was pleased to see the 
article by Mr. Eyerman on gas-engine 
indicating. I wish we could have more. 
As the two engines I had in charge were 
both of the older type I knew the dia- 
grams were not uptodate, and could be 
improved upon, but the article was 
written to start a discussion to see what 
others were finding out by indicating the 
gas engine. The guess of Mr. Eyerman 
as to the age of the engine, from which 
the cards were taken, ‘s correct; it is 
more than ten years old. This accounts 
for the low compression. I would make 
the same criticism as Mr. Eyerman: the 
exhaust valve and passages are not cor- 
rectly designed as there is back pressure 
during almost the entire exhaust stroke. 
This seems to be a common fault with 
most of the earlier engines. This is also 
shown by cards taken from the other en- 
gine which the writer had in charge. 

In regard to the vacuum in the ex- 
haust -line, I will state that the dia- 
grams I took frem a 10-horsepower two- 
cylinder engine showed exactly the same 
wavy line. This engine was fitted with 
two exhaust outlets for testing purposes. 
By opening both outlets, the line on the 
card straightened out and came close to 
the atmospheric line. The exhaust-pipe 
line was taken down and found to be 
clear. Whether the wave can be entirely 
removed, when a long exhaust pipe is 
necessary, is a question. The exhaust 
passages might have been too small, as 
before stated. 

These variations in pressure are prob- 
ably due to the motion of the column 
of gas and air in the exhaust pipe. On 
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ie opening of the exhaust valve, the 
pressure within the cylinder is from 30 

, 50 pounds. The burnt gases rush out 
with high velocity, due to the sudden 
crop in pressure, and strike the long 
column of air in the exhaust pipe, setting 
‘t in motion. It is reasonable to expect 
that there will be more or less surging 
of this column of air and gas. Experi- 
ments have shown that with an exhaust 
pipe 65 feet long, a vacuum may be pro- 
duced in the cylinder. 

1 wish Mr. Eyerman had given the 
length of the exhaust pipe, kind of muf- 
fler, ete., as this information would prove 
of interest in discussing this feature of 
the diagram. 

In reply to Mr. Tilden’s letter of 
October 12, the writer does not remember 
that he made any distinction between the 
valve setting on a single- or multi-cyl- 
inder engine. As far as I know they 
are set the same. Why any difference? 
At the same time if Mr. Tilden will read 
carefully he will find that I,said to close 
the exhaust at the end of the stroke or 
“at the inboard dead center.” 

I did not draw upon my imagination in 
drawing the diagrams referred to in my 
letter of August 24. Within a few months 
I have seen an indicator diagram from 
a coal-oil engine that was exactly that 
shape, and I have seen several others. 
The pressure at the end of the exhaust 
stroke is from 30 to 50 pounds, and does 
Mr. Tilden presume to say that this will 
drop instantly to atmospheric? Does the 
exhaust valve open to the limit at once? 
When does release take place in a high- 
speed steam engine and why? The gases 
take an appreciable time to expand and 
set in motion the column of air in the 
exhaust line. 

lf Mr. Tilden will note the diagrams 
shown by Mr. Eyerman in the October 
ig issue, he will see that the exhaust 
line, as shown on the low-pressure dia- 
gram, is not straight, but shows varia- 
tions. This is not due to the spring, be- 
cause the writer has taken similar cards, 
as stated before, and when the auxiliary 
exhaust was opened the line straightened 
out, ° 

Ridicule has never won any discussion 
of practical questions and Mr. Tilden’s 
remarks concerning the 65-foot exhaust 
pipe do not prove anything against it. 

I do not believe that I claimed that 
| could make gas flow from a lower to 
a higher pressure, but is there not a 
difference between a gas flowing freely 
in an open pipe from a higher to a lower 
pressure, and the forcing of the gas from 
a lower to a higher pressure by means 
of a piston in a closed cylinder? Does 
Mr. Tilden wish to be quoted as saying 
that the same “natural” laws will govern 
both cases or that the gases will act in 
ihe same manner? 

Gas-engine practice seems to be a 
“mighty hazy proposition” to Mr. Til- 
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den, although investigation will show 
that nearly all manufacturers are pretty 
well agreed on certain. standard prac- 
tices. There is not much more variation 
between gas engines of the same type 
than is shown in present-day steam prac- 
tice. 

The writer has had too much experi- 
ence in repairing poorly handled ma- 
chinery,, especially gas engines, to advise 
anyone to make any changes whatsoever, 
without carefully thinking it over and con- 
sulting some one of equal or greater ex- 
perience. Many things must be taken into 
consideration in making changes, as no 
one part operates alone and changing 
even the smallest piece may affect an en- 
tire mechanism. Many times all that was 
required to get an engine into running 
condition was to stop someone from 
“monkeying” with it and letting well 
enough alone. 

At the same time no progress can be 
made unless someone is experimenting 
and trying out new ideas. But this should 
be left to one having plenty of time and 
money; it takes both. Nor can you be 
sure that conditions are staying the same 
about a plant unless tests and trials of 
various sorts are made and records kept. 

If, after due consideration, a change 
is thought advisable, be sure to. mark each 
piece.in the old position so that it may 
easily be reset in case the change does 
not work out to advantage. A little “horse 
sense” mixed with engineering in any of 
its phases is an excellent thing. 

Louis J. BUSCHMAN. 

E. Cleveland, O. 





Expert Advice 

In a letter under date of October 109, 
I see the question is still before us. 
Henry D. Jackson in his reply to my 
article of September 28, has brought out 
some interesting points to be answered, 
especially the saving of $3485. 

In the first place, our plant was es- 
tablished with a small beginning some 
12 years ago and has been increased 
from time to time, until today we are 
among the largest paper manufacturers 
in the State. The increase of the plant 
was complicated in many ways, owing to 
the limited ground space. Second, it called 
for two separate boiler rooms for mills 
Nos. 1, 2 and 3, all of which are prac- 
tically under one roof. Therefore im- 
provements at one boiler room, meant 
the same in both, doubling the amount 
to be expended. At mills Nos. 2 and 3, 
which are operated from one boiler room, 
it was necessary to fire the Jones under- 
feed stokers beyond their capacity in an 
attempt to hold up to the capacity of the 
mill in tons of paper per 24 hours. 

As these conditions meant a loss of 
fuel and labor, it was decided to install 
two 200-horsepower’ vertical Wickes 
boilers with Murphy furnaces. When in- 
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stalled, it was found that steam could 
be furnished to the capacity of the mills 
at a great saving of fuel and labor. Not 
only this, but a large increase was made 
in output of paper. 

Following is an itemized statement of 
my estimate as to the savings for one 
vear after the new boilers were started 
up, July 19, 1909, at mills Nos. 2 and 3. 


Three tons of coal saved each 24 


ek FF” ae $2,584.20 
Time saved unloading 1095 tons 
less coal @ 6c. per ton....... 71.15 


Sunday labor, cut out two men at 


De, Se Mss t05066 betde ene wad 208.00 
One man less on job at $10.50 per 

ona ee Oe ee re ee 546.00 
Labor saved on ashes and banking 

fires, $1.445 per week..... err 75.65 


$3,485.00 

As this saving has been effected from 
the middle of July to the present time, 
there is no question about the estimate 
being correct. In fact, we have exceeded 
the figure’ submitted. It fully demon- 
strates to me the great error in not hav- 
ing proper boiler capacity to generate 
the steam required, and to meet the needs 
on a commercial basis. 

In regard to the question: which I 
called eating up the profits of the com- 
pany’s income, I submit the summary of 
proposed improvements recommended by 
the agents of manufacturers of steam ap- 
pliances, in order that the plant might be. 
uptodate, and all of which should be 
considered in the construction of a 
new plant: steam-damper regulator, oil 
filters and pumping device for lubricating 
engines, 
system, 


water-softening and _ purifying 
superheated-steam attachments, 
more electric engine stops, apparatus to 
regulate air and gases to furnaces and 
chimney and coal conveyers with ash re; 
movers. 

It will be understood full well that 
the stockholders are after their dividends 
as often as they come about. Again, the 
general manager may feel liberal to fur- 
nish what may be needed, yet the ulti- 
mate aim is to keep all expenditures down 
to as low a basis as possible in order to 
show up the increase of dividends. 

The operating engineer must take his 
medicine as dealt out to him by the man- 
ager of the plant. If he falls in the hands 
of a wise and competent manager who is 
not limited or held back, then the en- 
gineer has an even chance with the ex- 
pert-advice man. 

Grorce H. CHANDLER. 

Kalamazoo, Mich. 





When observing the glass water gage 
while the boiler is working, note par- 
ticularly whether the water in the glass 
is stationary or not. If the water level 
does not fluctuate, it is an infallible sign 
that the gage is out of order. Test the 
gage and water column immediately, and 
if draining them fails to clear, the boiler 
should be shut down until the apparatus 
for indicating the water level has been 
repaired. 
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Some Useful Lessons of Limewater 


A Practical Method of Coal Analysis; How the Sample to Be 
Analyzed Should Be Selected; the Chief Ingredients to Be Noted 
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Although there are many practical sub- 
jects which might be taken up in an ele- 
mentary course of analysis, and although 
we will try and consider some of these 
later, yet the next subject which we ought 
to consider is the general one of coal 
analysis, and here we come up against the 
question of selecting a sample. If one’s at- 
tention had not been called to it, he might 
suppose offhand that anyone+could go 
out to a pile of coal and carefully pick up 
a piece which would represent the average 
composition of the whole pile; but there 
are sO many possibilities of mistakes in 
this offhand way that it would appear al- 
most laughable to select a sample in this 
way. To be sure, it is possible that one 
might select a piece of coal at random 
which might represent in many respects 
the average composition of the whole pile, 
or say of a whole car; but the prob- 
abilities of doing so are so slight that this 
method is really hardly worth discussion. 

The only way to be reasonably sure that 
one has a sample that shall be respresenta- 
tive of the whole pile is to make the selec- 
tion of the sample in such a way that an 
average of the whole pile has a chance to 
be represented ; and the best way to show 
this is to describe, with some detail, the 
proper method of sampling a coal pile. 

For this, one needs a wheelbarrow and 
an ordinary-sized shovel. Then he must 
go to the coal pile and study it carefully 
to select a side of it, or better still a face 
of it which would represent a good cross- 
section of the whole pile. Thus, suppose 
a pile was originally conical in shape but 
has been cut away on one side so as to 
leave a face which is quite steep and per- 
haps almost perpendicular. Supposing this 
pile is 10, 15 or 20 feet high, and that 
the cross-section where it has been dug 
away is approximately 30 to 50 feet 
long. Now you want to cast your eye 
carefully over this and pace it off, mark- 
ing roughly the position of each footstep. 
Opposite each footstep one should take say 
a third of a shovelful and throw it into 
the wheelbarrow. As a rule there will be 
more lumps at the bottom of the pile and 
more fine material toward the top; and 
one must be sure not to favor the lumps 
nor slight them. Also, one must use his 
judgment as to how many shovelfuls he 
will take from the face of the coal pile, 
opposite each footstep and in a line run- 
ning from the bottom to the top of the 
pile. A rough diagram of this method of 
sampling the front of a coal pile is given 
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in Fig. 1. When one has gone all over 
a typical cross-section face of a coal pile, 
giving each part of the rough checker- 
board which is marked out with his eye 
and with his paces a chance to vote, 
throwing each part shovelful taken into 
the same wheelbarrow, he can be sure that 
the average composition of that wheel- 
barrow represents approximately the aver- 
age composition of the coal lying in the 
face of the cross-section of the coal heap 
which he has sampled. Of course it will 
take some experience and some ripening 
of judgment to do this perfectly, but with 
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FIG. 2 


a little patience anyone can learn to be a 
fair sampler and one can collect such a 
wheelbarrowful in ten or fifteen minutes. 


Detaits WorkeED Out 


The next thing to do with this wheel- 
barrow sample is to work it down progres- 
sively to smaller and smaller dimensions, 
and in such a way that the smaller samples 
into which it is cut down shall represent 
the average of the wheelbarrow, just as 
the wheelbarrow represents the average 
of the whole pile. Selecting a good, 
smooth, clean, hard surface (which should 


PALMER 


be first well cleaned off with a broom and 
brush), dump the wheelbarrow onto it 
with its lumps of coarse and fine coal, and 
go over this with a hammer, breaking it 
up so there shall be no lumps larger, say, 
than half of a hen’s egg. This pile then 
should be shoveled up into a heap by pour- 
ing each shovelful onto the center so that 
a cone is built up in the middle; and as 
each shovelful is poured onto this central 
cone the shovel should be tipped so that 
the contents will slide off from one corner 
of the shovel in a.steady and even stream; 
and also so that this stream of coal shall 
fall not on one side or the other of this 
central cone but exactly in the middle, giv- 
ing each particle of coal a chance to select 
its Own opportunity as to which side of 
the cone it will roll down. After all the 
coal has been shoveled up into this conical 
pile, it should be flattened down and dug 
out away from the center, and the whole 
process of coning repeated several times 
until one is sure that his conical pile is 
well mixed not only by the shoveling out 
from the center, but especially by the even 
pouring from the shovel onto the conical 
center. This should then be flattened 
down by a skilful pressure of the shovel 
on the top of the cone, being careful not 
to press the cone in any side direction so 
that the cone shall be pushed to one side, 
but rather so that it will separate evenly 
in all directions, as shown in Fig. 2. 

Now draw two lines at right angles to 
each other across the top and through 
the center of this flattened pile of coal. 
Thus you have divided the original wheel- 
barrow of coal into four parts. Select one 
of these, which is to be preserved for 
further coning and quartering, and dig 
away the other three-quarters by cutting 
down vertically with your shovel, along 
the lines, through the pile to the floor. 
Now draw away and brush up the three 
quarters, leaving the selected one-quarter 
in which you will hammer the coarser 
lumps down so there shall be nothing 
larger than small marbles. Mix and cone 
up this pile of coal in the same way that 
you treated the original wheelbarrowful. 
After this has been coned and shoveled 
and mixed and coned two or three times, 
flatten it down and quarter it out as you 
did the larger pile. Now you have a 
quarter which is only one-sixteenth of 
the original wheelbarrowful. This sample 
should now be pulverized, coned and re- 
quartered, and so on, until you get down 
to a small sample weighing only two or 
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three pounds. This sample should be care- 
fully swept up and transferred to a smooth 
jron plate where it can be carefully pul- 
verized, using either a special flat crusher 
called a muller (much in use among as- 
sayers), or, almost as good, a flat, heavy, 
round-iron bar or short piece of shafting. 
In this way the sample can be teased and 
worked down by continued coning and 
quartering until it is only three or four 
ounces in weight and small enough to go 
into an ordinary pickle bottle. These last 
samples should be put through sieves, 
using at first a coarse sieve, say twenty 
or thirty meshes to the inch; and after- 
ward a finer sieve, of sixty, eighty, or 
possibly even a hundred meshes to the 
inch. Of course the parts too coarse to 
go through the screen at first must be 
pulverized so that all goes through and 
is mixed with the screened sample. 


THe SMALL Last SAMPLE 


It may seem foolish to go to all this 
expense of time and labor to get a sample 
of that coal pile; but when one stops 
to consider that a chemical analysis can- 
not be worth any more than the value of 
the sample which is analyzed; and when 
one considers also that the chemist is 
not going to analyze the whole of the 
three or four ounces of the pulverized 
coal in the pickle jar, but only a few 
knifepointfuls, all of which together per- 
haps would not more than cover a silver 
quarter, he is startled at the care which is 
required to prepare the sample for this 
small last sample which will weigh only a 
mere fraction of an ounce and still must 
represent the average composition of that 
whole coal pile. If one has any doubt 
regarding the value and the necessity of 
selecting his sample of the coal pile in this 
laborious way, all he has to do» to con- 
vince himself is to compare random 
samples picked by hand with this sample 
which has been selected by the shovel and 
wheelbarrow, followed by repeated coning 
and quartering. Moreover, if one wants 
to see the value of this sample which he 
has selected, all he has to do is to go out 
and take another wheelbarrow-load sample 
from the original face of the coal pile, 
using the same care and the same patience 
in working it down by coning and quarter- 
ing; and he will find that the results will 
vindicate the painstaking way of getting 
a sample. The only thing which needs 
to be added is the education of one’s 
judgment in selecting a fair amount of 
the coarse lumps; for it has been found 
that in proportion as the original coal pile 
contains many large lumps, so the first 
wheelbarrow load selected must be pro- 
portionally larger to get a fair average 
of the whole. 


Main Points oF ANALYSIS 


Having prepared the coal sample, the 
next thing to do is to study the analysis; 
and here we can only outline the main 
points, which we will try to examine more 
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closely in the next lesson. The ordinary 
coal analysis considers four or five groups 
of ingredients, namely: first the moisture, 
second the volatile matter, third the fixed 
carbon and fourthly the ash. 

Moisture—This refers to the water 
which is mechanically mixed with the coal. 
Of course the coal may be exposed to 
rain, snow or frost, and thus may collect 
accidentally considerable moisture for 
which the user naturally does not care to 
pay. Most of this moisture can be driven 
off by. heating and drying the coal at a 
temperature slightly above that of boiling 
water, 100 degrees Centigrade or 212 de- 
grees Fahrenheit. In calculating the com- 
position of the coal it should be noted 
that one can figure either from the original 
moist coal as representing the original 100 
per cent.; or he can deduct the moisture 
from the original weight and figure from 
the dry coal after the moisture has been 
deducted. Either method is correct, but 
one should state which method he is fol- 
lowing. 

The Volatile Matter—This represents 
that part of the coal which is driven off 
by heating the coal to a coking tempera- 
ture in a closed retort. This volatile mat- 
ter may run from 5 to Io to 20 per cent., 
or more. In the case of good steaming 
coal it is usually from 10 to I5 per cent. 
This volatile is low in the case of an- 
thracite, a little higher in the case of 
bituminous and semi-bituminous coal, and 
may be very high, up to 30 or 40 per 
cent., or more, in the case of some of the 
Western lignites. This volatile matter may 
consist largely of water, originally chem- 
ically combined with the coal, or it may 
consist largely of combustible gases which 
carry a great deal of the heat power of the 
coal. This factor, namely of the heating 
power of the volatile ingredients of the 
coal, should be considered, for some 
semples of good commercial grades of 
coal are reported which run up to 30 per 
cent., or more, of volatile. Many bituminous 
coals depend largely on the volatile for 
their heat value, and such coals require 
the best of firing. 

The Fixed Carbon—This represents the 
amount of coke material proper which 
would be left in a closed retort after all 
the volatile matter had been driven off. 
This fixed carbon should also be in a con- 
dition to burn readily on the grate under 
the boiler and should not contain much 
incombustible or graphitic carbon; nor 
should it contain carbon locked in with 
the slate or fireclay which goes along 
with most coals. It is possible for a 
coal carrying 60 to 80 per cent. of fixed 
carbon to have considerable of this, say 5, 
IO or I5 per cent., so mixed with slate 
and fireclay that it will not burn readily. 
Hence, although it is there as fixed carbon, 
it may not be available for quick burning 
and heating. 

The Ash—This represents the worthless 
mineral matter which is left in the coal 
after complete combustion. All coals con- 
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tain some ash, some as low as 4 or 5 
per cent., and possibly lower, and some 
as high as Io or 15 per cent. A good 
coal should not show over 8 to 15 per cent. 
of ash. This consists largely of fireclay 
or silicate of alumina. In this case the 
ash will burn out almost to a clean white, 
but if it contains much iron it will be 
more reddish and also more fusible. 

These four ingredients, namely the 
moisture, the volatile,. the fixed carbon 
and the ash, make up the main ingredients 
of the ordinary proximate analysis of coal. 
We will consider in the next lesson how 
to get at the determination of each of 
these ingredients. Sometimes the sulphur 
in coal is so great a factor that it must 
be considered especially in coal used for 
smelting or foundry work. But that point 
is also connected with the phosphorus 
present, for sulphur and phosphorus are 
both hostile to good iron. 





Producer Gas Power, Heat and 
Fuel for Factory Service 


By Jutius I. Wire 


Producer gas for power has now been 
in use for over five years in this country, 
and its reliability as well as its economy 
for power purposes alone is undisputed, 
as with it over 20 per cent. of the heat 
value of the coal fed to a gas producer is 
converted into effective work, compared 
to about 5 per cent. fed to a steam boiler 
and converted into steam, when the ex- 
haust of the steam engine is used for 
heating. 

For factory work, except as an auxiliary 
pewer, its use has been heretofore limited 
as when using steam power the exhaust 
steam from the engine is used for heat- 
ing, and where additional heat is_ re- 
quired live steam is used direct from the 
boilers. Although this system is very 
wasteful, as I will show, it has been here- 
tofore preferred to gas power, because 
it was necessary to install an independent 
boiler for steam-heating purposes along 
with the gas-producer power plant. 

The same principle of using the ex- 
lhaust heat of the engine to heat the build- 
ing can be and is now being applied to 
the producer-gas engine by leading the 
exhaust gases from the engine into an 
air heater, and making up, where auxiliary 
heat is required, by using either gas from 
the producer or coal in the air heater. 
With this system, the full economy of 
producer-gas power can be _ obtained, 
while heat as well as ventilation, which 
is now becoming recognized as of con- 
siderable importance in factory work, can 
also be obtained, and with an economy of 
fuel for both power and heating not pos- 
sible with the steam system. 

A gas engine discharges in its exhaust 
approximately one-third of heat, and at 
the same time delivers to the jacket water 
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about one-fourth of the heat, originally 
in the gases supplied to the engine, so 
that where hot water is desired in factory 
work, this can be obtained without addi- 
tional cost. With the heating system just 
mentioned, which was recently introduced, 
about 85 per cent. of the heat of the ex- 
haust can be utilized for heating air, and 
any make-up necessary can be obtained 
from the gas producer or from coal di- 
rect, and 85 per cent. of the available heat 
converted into work, compared to 50 per 
cent. when a steam boiler is used. The 
heater is of cast iron and sectional, built 
up with the required number of tubes to 
suit the conditions. The air to be sup- 
plied to the building is forced through 
the tubes at any required speed by means 
of a fan, and in passing through the 
tubes is heated to the required degree. 
The heater, being of cast iron, is used 
also as an exhaust muffler, and is not 
affected by the corrosive action of the 
exhaust gases. 

Gas producers can be installed for the 
price of water-tube steam boilers; the 
air-heating system costs less than steam 
piping; gas-pipe connections are less cost- 
ly than steam-pipe connections, and no 
stack or chimney is necessary. These 
economies in installation will offset the 
additional cost of the gas engine over the 
steam engine, so that today a combined 
gas-power and air-heating system can be 
installed at a cost not to exceed that of 
a steam-power and _ steam-heating sys- 
tem. At the same time, savings are made 
in fuel, attention, and maintenance, and 
the smoke nuisance, which is often an 
important factor, is entirely eliminated. 


Gas AND STEAM Power Costs 

Taking the cost of power alone, the 
total cost of producer-gas power, work- 
ing 300 days, ten hours a day, and all 
items considered, such as fuel, attention, 
oil, water, interest and depreciation, the 
annual cost per horsepower with gas 
power does not exceed $25,in 1oo-horse- 
power plants and $19 in 500-horsepower 
plants; while steam power costs $40 in 
100-horsepower plants and $30 in 500- 
horsepower plants, the steam engine run- 
ning noncondensing. 

Where electric power is installed, the 
cost of power with either gas or steam 
goes up because of the additional in- 
terest and depreciation; loss in the gen- 
erator and motors must be considered 
also, but there are many gas-power in- 
stallations in the vicinity of New York 
City and in New England which are de- 
veloping power at a cost of from 2 to 
3 cents per kilowatt-hour. When it is 
considered that gas-engiae makers guar- 
antee a kilowatt-hour at the switchboard, 
with coal at $4.50 per ton, for less than 
Y% cent at average loads, it is easily seen 
how such results are obtained; the higher 
the load factor, of course, the less is the 
cost of the power to the owner who puts 
in his own plant. These producer plants 
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a 
can be seen in daily operation; the owners 
are proud of them and the work they are 
doing. 

Where heating of a building is re- 
quired, the cost of power is reduced by 
the amount of heat in the exhaust steam 
or gases that can be utilized. Here also, 
the combination of a producer-gas engine 
exhausting into the air heater, making up 
in extreme cold weather with either coal 
or gas, gives a substantial saving over 
the steam engine with its exhaust steam 
used for heating, making up in extreme 
weather with live steam. Engineers will 
agree that on the average 4 pounds of 
coal per horsepower-hour are needed for 
an ordinary steam engine when running 
noncondensing for power purposes. Six 
months of the year the exhaust can be 
used for heating, so that when losses in 
engine and transmissions of the heat are 
considered, 3 pounds of this coal may be 
considered as utilized for heating. With 
4 pounds per horsepower-hour for six 
months, and (crediting the engine for the 
other six months with 3 pounds, charged 
to heating) only 1 pound for the other 
six months, the average for power pur- 
poses alone throughout the year is 2% 
pounds per horsepower-hour. With gas 
power, including standby losses, 1% 
pounds are used the year round per 
horsepower-hour, but six months of the 
year more than one-fourth of this amount 
is available for heating after considering 
loss in the heater, so that the average 
for power alone comes down to 1% 
pounds per horsepower-hour, and if the 
other quarter of the heat which goes to 
the jacket water is used for hot water, 
the fuel consumption chargeable to power 
would then be less than 1 pound the year 
round, compared with 2™% pounds for 
steam per horsepower-hour. 


AIR AND STEAM HEATING Costs 


Having made a comparison, and credit- 
ing the engine with the heating, consider 
separately the fuel for the heating of the 
building. Heating by steam, with a boiler 
efficiency of 65 per cent., and with other 
heat losses, a total of 50 per cent. of the 
heat value of the coal can be considered 
as available for heating, or one-half of 
the coal burned under the boiler. With 
the exhaust-gas heater, a total efficiency, 
considering all losses, of 85 per cent. is 
obtained, so that in heating alone, with 
air heating as against steam heating, a 
saving of over 60 per cent. of the coal 
which would be used for steam is ef- 
fected. With less than one-half the coal 
used for power and one-half used for 
heating, the advantages of gas power and 
air heating over steam power and steam 
heat are easily apparent from a fuel stand- 
point, without considering the other ad- 
vantages such as lower cost of main- 
tenance, absence of danger from explo- 
sions, elimination of the stack, and ab- 
sence of smoke. 
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GAs FoR FuEL Purposes 


With a producer-gas installation the~ 
is an added advantage over steam wh 
is of importance to the many industr 
it! which gas is used for heating furna: 
for hardening, ‘tempering, anneali 
soldering, enameling, brazing, heat 
kettles, cooking, boiling and coffee ro 
ing. Coal is generally used instead of ; 
for such work, on account of the hi»! 
cost of gas, usually 80 cents to $1 
thousand cubic feet but the advantaves 
of gas even at 80 cents over solid f 
such as complete control, cleanliness 
quickness in starting, and rapidity of out 
put, are such that the use of gas is being 
rapidly extended, in spite of its cost. 

With a producer-gas power plant, the 
gas can do the same work as illuminating 
gas at 80 cents or $1 (using anthracite 
pea coal at $4.50 per ton in the producer) 
at a cost of but 15 cents; where there is 
no gas engine, the interest, attention and 
depreciation run the cost of the gas up 
to 25 to 30 cents, depending upon the 
output. This gas can be used with the 
same burners or furnaces which are now 
used for illuminating gas, with insignifi- 
cant modifications. 





An Aftermath of the “Bennington” 


Disaster 


In the United States circuit court in 
New York City, decision has just been 
rendered in an interesting libel suit for 
$100,000 brought by Lieut. Charles T. 
Wade against the Interrational Magazine 
Company, publishers of the Cosmopolitan. 
In March of 1907, an article appeared in 
the aforementioned magazine on “The 
Growth* of Caste in America.” The au- 
thor, Charles Edward Russell, wrote on 
the rise and influence of the spirit of 
snobbery in our private and official life, 
criticizing the navy personnel bill in par- 
ticular, and drawing on the facts es- 
tablished in connection with the “Ben- 
nington” disaster in 1905. It will be re- 
membered that the explosion of the boil- 
ers, which occurred while the gunboat 
was in the harbor of San Diego, Cal. 
resuited in the death of 60 men and 49 
wounded. Lieutenant Wade was chief 
engineer of the “Bennington” at the time 
of the explosion, and information brought 
out by the court of inquiry and the 
court martial which followed, tended to 
show that the disaster was in all prob- 
ability due to gross negligence on the 
part of the officer in charge, although in 
both cases the lieutenant was exonerated. 

In the article Mr. Russell mentioned no 
names, but the following paragraph, 
quoted word for word, was taken by 
Lieutenant Wade as a direct reflection 
on himself—hence the suit for libel: 

“But the new system, pure product of 
caste, went into effect, and the blowing 
up of the ‘Bennington’ was its first per- 
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fect iruit. A young ensign, bookishly 
educ. ed in engineering, and trained to 
be ‘ally efficient in either position,’ 
stepped from the bridge to the engine 


room, and tried the experiment of cut- 
ting out the steam gage and plugging up 
the safety valve—and all those lives paid 
the penalty.” 

It was argued by Lieutenant Wade that 
he had been twice exonerated by boards 
of capable men from all responsibility for 
the explosion, and the mere fact that 
he was still in the service should be 
evidence conclusive enough to prevent 
any writer, even though indirectly, from 
laying such a charge at his door. 

Much of the evidence which was given 
in the former trials was used to ad- 
vantage in the present suit. The same 
old story of how the valve in the gage 
connection to the boiler had been closed 
instead of an air valve was repeated and 
the condition of the safety valve re- 
viewed. It developed that for some time 
before the explosion, the mechanism used 
to open the safety valve had been out of 
commission, and that its ability to open 
at the pressure for which it was set, was 
determined by the use of a slice bar or 
coal maul. After the explosion the safety 
valve was examined and layers of rust 
between the convolutions of the spring, 
of sufficient thickness to prevent the 
proper opening of the valve, were found. 
The metal in the plate and in fact all 
parts of the boiler, with the exception 
of the safety valve, appeared to be in 
fairly good condition, and the whole 
trend of the evidence appeared to indi- 
cate that the explosion was due primarily 
to the condition of the safety valve and 
incidentally to shutting off the gage when 
raising pressure. It was claimed by the 
plaintiff that the explosion was caused by 
a gradual failur: of the crown sheet due 
to an overabundance of oil in the boiler, 
but the evidence on the condition of the 
safety valve was for the most part ad- 
mitted, and to the minds of the jury 
smacked so strongly of negligence and 
gross neglect on the part of the engineer 
in charge, that a verdict in favor of the 
defendant was unanimously rendered. 





The condenser circulation pump was 
operated with rocker arms and drag 
links from the engine crosshead. When- 
ever the engine was slowed down or 
stopped and quickly speeded up, there 
was always a pounding inside the pump, 
which could be stopped only by throttling 
the circulation suction valve and gradual- 
ly opening it up again to the required 
admission. The pump being situated be- 
low the cooling-water line, was always 
full of water. An examination indicated 
the suction valves admitted water too 
fast for the discharge valves to handle 
Without trouble. Placing washers over 
the suction valves to shorten their lift 
effectully stopped the trouble. 
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Ammonia from. Soot 


By JAmes E. STEELy 

In a recent number the statement was 
made by Harold James that when soot 
was mixed with lime or cement, am- 
monia was given off. The accident by 
which he discerned this brings to the 
front an important factor in the combus- 
tion of coal. As soon as I read this 
article I got some soot and treated it with 
a strong solution of caustic soda, and 
I also observed the ammonia odor. The 
origin of the odor is not hard to locate: 
When any ammonia salt is treated with a 
caustic alkali, such as lime, caustic soda 
or potash, the free ammonia is liberated. 
Since portland cement contains consider- 
able caustic alkali, it will work exactly 
like lime, thus explaining Mr. James’ dis- 
covery. ° 

From the foregoing statements it at 
once becomes apparent that soot and 
flue dust contain ammonia salts. Now 
the real question arises, viz; How did 
they get there? There are two possible 
ways in which ammonia salts could be 
formed during combustion: (1) by reac- 
tions of the nitrogen in the air with 
hydrogen in the coal; and (2) by the 
reduction of the nitrogen in the coal it- 
self. (For the benefit of those who are 
not familiar with chemistry, I will say 
that ammonia is a compound of nitrogen 
and hydrogen containing 82.35 per cent. 
nitrogen. ) 

Discussing these possible ways, we are 
confronted with the following facts: 

1. Elementary nitrogen is very inactive. 
That is, nitrogen as it exists in the air 
is very difficult to get into a chemical re- 
action with other substances. 

2. Electric discharges in moist air make 
very small amounts of nitric acid and am- 
monia. 

3. Combustion produces a_ small 
amount of ammonia from the nitrogen in 
the air (Richter’s “Organic Chemistry”). 

4. When air and steam are conducted 
over white-hot coke, hydrocyanic acid and 
ammonia are formed. 

The reactions (3) and (4) could take 
place, and in all probability do, but I do 
not think that these are the cause of the 
formation of the ammonia salts found in 
the soot. I believe that most of the 
ammonia salts are produced from the 
nitrogen in the coal itself. All coal con- 
tains nitrogen in small amounts varying 
from ™% to 2 per cent. This means 
that for every ton of coal you buy 
you have from Io to 40 pounds of nitro- 
gen, which is equivalent to from 12 to 
50 pounds of ammonia, approximately. 
When coal is distilled in gasworks this 
nitrogen is changed into ammonia salts 
and cyanides (compounds of carbon and 
nitrogen), which reaction also takes place 
in gas producers. These compounds col- 
lect in the water which also comes over 
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and forms the well known ammoniacal 
liquor. This liquor is one of the principal 
sources of the ammonia of commerce. 

It never occurred to me that the same 
thing would take place during com- 
bustion, but when it is considered that 
when soot is formed the combustion is 
not complete, the presence of these salts 
may be explained. In all probability the 
nitrogen compounds are distilled off as 
they are in the gasworks, and the condi- 
tions are not suitable for their complete 
decomposition. Ammonia gas will burn 
under certain conditions but these are 
10t found in the boiler furnace. There- 
fore they would pass on and up the stack, 
or would deposit on the setting of the 
boiler to a small extent. 

The fact that some such reaction as has 
been described takes place brings out an in- 
teresting item in the heat balance. Thus, 
if the nitrogen went off in the form of 
ammonia gas, it would take along with 
it a certain percentage of hydrogen neces- 
sary to make the ammonia. This loss 
would be included in the “unaccounted- 
for” on the heat balance. In this way 
I per cent. of nitrogen would mean the 
loss of 0.216 per cent. of hydrogen, which 
would mean a loss of 135 B.t.u. per pound 
of coal. If the nitrogen went off in the 
form of cyanides, I per cent. would 
mean a loss of 0.856 per cent. of carbon, 
or 124 B.t.u. per pound of coal. Since 
the coal is burned in a calorimeter in 
oxygen under pressure, all these nitrogen- 
hydrogen and nitrogen-carbon compounds 
are completely burned; therefore we would 
look for a slightly higher heating value 
by the calorimeter than it is possible to 
get under a boiler. 

Before I finish, a remark might be made 
concerning the recovery of these valuable 
ammonia and nitrogen compounds. For 
example, if the coal contains I per cent. 
of nitrogen and about 2 per cent. of sul- 
phur, supposing all the nitrogen to be 
converted into ammonia sulphate, the 
yield per ton of coal would be about 85 
pounds, or with a plant using 100 tons 
daily it would be more than four tons of 
ammonium sulphate. This compound is 
worth something more than $50 per ton 
as a fertilizer, or in this case $200 per 
day. Thus it is easy to see that a fortune 
awaits the inventor who can work out a 
satisfactory recovery. The conditions for 
such recovery are very unsatisfactory, but 
in the face of the foregoing consideration 
it is worth thinking about by the engineer- 
ing chemists. 





Full-weight standard pipe should be 
used for pressures up to 125 pounds, and 
full-weight extra-heavy pipe for pres- 
sures above 125 pounds. Cast-iron stand- 
ard fittings should be used only for pres- 
sures below 100 pounds, medium extra 
heavy for pressures from 100 pounds to 
156 pounds, and extra heavy over 150 
pounds. 
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Indices of Engineering Subjects. 


An entirely novel paper has been pre- 
sented to the British Institution of Me- 
chanical Engineers upon the subject of 
heat transmission. It differs from or- 
dinary papers in being almost entirely 
an index of the literature of the sub- 
ject which has appeared since the year 
1690, when Newton in his “Principia 
Philosophie” wrote on the subject and 
showed that heat propagation varied as 
temperature difference. 

There is a big gap to the next author, 
Fourier, in 1817, after which the fre- 
quency becomes rapidly greater. Some 
sixty-five pages of index of subject mat- 
ter and authors are in all given, with a 
brief resumé of the principal laws that 
have been from time to time enunciated 
from experimental data. Perhaps the 
most” striking thing shown by the col- 
lator of this index has reference to the 
loss of head of temperature between the 
hot gas on one side and the water on the 
other side of a plate. 

The biggest drop in respect to a cop- 
per plate of 1 inch in thickness is that 
in the thin film of cooled gas which clings 
to the plate surface on the fireside. The 
head of temperature lost in this thin 
clinging film is 97 per cent. of the whole 
loss. The corresponding water film on 
the other side answers for about 2 per 
cent., while only 1 per cent. is debited to 
the thick copper plate. Each film is as- 
sumed to be only 0.005 inch thick. The 
argument of course is that gases should 
travel fast oyer the heating surface so 
as to break up such films of gas and 
improve the boiler efficiency, and much 
has of late been claimed for such de- 
signs as will bring about this, but prac- 
tical considerations stand in the way of the 
gas velocities that have been recom- 
mended. A carefully worked boiler may 
give an efficiency of 70 or even 80 per 
cent. of the heat value of the fuel burned 
in its furnace. Whence it is easy to see 
that the forcing of the gases through 
restricted places at a high velocity and 
with much friction may very easily de- 
mand more power than will be gotten 
back in better heat efficiency. The author 
states that in preparing this index over 
500 papers have been read and abstracts 
of the more important ones have been 
made and are available for reference in 
manuscript form in the library of the In- 
stitution. 

It would appear that similar indices 
of other engineering subjects would be 
well worthy of making. It is very diffi- 
cult in ordinary work to look up such 
subjects in any but a perfunctory manner. 
An index such asthis by Professor Dalby 
might be gotten out on many other 
kindred subjects. There might be an 
index on superheat, one on steam jackets, 
one on cylinder condensation, on sur- 
face condensers and a dozen or a score 


November 30, 109, 


of the details of steam engin ring, 
Mines of information lie scattered ‘1 the 
volumes of the technical press, odd 
chapters of books and in those pr ceed. 
ings of engineering societies that a 
late on a man’s hands as unsalabk 
until he throws them all away and 
on the library. 

A few indices like this on heat 
mission would save tons of sea 
The index gives titles, dates, autho 
a reference letter to the library where 
the paper can be seen. It is chronological 
in sequence and alphabetical in author's 
index. 


Imu- 
aper 
relies 


rans- 
hing, 
s and 





Local Meetings of the Mechanical 


Engineers 


There is much of interest to the optimist 
in the recently adopted policy of the 
American Society of Mechanical Engi- 
neers regarding the holding of regular 
monthly meetings in cities other than 
New York. These are meetings not of 
local branches, or sections, but of the 
society itself, with all its standing and 
prestige, similar in every respect to the 
meetings held in New York. The plan 
has already been successfully inaugurated 
in St. Louis and in Boston. In the former 
city meetings are conducted jointly by the 
society and the Engineers’ Club of St. 
Louis. In Boston also there is close co- 
operation with the Boston Society of Civil 
Engineers. Other cities, where the mem- 
bership is large and where interest in this 
branch of engineering is active, may be 
expected to follow these excellent ex- 
amples. 

No hard and fast rules governing these 
meetings have as yet been adopted, the 
good of the profession being the underly- 
ing thought. Such regulations, if any, 
as may be necessary are being worked 
out by actual experience. Every et- 
couragement and assistance is given to the 
local members in the conduct of the meet- 
ings, and in the preparation of papers 
and discussions. Papers submitted to 
headquarters are available for all the local 
meetings at the same time they are pre- 
sented in New York, and in some cases 
earlier. Stenographic reports are made, 
and in general the established standards 
and methods of procedure of the society 
are followed. 

Admirable as the New York meetings 
have become they are of direct benefit t0 
but a small percentage of the society's 
membership. Even the superior attrac 
tions of the annual meeting are available 
to but few. In effect then, as the mem 
bers cannot come to the society, the $0- 
ciety is being taken to them. Membership 
thus takes on a direct interest and a 
value which to many it has not heretotore 
possessed. Not the least advantage 
that members traveling in these districts 
may be sure of a hearty welcome. 
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Whit. any lowering of the society’s 
standarus is to be deplored, it must be 
recognized that subjects which may be 
of decided local interest to mechanical 
engineers may have little or no general 
yalue. The action of the society in leav- 
ing the selection of papers and discus- 
sions for local meetings largely in the 
hands of the local committee—without 
change of rule, however, as regards pub- 
lication—is much to be commended. 
Equally admirable is the plan of close co- 
operation with existing local societies so 
that the work may be helpful to both, and 
in no sense competitive. 

On the whole the movement indicates 
adaptation to the demand for a broader 
diffusion of the society’s activities and 


usefulness. It is a sign of progress. 





Efficiency or Efficacy 


A recent suit in the law courts to deter- 
mine the responsibility of the power plant 
for a fire has raised an interesting dis- 
tinction between the meanings of these 
two words. 

The case was this: An industrial es- 
tablishment had a capacity for about five 
box-car loads a day, and to secure this 
business a railway had built a siding from 
its branch line into the yard of the plant. 
The buildings had shingle roofs, and the 
grade up to line was heavy and against 
the loaded cars. Hence, the switcher or 
“pick-up” engine had to exhaust heavily 
to push or pull the loaded cars to. the 
main-line switch. 

One spring morning, when there were no 
fires or electric current in the building, 
a fire was discovered on the roof of one 
of the structures near the track, and just 
after the loaded cars had left the yard. 
Was the locomotive engine responsible 
for the fire? If the fire came from a 
spark from the stack, in spite of the 
spark arrester, had the company owning 
and operating the railway any responsi- 
bility for the design and for the condi- 
tion of such device? 

The principles of equity and of the de- 
cisions of court in such cases would seem 
to place the responsibility of the damage 
upon the invading engine and railway, 
if it can be shown that the-spark-arresting 
devices were inefficient, or if normally ef- 
ficient when in good condition, were de- 
fective by reason of holes in their net- 
tings, or general lack of repair and up- 
keep. Two lines of attack and defense 
are at once suggested: the questions of 
fact, as to the grades, location of build- 
Ings, the emission of visible sparks, and 
the state of the spark arrester of the 


offending engine; and the questions of 


theory or design as to whether the de- 
~— in use were good and up to the 
Feqiirements of standard and accepted 
Practice of designers of the day. The 
ngineering practice of the power plant 
becomes nerefore a party in the defense, 
to prov. that its designs were efficient 
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and satisfactory; the attack must show 
that such designs were obsolete, had been 
bettered by newer and better arrange- 
ments, and were not efficacious for their 
purpose. 

The principles underlying such a case 

are of much wider application than to 
this particular incident. They appear 
when a plant disaster of any sort occurs. 
If the boiler burst, was it the management 
of it or the design of it or the materials 
of its manufacture which were to blame? 
If the flywheel broke, was the speed out- 
break due to bad governor design, or was 
the wheel design too weak for the normal 
speed? When the bridge or other struc- 
ture falls, can the design be attacked as 
well as the responsible owner? It would 
seem furthermore to make for good policy 
that a community based upon the power 
plant and underlain by industrial ma- 
chinery, should be able to compel the 
responsible owners of such machinery to 
keep pace with improvements intended to 
secure economy or safety or comfort. 
' But this particular incident lays bare 
a further principle which legislation and 
law and the molders of public opinion 
must not be allowed to forget. It is that 
the terms efficiency and efficacy are not 
synonymous in applied science. The best 
dictionaries make them mean practically 
the same thing, but they do not neces- 
sarily carry the same idea. The spark 
arrester in the locomotive is a device 
made up of elements intended to allow 
the smoke and gases which are the 
products of combustion to escape out at 
the stack, but to stop and extinguish or 
cool or comminute such solid particles of 
ash or coal or coke as would cause fires 
along the right of way, or discomfort and 
danger to passengers or train men. The 
smaller the mass or weight of each flam- 
ing or incandescent carbon particle, the 
less liable is it to set fire to combustibles 
outside, because of the less calorific power 
inherent in such reduced mass, and be- 
cause the contact with the cooler steam 
and the rushing outer air will so much 
the more effectively cool it below the 
point of ignition. 

These considerations all point to a small 
size of the opening in the mesh of such 
netting as will be used if the latter is to 
be efficacious. They suggest baffle or de- 
flecting plates or diaphragms to receive the 
direct impact of such solid masses moving 
at the high velocities of the locomotive 
gases. They explain why the basket or 
horizontal type of netting has received the 
stamp of approval in the recommenda- 
tions of the master mechanics of the 
railways. = 

On the other hand, the spark netting is 
introduced into a channel or group of 
passages intended to give free and rapid 
movement of hot gases over the heating 
surface, and to compel full contact of 
the oxygen of the air with the fuel ele- 
ments in order that the engine may steam 
fast enough to make schedule time on the 
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road. If the furnace and heating surface 
are to be efficacious, there must not 
be introduced into the draft passages any 
device to cause friction or stoppage of the 
area of cross-section for such flow. 

Here, therefore, are two efficacies which 
are in opposition to each other; and the 
designer must effect a compromise, sacri- 
ficing part of the complete efficacy of each 
to permit the other to operate. Here 
then we have an efficiency secured, but at 
the cost or sacrifice of highest efficacy of 
either. 

This idea is not novel in other lines. 
The steam engine as a motor is efficacious : 
it can always be designed to do the al- 
lotted task. But in view of the incon- 
venient limitations of pressure as the tem- 
perature at which such steam is worked 
is raised, it is not practicable to work it 
as hot as the air is worked in the gas 
engine. Hence, regarded as a heat en- 
gine, the steam engine is efficacious but 
not efficient. Efficacy in the transfer of heat 
from gases to the water of a boiler de- 
mands small tubes and many of them, and 
that the tubes be kept cool; efficacy in 
passage of such gases and possible flame 
from a combustion chamber to a chimney 
calls for large-diameter flues and few of 
them, and that they be kept hot. Effi- 
ciency results when these two contradic- 
tions are balanced so as to secure the 
best attainable maximum for each in the 
presence of the other. The furnace, com- 
bustion chamber and chimney are effi- 
cacious in preventing visible smoke when 
they keep the temperatures in their active 
zones as high as possible, so that every 
unit of combustible solid or gas meets 
oxygen at a temperature at or above that 
necessary for ignition. The boiler-heat- 
ing surface is efficacious when it suc- 
ceeds in cooling down the flame and gases 
as nearly as possible to that of the con- 
tained water, and this is far below the 
temperature of flaming or ignition. An 
efficacious smoke preventer is a poor 
steam maker. Hence, it would seem right 
to hold. the engineer and designer to an 
efficiency, but not necessarily to compel 
him to an efficacy. Before he is criticized 
or sued for his failure to realize some- 
one’s ideals, a full weight should be given 
to the limitations imposed. Probably 
there never will be a spark arrester in a 
locomotive front end which will not let 
through some sparks which will be visible 
in the dark. Probably there will never 
be a boiler setting which will not pass 
some smoke into the chimney when a 
sudden demand for power comes on, and 
the intensity of the firing process is sud- 
denly to be increased to meet such a peak 
in the load curve. The law may properly 
compel efficiency; it should proceed 
cautiously in insisting upon efficacy. 





In case the feed pipe of a boiler gives 
cut, or water cannot be supplied to a 
boiler for any reason, the boiler should 
be shut down at once and the fires drawn. 
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Power Plant Machinery and Appliances 


Original Descriptions of Power Devices 
No Manufacturers’ Cuts or Write-ups Used 


MUST BE NEW OR INTERESTING 





Rotary Hoisting Engine are no centers, it is always ready to start. Bristol Portable Electric Pyrometer 
and Thermoelectric Couple 


It is not suitable -for continuous opera- 

tion, on account of excessive steam con- 

A small rotary hoisting engine, suitable sumption, and the manufacturer, the 

for use where small steam power is re- Lidgerwood Manufacturing Company, 96 A new quick-reading form of Bristol 

quired for short periods, such as hoisting Liberty street, New York City, does not pyrometer has been designed and _ pre. 
ashes from the fireroom to the street level, 

is illustrated herewith. 





It consists of a piston head set ec- 
centric to the casing, fitted with mov- 
able pistons which are forced out against 
the cylinder walls by means of a spring. 
At one portion of its cycle, which is at 
the point of steam admission, these mov- 
able pistons are forced into the piston 
head almost their entire length. As the 
piston head revolves eccentric to the cyl- 
inder walls, the movable pistons are forced 
out against the walls, and as the piston 
revolves in the cylinder, space is provided 











for the expansion of steam. FIG. I, COMPLETE BRISTOL PYROMETER OUTFIT 





liminary models have been tested in actual 
service in several different processes 
where the temperatures are excessively 
high and the requirements very severe 
This special pyrometer consists of a 
patented compound thermoelectric couple 
used in connection with a special portable 
instrument. The complete outfit is shown 
in Fig. 1, and the thermoelectric couple 
is shown externally in Fig. 2. The couple 
with the protecting sheath pulled back 
against a stop, leaving the tip of the 
thermo couple exposed, is shown in 
Fig. 1. 

When a reading is to be taken the 
thermo couple is inserted into the furnace 
or kiln with the tip protected from me 
chanical injury, as shown in Fig. 2, and 
when at the proper point: in the kiln 
the iron pipe protecting the sheath is 
slipped back and the tip exposed to the 
hot gases whose temperature is to be 
measured, After a reading has been taken 
the couple should be quickly withdrawn 
and partially cooled off before another 
reading is taken. 





The compound construction of this 
couple is* shown in Fig. 3. The point .! 
corresponds to the regular junction of aa 
ordinary thermo couple and the two ¢le 
ments which join at the point 4 are 
platinum and platinum rhodium, which 

LIDGERWOOD ROTARY ASH HOIST extend to the points B and C, where they 
are welded to two other wires made of 

It is operated by a small lever, is re- recommend it for use except where the inexpensive alloys, which are such that 
versible and hoists, holds and lowers the work is of a light nature and of short the electromotive forces generated at B 
load by means of steam only. As there duration. and C are practically equal and opposed 
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when tiese junctions are both exposed 
to temperatures not higher than 1200 de- 


grees lahrenheit. These inexpensive al- 
loy elements are extended to the point D, 
which is the cold end of the couple. 

This construction is such that the 
platinum-rhodium tip of the couple A may 


be exposed to temperatures up to 3000 
Fahrenheit, without having the 
temperature of the junctions B and C 
exceed a safe limit. The temperature at 


degrees 
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hood of 2500 degrees Fahrenheit, may be 
obtained in a few seconds after inserting 
the tip of the couple to the point where 
the temperature is to be measured. By 
using a special form of tip this type of 
thermo couple can be used to measure 
the temperature of red-hot surfaces of 
metal or other material. 

In Fig. 4 is shown the method of ap- 
plying the device to a feed-water-record- 
ing thermometer. The average length of 
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2. THERMOELECTRIC COUPLE 


Compound Thermo-Electric 
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FIG. 3. SHOWING COMPOUND CONSTRUCTION OF COUPLE 
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FIG. 4. DEVICE TO A FEED-W 
A may be quickly measured with this 
Special 


uple as the platinum-rhodium tip 


18 exposed directly to the hot gases in 
the furnace or kiln. In this way an in- 
expensiy: 


substitute is provided for the 


€xpensive platinum-rhodium couples pre- 
‘ously employed for the measurement 
of such high temperatures. 

The complete outfit is portable and 
Teading: 


i temperatures in the neighbor- 


Power, N.Y. 


ATER RECORDING THERMOMETER 


the bulb is 5 inches and is best placed at 
an elbow or tee, as shown. The bulb is 
connected to the recording instrument 
by a fine copper capillary tube furnished 
with flexible steel, lead or copper pro- 
tection; this enables the recording instru- 
ment to be placed on the wall or gage 


board. This instrument is manufactured 
by the Bristol Company, Waterbury, 
Conn. 
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Softening the Make-up Water 


It is generally agreed that where the 
boiler feed-water supply is a_ hard, 
scale-forming water it will pay to install 
softening apparatus, but where con- 
densates from surface condensers or ex- 
haust-steam heating systems constitute the 
bulk of the boiler feed, it is sometimes 
considered unnecessary to soften or treat 
the make-up water. This view, how- 
ever, neglects the fact that even a small 
amount of impure feed water will deposit 
scale in the boiler, and that on account 
of its slow accumulation, this scale will be 
harder, and since it is apt to be over- 
looked, more injurious than the softer 
and more rapid accumulation where the 
feed is made up entirely of raw water. 

Although it would be a relatively costly 
undertaking to install a water-softening 
system to treat the make-up water only, 
and while it is not good practice to at- 
tempt to treat the whole body of water 
after the raw water has been mingled 
with the condensates, the matter becomes 
quite different if the raw water can be 
treated automatically, and in the same ap- 
paratus that serves to heat the make-up 
water, while at the 
separate 
is complete. 


time 
until 


same being 


kept therefrom treatment 
~An apparatus of this kind, especially de- 
signed for use in with ex- 
haust-steam heating systems and drying 
plants where the make-up water requires 
softening, has been recently designed by 
the Harrison Safety Boiler Works, of 
Philadelphia, Penn. The water is softened 
by the hot-process system, utilizing ex- 
haust steam to bring the water up to 210 
degrees Fahrenheit, and thus precipitate 
the carbonates, or 
and 


connection 


temporary 
correct sulphates and 
chlorides, permanent hardness. 

The apparatus is so arranged that the 
reagent is fed continuously in proportion 
to the inflow of make-up water, and 
suitable provision is made for the removal 
of the resulting precipitate from the water 
by sedimentation and filtration. 
feature is a 


hardness, 
soda ash to 


A special 
which into 
play automatically in case the filter should 
be neglected and allowed to clog, so that 
there is always a supply of hot, softened 
water to the boiler feed pumps. 


bypass comes 


Attached to the heater is the new sur- 
plus exhaust 
pany has 
heaters 


which the com- 
recently devised for use on 
and installed in con- 
nection with exhaust-steam heating .and 
drying systems. This separator differs 
from the Cochrane oil separator hereto- 
fore used in being extra large, and in 
having an outlet at the top for passing 
the purified exhaust steam to the heating, 
system directly, without need of an inde- 
pendent oil separator. Convenient valves 
are also provided for cutting off con- 
nection between the separator and heater, 
and between the trap which drains the 


separator 


receivers 





934 


separator and the heater, so that the 
heater body can be cut out of circuit and 
opened for cleaning and inspection while 
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tees and elbows required for its installa- 
tion. 
In the apparatus shown in Fig. 1, the 





FIG, I. 


Partition Plate dividing 
Raw Water and Distilled 
Water 


Deflector Plate 


Supplementary 


Filter 


Cleaning 
Doors 


FIG. 2. INTERIOR 


the heating system continues in operation. 


COCHRANE COMBINATION HEATER AND SOFTENER 


Exhaust 
Outlet 


Chemical 
Solution 
Inlet 


Regulating V 


Pump Supply 
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through the filter, but where the perc 
of returns is large it may be advis 
give over the entire sedimentati: 
filtering capacity to the make-up 
alone and to pass the pure conden: 
turns, after reheating, directly 
pump-supply chamber. This gives 
results than if the two water supp! 
mingled before treatment. 

This apparatus is equally applic: 
the case of surface condensing 
power plants where the conden 
utilized“ as boiler feed, in whicl 
there is the large volume of cond 
to be heated and a comparatively 
volume of supplementary make-up water 
to be heated and softened. The appa- 
ratus can then be so arranged that the 
exhaust steam will first come in contact 
with the make-up water, insuring full 
temperature for the chemical reaction, be- 
fore heating the vacuum-pump discharge, 
As will be apparent, this apparatus saves 
a large part of the cost of a separate 
feed-water heater and a separate water- 
purifying system and makes it possible to 
purify the small amount of raw water ata 
merely nominal cost. 


case 
nsate 
small 





“North” Hot-Air Blast Smoke 


Consumer 


The “North” hot-air blast smoke con- 
sumer has recently been patented by 
Stephen H. North, 410 Midland avenue, 
Syracuse, N. Y. The principles of the 
injector and bunsen burner are combined 
in this idea, but instead of the air being 
taken from around the conduit it is 
taken through the end. A cylinder 4, 
Figs. 1 and 2, is supplied with air by 
means of an electric fan which is fitted 
into one end of the cylinder. 
first enters through the cylinder 


The air 
A and 
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FIG. 2. VIEW FROM REAR OF BRIDGEWALL 


passes through an orifice into the col- 
duit and then into elongated nozzles 
714x¥4 inches in dimension, which produce 
a thin column of air from wall to wall 
as it escapes into the combustion cham- 
ber at the rear of the bridgewall. A 
valve is used at the end of the cylindef 
to regulate the air intake. 

After the fire is started the nozzles 


become a cherry red, and it is claimed 
that they remain in that state until the 
fire is banked for the night. Tlie af 


returns and treated make-up water are 
mingled together in the sedimentation 
chamber and the whole volume is passed 


This does away with the independent oil 
separator and trap, and with the valves, 
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paratus is designed to work automatically, 
with or without an electric fan. It is 
built with taper tubes, so as to give 
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remain open, the water being bypassed 
and taking a reverse direction through 
the filter bed and out through the strainer 





“NORTH” HOT-AIR BLAST APPLIED TO RETURN-TUBULAR BOILER 


velocity to the air as it escapes from the 
upper end. The cylinder is made of 
heavy steel, and long enough to meet 
existing conditions. The steel sleeve is 
riveted to the cylinder which is connected 
with a conduit. An installation, it is 
claimed, is guaranteed for five years, with 
the exception of the electric fan. 





“Morrison” Water Purifier and 
Softener 





The “Morrison” water purifier and 
softener is manufactured by the Steam 
Appliance Manufacturing Company, Ba- 
tavia, N. Y. The purpose of this device 
is to furnish a steady flow of soft, clean, 
clear water from which scale-forming 
material has been eliminated before the 
water enters the boiler. It consists of 
two metal tanks piped together. The 
device does not take up much room, is 
very simple to operate and should not get 
out of order. The operation is as fol- 
lows: 

The water is taken from the exhaust 
heater to a live-steam heater, and from 
the live-steam heater through the pipe H 
to a precipitating tank A, passing through 
Which it enters through the valve C to 
the filter B. It then passes through a 
filtering bed and strainer at the bottom 
and out through the valve F to the boil- 
er. In the passage of the water through 
the tank, it is claimed that the scale- 
forming material is eliminated and that 
trouble from this source does not occur. 

To clean the filter, the valves C and F 
are closed and valves D and E allowed to 
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and valve E to the sewer. In cleaning 
the filter, it is not necessary to use the 
precipitating tank, only in the case of 
extremely muddy water or water impreg- 
nated with foul material. 

These tanks are built of boiler iron, 
having cast-iron heads of sufficient 
strength to withstand the pressure and are 
equipped with heavy perforated copper 
strainers. Brass valves and all unions and 
joints are packed with rubber gaskets, and 
the strainers are so arranged as to be 
easily cared for. 





The American Feed Water 
Purifier 





The American feed-water purifier is 
designed to purify the boiler-feed water 
by causing sedimentation of the earthly 
salts, thereby preventing the formation of 
scale in the boiler. It is placed inside the 
boiler, and subjects the feed water to ex- 
treme temperatures before it comes in 
contact with the boiler shell. 

The American feed-water purifier con- 
tains no complex pipes to clog and cause 
leakage, no valves to get out of order or 
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intricate mechanism of any kind. In form 
it is an elongated cylinder of elliptical sec- 
tion, divided into three compartments or 
sediment pans. The partitions separating 
the compartments are connected by valves 
of the hinged gravity type, each partition 
being provided with two valves opening 
in opposite directions. 

Entering through the feed-water line 
at the intake end, the water backs up 
against and closes the lower valve of the 
first compartment, and continues to rise 
until it reaches the overflow point at the 
level of the upper valve, whence it flows 
into the second compartment. Here the 
same operation is repeated, the water 
overflowing into the third and final com- 
partment, where it reaches its highest 
temperature, and from which it passes 
into the boiler through the outlet. 

Precipitation takes place in the differ- 
ent compartments with great rapidity, and 
the temperature of each compartment be- 
ing successively higher than the preced- 
ing, the salts that fail to deposit in the 
first and second compartments are said 
to precipitate respectively in the second 
and third. 

One of the most important features of 
the purifier is the system by means of 
which the blowoff is utilized to remove 
the scale that is formed in the purifier 
itself. 

3y shutting off the valve of the feed- 
water line, and opening the blowoff valve, 
both of which are conveniently located at 
the end of the boiler, the blowoff takes 
place through the purifier, from end to 
end, in a straight line. 

The process is all the more effective 
from the fact that the blowoff auto- 
matically closes the upper valves of the 
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purifier, leaving the lower valves as its 
only means of escape. 

Another important point in connection 
with the blowoff is the shortness and 
ample diameter of the line between the 
feed-water terminus and the head of the 
purifier. It is impossible for this pipe to 
clog, whereas so-called internal purifiers 
consisting of a coil and short reservoir, 
invariably become clogged sooner or 
later, and not being connected with the 
blowoff, are likely to remain so. 

The purifier is also said to reduce prim- 
ing to a minimum. Its position in the 
boiler brings its upper surface on a line 
with the water level. When blowing off, 
a part of the surface water is carried back 
through the purifier, and any oil that may 
have collected on the surface is blown 
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water-tube boilers it is 
cradles. 

Its position, as to hight, is determin 
in both cases by the average hight 
water in the boiler, the object being to 
place the upper surface of the purifier 
as close as possible to the mean wat 
level. 

This feed-water purifier is manufactur 
by the Roché Engineering Company, 
Weightman building, Philadelphia, Penny 
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The Ryerson Adjustable Hand 
Flue Cleaner 





The illustration shows a simple and ef- 
ficient hand flue cleaner which has re- 

















RYERSON ADJUSTABLE 


out through the waste pipe along with the 
water and steam. 

The purifier can be used in any boiler, 
and is easily installed. In boilers of the 
fire-tube type it rests on the tubes, and is 
secured to them by means of straps. In 


HAND FLUE CLEANER 


cently been brought out by Joseph T. 
Ryerson & Son, Chicago. 

Two nuts on a single bolt are all that 
ate required to hold the parts together. 
The eight scraping blades which have 
been provided are made fast at one end 


























“AMERICAN” FEED-WATER PURIFIER 








Jovember 30, 1909. 


‘ the cleaner, the other ends being free 
move radially inward. This gives the 
caner a degree of adjustability enabling 
6 meet any ordinary variations in the 
diameter and thoroughly clean the 
rfaces.. The blades are made of spring 
el and are so placed as to be easily 
removable in case it is necessary to make 
repairs. It is claimed for this cleaner that 
the temperatures met with in service will 
net cause it to lose its temper. 





Society Notes 


George A. Orrok will speak to the 
Student Section of the American Society 
of Mechanical Engineers at Columbia 
University on Friday evening, December 
3, on “Gas Engine and Blast Furnace 
Practice.” 


The annual entertainment and smoker 
of Jersey City No. 10, N. A. S. E. of 
New Jersey, was held at their rooms, 148 
Newark avenue, Jersey Citr, N. J., on 
the evening of November 20. Over 400 
members and their friends, including dele- 
gations from New York and Brooklyn, 
had a royal good time. The entertainment 
was furnished by “The Bunch.” 


The Boston members of the American 
Society of Mechanical Engineers will 
hold a meeting on Fridzy evening, 
December 17, at 8 o'clock, ‘n the library 
of the Edison Electricai Illuminating 
Company, 39 Boylston. street. Prof. I. 
N. Hollis, Prof. Edvard F. Miller and 
A. S. Mann, of Sclenectady, will each 
read short papers on the “Use of Cast 
Iron for Fitting. in Superheated Steam 
Lines.” John Primrose, engineer of the 
Power Sprcialty Company, and 
others will present discussion on 
paper. 

Tne American Association of Refrig- 
eration, affiliated with the International 
Association of Refrigeration, the head- 
quarters of which are at Paris, France, 
has completed its organization by the 
election of the following officers: Hon- 
orary president, Frank D. La Lanne, 
president National Board of Trade, 
Philadelphia, Penn.; president, Homer 
McDaniel, Cleveland, O.; vice-presidents, 
E. O. McCormick, Chicago, Ill.; Theo- 
dore O. Vilter, Milwaukee, Wis.; John 
E. Starr, New York, N. Y.; W. J. Rush- 
ton, Birmingham, Ala.; treasurer, John 
S. Field, Chicago, Ill.; secretary, J. F. 
Nickerson, Chicago, III: 

The constitution and bylaws of the 
association provide for two different 
grades of members: regulag members, 
with annual dues of $10, and donating 
members, paying annual dues from $50 
to $100. Any person, firm or corporation 
interested in or closely connected with 
the refrigerating industry is eligible for 
membership. Annual dues include an- 
nual membership fee in the International 
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Association of Refrigeration, as well as 
membership in the Second International 
Congress of Refrigeration, to be held in 
Vienna, September 29 to October 3, I9gI0. 


The twentieth meeting of the Ohio So- 
ciety of Mechanical, Electrical and Steam 
Engineers was held on November 19 and 
20, at Lima, O. At the opening exercises 
Rev. Dr. Bowser welcomed the associa- 
tion to the city, after which the presi- 
dential address, “Power Costs for Fac- 
tories,” was read by F. W. Ballard. In 
this paper. methods of arriving at power 
costs in different departments of an in- 
dustrial establishment were 
analysis of the benefits to be derived 
thereby was made and sample _ record 
sheets and load curves were presented. 

Other papers read at the sessions fol- 
lowing were, “The New Laboratory of the 
Department of Mechanical Engineering 
at the Ohio State University,” by E. A. 
Hitchcock; “The Darling Oil Gas Pro- 
ducer,” by <A. B. Davis; “Turbine 
Pumps,” by Wetmore H. Titus, and 
“Some Notes on Coal and Ash Handling 
Equipment,” by David Gaehr. 

At the business meeting held before 
the regular session Saturday morning, 
new officers were elected as follows: O. 
F. Rabbe, of Toledo, president; Grant 
Miller, of Cincinnati, vice-president, and 
F. C. Sanborn, Ohio State University, 
Columbus, O., secretary and treasurer. 

The cordial manner in which the so- 
ciety was received at Lima was remarked 
by all, and an interesting program of 
visits to local industries had been ar- 
ranged by the entertainment committee. 
The plant of the Solar Refining Com- 
pany occupied the attention of the visitors 
for an entire afternoon, and it is a notable 
fact that no society had ever before had 
access to these works. The immense 
plant of the Deisel-Wemmer cigar factory 
was also visited, and by special invita- 
tion of the management, opportunity was 
given of inspecting the works of the 
Lima Locomotive. and Machine Com- 
pany, the home of the famous Shey- 
geared logging and mining engines. This 
plant had many interesting features 
which engaged the attention of the 
visitors for several hours. The last plant 
to be visited was that of the Gas Power 
Producing Company, where the construc- 
tion of gas engines and oil-gas producers 
were shown in detail. 

Cincinnati was chosen as the place of 
next meeting, which will occur in May, on 
date to be determined later. 
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The pipe connecting the steam gage 
should be cleaned out at least once a 
month by blowing steam through it. 
When the gage is off, the hole in the 
nipple should be perfectly clear. 





When there are two or more boilers 
on one line, those not in operation should 
be shut off from the header. 


Engineering Societies 


AMERICAN SOCIETY OF * ceeneeeeenns 
ENGINEER 
Pres., Jesse M. Smith, new York, N. Y.; 
sec., Calvin W. Rice, ‘Engineering building, 
29 West 39th St., New York. Next meeting, 
New York, December 7-10, 1909. 


NATIONAL ELECTRIC LIGHT 
ASSOCIATION 
Pres., Wm. C. L. Eglin, Philadelphia, Pa.; 
sec. and treas., John F. Gilchrist, 139 Adams 
St., Chicago, Ill. Association headquarters, 29 
W. Thirty-ninth St., New York. 


ENGINEERS’ 
Pres., W. P. 

1317 Spruce St. 

Saturdays. 


CLUB OF PHILADELPHIA 


Dallett; sec., W. P. Taylor, 
Regular meetings Ist and 3d 


AMERICAN SOCIETY OF NAVAL 
ENGINEERS 
Navy Dept., Washington, D. C. om Rear 
Admiral K. Barton (retired) U. 8. 


sec. and treas., Lieutenant Henry Cc. Dinger 
U. S. N. 


AMERICAN BOILER MANUFACTURERS’ 
ASSOCIATION 
Pres., E. D. Meier, 11 Broadway, New York; 
sec., J. D. Farasey, Cleveland, O. 


WESTERN SOCIETY OF ENGINEERS 
Pres., Andrews Allen; sec., J. H. Warder, 
1737 Monadnock Block, "Chicago, Ill. 


ENGI eee SOCIETY OF WESTERN 
PENNSYLVANIA 
Pres., George T. Barnsley; sec., E. K. Hiles, 
803 Fulton building, Pittsburg, Pa. Meetings 
l[Ist and 3d Tuesdays. 


AMERICAN INSTITUTE OF ELECTRICAL 
ENGINEERS 
Pres., Louis A. Ferguson; Ralph W. 
Pope, 33 W. Thirty-ninth St., New York. Meet- 
ings monthly, excepting July and August. 


ENGINE one tote ASSOCIATION OF 
E UNITED STATES 

A. *. Merriam, Oswego, N. Y.; sec., 

Sembower, Reading, Pa, 


Pres., 
C. H. 


UNIVERSAL CRAFTSMEN COUNCIL OF 
ENGINEERS 

Chief, W. 8S. Cadwell, Chi- 
cago, Ill.; see., Thomas H. Jones, 244 Highth 
street, N. E., "Washington, D. C. Next con- 
vention, Buffalo, N. Y., August, 1910. 


Grand Wor thy 


NATIONAL Ae Ao OF STATION- 
Y ENGINEERS 
Pres., W mien J. Reynolds, Hoboken, N. J.; 
sec., F. W. Raven, 525 eaetien building, 
Chicago, Ill. Next convention, Rochester, 
N. Y., September, 1910. 


AMERICAN ORDER OF STEAM ENGI- 
NEERS 


Supr. Chief Engr., Frederick Markoe, Phila- 
delphia, Pa.; Supr. Cor. Engr., William 8. Wetz- 
ler, 753 N. Forty-fourth St., Philadelphia, Pa, 
Next convention, Philadelphia, Pa., June, 1910. 


OHIO SOCIETY OF MECHANICAL, ELEC- 
a AND STEAM ENGINEERS 


Pre F. W. Ballard; sec., David Gaehr, 
1135 Schofield Blidg., Cleveland, oO. 


MASTER STEAM BOILER MAKERS’ ASSO- 
CIATION 


Pres., J. H. Smyth; sec., Geo. M. Clark, 1337 
N. Maplewood Ave., Chicago, Ill. 


INTERNATIONAL UNION OF STEAM 
ENGINEERS 
Pres., Matt. Comerford; sec., Robert A. McKee, 
Peoria, Ill. Next convention, Denver, Colo., 
September, 1910. 
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Obituary 


No greater calamity could have occur- 
red to mar the approaching Christmas 
festivities of the chief engineers of the 
various pumping stations of the city of 
Chicago than that which occurred on 
November 10, by the loss of the father 
of them all, Thomas Reynolds, chief en- 
gineer of the Sixty-eighth street water 
works. The funeral was the largest that 
ever went through South Chicago, and 
among the many floral tributes was the one 


FLORAL TRIBUTE TO THOMAS REYNOLDS 


illustrated on this page. It was designed 
by the chief engineers and represented 
an engine made entirely of flowers. As 
will be noted, the governor belt is off the 
lower pulley, indicating that the governor 
is out of service, or in other words, the 
uplifting influence of Tom Reynolds over 
his brother chief engineers is no longer 
active. His death is greatly regretted by 





POWER AND THE ENGINEER. 


Business Items 


The Blake Pump and Condenser Company, 
Fitchburg, Mass., has just installed in the Albany 
street power station of the Boston Elevated 
Railroad a 5000-horsepower vertical twin air 
pump and jet condenser. They have also in- 
stalled a 16x30x34 horizontal jet condenser at 
the plant of the New Engiand Cotton Yarn 
Company, New Bedford, Mass. 


The McLeod & Henry Company, Troy, N. Y., 
manufacturer of steel mixture boiler setting 
material, will in future be represented in 
Chicago and vicinity by Stephen Christie, who 
has a wide circle of acquaintance in the en- 
gineering profession and a large experience in 
the boiler and setting business. Mr. Christie’s 
office will be at 171 La Salle street. 

Frank J. Corbett, who is well known in engi- 
neering circles and a prominent member of ‘‘ The 
Bunch” of entertainers, has become connected 
with the selling force of the brass goods depart- 
ment of Manning, Maxwell & Moore, including 
the Consolidated Safety Valve Company, the 
Ashcroft Manufacturing Company, the Hayden 
Derby Manufacturing Company and the Hancock 
Inspirator Company. Mr. Corbett will make his 
headquarters at the general offices, 85-89 Liberty 
street, New York. 


After several weeks of negotiation, a deal has 
been consummated bet ween the DavisClutch Com- 
pany, of Cleveland, Ohio,and the Wooster Machine 
Company, Wooster, Ohio, amalgamating the two 
concerns. The Davis Company has been manu- 
facturing an improved design in friction clutches 
and outgrew its facilities for getting out its 
orders. By consolidating with tne Wooster 
Machine Company, there will be ample facilities 
for taking the best care possible of the trade 
and expediting shipments. The Wooster Com- 
pany’s machine snop and foundry will be equipped 
with every detail necessary to the production 
of clutches for gas or gasolene engines, counter 
or line shafts and special machinery. The officers 
and directors of the Wooster Machine Company 
will supervise the conduct of the business as 
heretofore, and Mr. C. E. Mouck, who managed 
the Davis Company, will assume charge of the 
sales department. G. W. Jackson, an expert on 
clutch mechanisms, who was superintendent of 
the Davis Company, will take charge of the clutch 
department. 





New Equipment 


The Leon (Iowa) Electric Company will 
erect a new power house. P 

The Blommer Ice Cream Company, Mil- 
waukee, Wis., will erect a new factory. 
Hoboken, 

Modern 


John Schmalz & Sons, bakers, 
N. J., are erecting a large new plant. 
power plant is to be installed. 

F. W. H. Zimmer, Moscow, Russia, would 
like catalogs of apparatus for breweries, soap 
works, goods for railways, tramways and 
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Help Wanted 


Advertisements under this head are 
serted for 25 cents per line. About six wo 
make a line. 

WANTED—tThoroughly competent ste 
specialty salesman; one that can sell hie 
grade goods. Address “M. M. Co.,” Pow: 

AN ENGINEER in each town to sell t 
best rocking grate for s‘° %™ boilers. Wri 
Martin Grate Co., 281 Dc.-scrn St., Chiea; 

WANTED—An experienced turbine engin: 
to take charge of a new turbine elect 
power station now being erected; give exp 
ence and references, also state salary desire! 
Box 80, PoweEk. 

WANTED—In New Jersey, a mechanic | 
draftsman, familiar with general constr 
tion work, who has had some experience ‘n 
photography; state experience and _ sala 
Box 78, POWER. 

WANTED—Large engine shop wants p 
gressive head foreman to increase producti 
exceflent opportunity; position steady; 1 t 
be an aggressive hustler with experience; give 
references. Address Box 72, Power. 

SUPERINTENDENT—Qualified to take en- 
tire charge of plant manufacturing brass and 
iron valves, fittings and steam _ specialties 
from foundry to finished article; also fa- 
miliar with high-pressure piping installations: 
give references and full details regarding 1 
chanical and executive experience; good povi- 
tion for high-grade man; communicatio»s 
strictly confidential. Address Box 73, Power. 


Situations Wanted 


Advertisements under this head are in- 
serted for 25 cents per line. About six words 
make a line, 


FIRST-CLASS DRAFTSMAN, 7 years’ ex- 
perience in designing and supervising electric 
plants and gas plants, reinforced conercte 
and structural work, wants position in Chi- 
cago or near that city. Box 79, Power. 

ELECTRICAL ENGINEER with highest ref- 
erences, wishes to form connection with good 
concern, preferably in or near New York; 
three years’ experience in Mexico, five years 
in Chili; speaks Spanish and German fluently : 
has had wide experience both in selling and 
constructing electrical, steam and hydraulic 
machinery ;~ open for ‘immediate engagement. 
Address “H. Ki. W.,” Box 71, PoweEr. 


Miscellaneous 


Advertisements under this head are in- 
serted for 25 cents p.~ line. About sig words 
make a line. 

PATENTS secured. C. L. Parker, Solicitor 
of Patents, 4 McGill Blcuz., Washington, D. C. 

ANY FIRM or engine r in charge of a 
steam plant that is trouble, with scale in the 
boilers can get absolutely fre>, the best indi- 
eator and ‘reducing wheel made with velvet- 
lined mahogany case. For pa-ticulars, ad 
dress Great Lakes Chemical Wot'rs, Manito- 


For Sale 


woe, Wis. 

Advertisements under this head are in- 
serted for 25 cents per line. About sig words 
make a@ line. 

FOR SALE—20x48 Wheelock engine and 
two 72”x18’ high pressure tubular boilers in 
good condition cheap. Address “Engineer,” 
Box 2, Station A, Cincinnati, Ohio. 


FOR SALE—Two 14x30 Wetherill-Corliss 
right-hand and left-hand engines coupled to- 
gether on one shaft, with two flywheels 10 ft. 
by 20 in.; in perfect condition and can be 
seen running. Box 81, Power. 

FOR SALE six 66”’x18’ 0” second- 
hand tubular boiler shells with sixty-six 4” 
tubes, good for 125 pounds steam pressure: 
also four 42” steel stacks 90’ 0” long and 
one 72” stack 90’ 0” long heavy plate. Ad- 




















all. factories. dress Box 76, PowEr. 
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POWER AND THE ENGINEER. 


Installing a Power Plant Under Difficulties 


Account of Difficulties Encountered in Transporting Apparatus Five 
Miles through Mud; Also Method of Welding a Broken Flywheel 





BY 


Nestling in the valley formed by two 
ridges of the Blue Ridge range of mount- 
ains, near the town of Webster, N. C., 
is the temporary power plant of the Con- 
solidated Nickel Company. 

The present plant consists of four 
Wicks 7x20-foot return-tubular boilers, 
each of 200 horsepower capacity, and one 
100-horsepower extra heavy-duty Hamil- 
ton Corliss engine. When the present 
smelting plant is completed, which will 
be at a cost of $600,000, there will be a 
total of eight boilers, having a capacity 
of 1600 boiler horsepower. 

As the plant is to be used for the re- 
duction of nickel ores the three gen- 
erators, built by the Western Electric 
Company, are of special design, each hav- 
ing two commutators so as to handle the 
average load of 6800 amperes without 
heating. In fact, the entire electrical 
equipment is of special design, extra- 
heavy busbars being used, the slate 
switchboard panel being 4 inches thick 
and the circuit breaker the largest ever 
made in the United States. The gen- 
erators are guaranteed to withstand an 
overload of 150 per cent. for ten seconds, 


WARREN 
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difficulties encountered from the time the 
engines and boilers were shipped from 
the factory until they were safely housed 
in the power plant, the construction of 
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TEAMING THE BOoILers 
The boilers arrived at the railroad sta- 
tion at Sylva, N.C., without mishap. Each 
boiler weighed 17 tons, and as the soil 








BOILER AND TWENTY-OX TEAM CROSSING 





FIG. 2. A 


100 per cent. overload for two hours and 
a total of 20,400 amperes at all times. 
It is not so much the size, or design of 
the power plant, that this article has to 
do with, but rather with the transportation 


DISCOURAGING 


SITUATION 


which necessitated the building of a saw- 
mill, the cutting of green timber and pre- 
paring the same, while the sand used in 
the cement and concrete work was carted 
for a distance of five miles. 


RIVER 


of North Carolina has a pecularity of its 
own; that is, after a rain the mud crusts 
over, and while looking solid on top 
merely conceals the under layer of mud, 
making treacherous 
loads, 


teaming for heavy 
Special teams were shipped to 
Sylva to transport the boilers and en- 
gines from the railroad station to the 
site of the plant, a distance of five miles. 
Not only was there much to contend with 
from inexperienced workmen, but steep 
hills, mud holes, two rivers 200 feet wide 
to ford, there being no bridges, were met 
with and overcome. Considerable  in- 
genuity and perseverance were required 
to move the boilers, it requiring three 
weeks to transport one boiler five miles, 
another 32 hours, the third 39 hours and 
the fourth encountered all kinds of 
troubles, due to continuous rains and 
miring of the trucks. 

In Fig. 1 is shown one of the boilers 
on a special wagon to which are yoked 
twenty oxen crossing one of the rivers. 
At the right of the illustration, it will be 
observed that the road runs parallel with 
the river, which necessitated a sharp turn 
in order to descend the steep bank 12° 











940 


feet high. This was accomplished by 
block and tackle; swinging the wagon and 
its load around at almost right angles 
before the descent to the river bed could 
be made with the aid of “deadmen” on 
the sides, and block and tackle at the 
rear, easing off an inch at a time, and 
balancing the boilers and wagon by the 
said “deadmen.” The state of the road 
can be imagined if one can conceive of 
making progress of but 110 feet in two 
days’ time, owing to the necessity of 








ALMOST IDEAL GOING 


FIG. 3. 


jacking the wagon up out of the mud 
holes, no sooner getting out of one than 
into another. Today the trail is strewn 
with timber, slabs and broken tackle used 
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mountaineers who was on the under side 
of the bailers enabled him to escape 
death by jumping under the wagon as it 
tipped, which left him in the road without 
injury. 

Fig. 3 shows a stretch of extra good 
going. The wheels on one side of the 
wagon have sunk a trifle, but when com- 
pared to what had been encountered, and 
what was met with after, the condition 
was almost ideal. 

As it was impossible to get the boilers, 
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point of delivery, where, owing to a shar 
curve in the track, the car tipped a littk 
then a little more, the wheel sectio: 
gradually leaned toward the inside of t! 
curve, when, with a crash, wheel, car ai 
all tipped over, leaving the flywheel 

wreck. 

The double wheel, 24 feet in diamet: 
had a 74-inch face and was made in fo: 
sections, each weighing 11 tons. The und 
section of the ditched wheel was uni 
jured, but the top section was broken 











FIG. 5. 







while on the wagon, directly to the boiler- 
room site, they were unloaded at the base 
of a small hill and rolled into position on 
timbers, as shown in Fig. 4, ropes being 
placed around, and under the boilers, and 
oxen attached to the same, thus hauling 
the boilers up the incline without diffi- 
culty. 











FIG. 4. 


in the transportation of the boilers and 
engine. 
A SPILL 


In Fig. 2 is shown what got to be al- 
most a habit. In this particular instance 


the boiler was being eased down a steep 
hill, on what appeared to be apparently 
good road, but the wheels on one side 
broke through the crust over the mud, 
the “deadmen” on the opposite side gave 
way, the boiler and wagon tipping over 
on their side. 


The agility of one of the 
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THE FIRST BOILER 


ANOTHER SPILL 

The Hamilton Corliss engine was 
shipped from the factory at Hamilton, O., 
the flywheel being loaded on’ special flat 
cars in order to permit it passing through 
the tunnels to be met with en route. 
Even with this precaution a detour of 500 
miles had to be made in order to avoid 
tunnels through which the wheel could 
not pass. Other than this no trouble 
was encountered until the car, on which 
two half sections of the flywheel were 
loaded, reached a point 300 feet from its 


SHOWING BROKEN 





FLYWHEEL SECTION 





four pieces, one spoke in two places and 
a piece out of the rim 4 feet long. Fig 
5 shows the wrecked wheel as it lay after 
the accident, also the broken parts. 

One can well imagine the feelings of 
those who were interested in installing 
this machinery. After overcoming ob- 
stacles due to tunnels, and delays in 
transportation, to have the wheel broken 
at its journey’s end was a little more 
than was anticipated. If a new section 
were to be ordered it meant delay in 
shipping, delay in transportation 
more delay in teaming from the railroad 
station to the plant, besides the chance 
that a repetition of the same 
might occur. 


and 


accident 


WELDING THE WHEEL 


It was, therefore, decided to repair the 
wheel by welding the broken parts to 
gether by the Thermit process. Experts 
on such matters declared that it could not 
be successfully accomplished on such a 
large wheel, the makers of the engine 
agreeing with them, but Charles 
Theodore Hennig, Ph.D., metallurgical 
chemist and designer of the plant, who 
was superintending the work, thought 
otherwise. The spoke was first welded, 
as shown in Fig. 6 at X X, the broken 
edge of the rim showing at Z. It was 


e then blocked as shown in Fig. 7, a welded 


section of the spoke showing at X, and 
the weld of the rim at Y. This part of 
the work was carried on successfully, as 
far as the welding went, but an unex 
pected rain storm came up during the 
cooling process and the wheel, being ex- 
posed to the elements, due to the shack 
built over it burning down from the fierc: 
heat, developed a longitudinal crack i" 
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shaft a homemade grinding machine was 
rigged up. It consisted of two arms, fit- 
ted to the shaft, one on either side of 
the wheel, similar to the method of fitting 
an eccentric strap to the eccentric of an 
engine, the arms being free to turn on 
the shaft. On the outer end of the arm 
adjustable boxes were fitted, in which the 
emery-wheel shaft ran. This wheel was 
belted to a small engine used _ to 
run the emery wheel, which ground the 
metal on the face of the rim to a true 
surface by being worked back and forth 
over the rim. The edge of the rim was 
trued up in like manner, 








The plant has just been started, and as 
the flywheel has been insured for $50,000 
by a prominent flywheel accident insur- 
ance company, the inspector stating the 
welded sections are the strongest part of 
the whole wheel, the indications are that 
the welding was not only an ingenious, 
but thoroughly good job. It required 
several days to get ready to patch each 
break, the welding process requiring les« 
than one minute each. 


More TROUBLES 


This did not complete the succession of 
troubles by any means, for, while no more 
apparatus was broken, there were other 
encounters that kept everyone wondering 
what would happen next. After the wheel 
was repaired the sections weré loaded on 
trucks of special design, and the start 
made from the railroad track, where the 
repairs had been made, to the plant five 
miles distant. In Fig. 9 is shown one 
method of righting a capsized flywheel 
section and wagon. In this particular in- 
stance, as in others, the wheels on one 
FIG. 6. METHOD OF SUSPENDING WHEEL SECTION, ALSO SHOWING WELDED SPOKE side of the wagon broke through the 





the rim 3 feet long from the sudden 
cooling of the metal. This taught the 
lesson that when welding large castings 
protect them from rain and water before 
it is too late. 





Although this mishap was a decided 
setback, and somewhat checked all ten- 
dencies to boisterous exaltation over the 
success of the weld itself, work was at 
once begun to patch and strengthen the 
rim. This was done by reinforcing it 
with a Y-inch steel plate, 7 feet long, 
and bent up at the. sides to conform to 
the flange’ of the inside of the wheel 
rim, and secured by bolts as shown in 
Fig. 8. Owing to the rough surface of 
the wheel, spaces were left between the 
rim and the plate, and, fearing the bolts 
would work loose when the wheel was 
put in operation, type metal was melted 
and run in between the two, making a 
solid joint. This put the wheel out of 
balance, of course, and to counteract this 
effect another plate was secured on the 
Opposite side in like manner and type 
metal poured in to fill up the space, thus 
practically balancing the wheel. 

\fter the wheel was placed on the FIG. 7. NEAR VIEW OF WELDED RIM AND SPOKE 
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firm-looking crust covering an under 
layer of mud. The use of “deadmen” as 
shown enabled the mountaineers, under 
proper direction, to right matters, when 
the tortoise-like pace was resumed. 











FIG. 8. SHOWING REINFORCEMENT PLATE ON 
THE RIM 


The crank shaft, weighing 23 tons, was 
stuck for 19 days in one mud hole, and 
one method of getting ahead frequently 
employed was to attach six yoke 
of oxen to the lead, and using block and 
tackle to hoist and pull the wagon out 
of the mud, which was the worst known 
in that section for year’s, there having 
been but 11 days of pleasant weather in 
two months. Two weeks were required 
to get one section of the wheel from the 
railroad station to the power plant. 
The work was done by mountaineers and 
their oxen, some of which came from a 
distance of 40 miles. With no mechani- 
cal education or even common-school 
lcarning, only six out of the hundred 
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manner in which difficulties and obstacles 
were overcome, all of which emphasize 
the fact that “where there’s a will there’s 
a way.” 





Flywheel Testing Pit at Purdue 
University 


By C. H. BENJAMIN 


A new plant for the testing at high 
speed of flywheels, pulleys and other rotat- 
ing pieces has recently been installed at 


Tachometer Intermediate 
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at the top to 1 foot at the bottom. Suit- 
able steel channels are inserted in pier 
integral with the wall of the pit and carr: 
the bearings for a vertical shaft 3 inche- 
in diameter. The weight of the shaft ; 
carried by a ball thrust bearing, and it i 
driven by a pulley at the upper end. Th: 
motive power consists of a 10-horsepowe: 
direct-current motor, capable of variation 
in speed from 800 to 240 revolution 
per minute. An open leather belt trans 
mits the power from the motor to the 
operating shaft. The speed of the shaf 
pulley is registered by an ordinary pendu- 
lum tachometer driven by round cords 


10 H.P. Motor. 
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LONGITUDINAL SECTION OF FLYWHEEL TESTING PLANT AT PURDUE UNIVERSITY 


Purdue university. Some former experi- 
ments along these lines have shown the 
unsafe character of means hitherto em- 
ployed for preventing the dispersion of the 
fragments. Following the lead of a Ger- 
man experimenter, who has used a similar 
device for testing emery wheels, it was 
decided to use a vertical shaft extending 
downward into a pit and carrying the test 
wheel at its extreme lower end. The 





FIG, 9. CAPSIZED SECTION OF FLYWHEEL 


men being able to write their names, 
mechanical experience was sadly lacking. 

Considerable credit should be given 
Mr. Hennig, and his associate in 
direct charge of the work for the 


figure shows the apparatus as constructed 
and _ installed. 

A pit 7 feet deep and 8% feet in diam- 
eter (see cut) is inclosed by a concrete 
wall, varying in thickness from 6 inches 


through an intermediate shaft. This 
tachometer is calibrated at frequent in- 
tervals while testing, comparing each read- 
ing with that of a center tachometer ap- 
plied directly to the top of the shaft. This 
calibration shows practically uniform 
readings and no appreciable slip. 

Test wheels of any diameter up to 6 feet 
can be supported and rotated at the lower 
end of the shaft. Loose sand serves as a 
receptacle for the flying fragments, and 
prevents mutilation of the pieces. 

As a preliminary to further work on 
the apparatus, sixteen 24-inch pulleys of 
various materials were tested to destruc- 
tion last pring. When in use, the pit was 
covered by planking loaded with scrap 
iron. The experiments thus far made 
show the apparatus to be convenient and 
safe. There is little disturbance caused 
by bursting of the wheels and fragments 
embed themselves in the sand without fur- 
ther injury. The speed can be readily con- 
trolled by the motor, and the tachometer 
is so located as to be read without any 
danger to the observers. 

It is expected that this plant will be put 
to further use the coming year for experi- 
ments on various flywheel joints—A meri- 


_can Machinist. 





Before breaking any steam-pipe joints 
to make repairs, or to renew gaskets, 
etc., the dead section should be 
drained. Workmen have been scalded 
when breaking joints due to some pres- 
sure still remaining in the line after the 
main valves were closed. Draw the pipes 
and avoid a similar injury. 


well 
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A Faulty Heating System 


By A. J. Drxon 





The heating system in a_ populously 
tenanted public building had become an 
unremitting source of exasperation, alike 
io those occupying quarters in the build- 
ing and to the engineer and attendants in 
charge of the apparatus, on account of its 
ever-present propensity to get out of 
order and refuse to properly perform its 
function in a dozen or more different and 
widely separated places at the same time. 
A prominent feature of this heating out- 
fit comprised an equipment of thermostats 
for automatically regulating the admis- 
of steam to the various radiators 
and heating coils, the controlling medium 
being air compressed to about 15 pounds 
gage per square inch. The admission of 
this compressed air to impingement upon 
‘the diaphragms by which the steam valves 
were actuated, and its release therefrom, 
was controlled by somewhat complicated 
mechanisms under the immediate influence 
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Tank 


coo 00 0000 


FIG. I. ORIGINAL 
of the thermostats, and to the everlasting 
proneness of these contrivances to  be- 
come inoperative by reason of the mois- 
tvre in the saturated air fouling and 
obstructing the minute ports and passages 


Leads to Thermostatic System 
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therein, was generally due the failure of 
the heating apparatus. 

The equipment for compressing and 
storing the air, and its manner of dis- 
tribution, as planned in the original in- 
stallation, is shown in Fig. 1. The pres- 
ence of an excessive quantity of moisture 
in the air flowing through the five leads 
to the various branches of the system 
furnished ample evidence of the fact that 
but a very small percentage of the water, 
with which the air passing through the 
intake pipe was laden, was being precipi- 
tated in the receiving tank, and likewise 
made it plainly apparent, that a more 
adequate means for disposing of this 
moisture would have to be provided be- 
fore the thermostatic system could be de- 
pended upon to properly regulate the tem- 
perature of the building. The engineer 
in charge of the plant, therefore, cast 
about for an available method for im- 
proving the situation, and after ponder- 
ing various schemes that were advanced, 
he finally hit upon the device illustrated 
in Fig. 2. 

A tee was inserted in the short riser 


Intake Pipe 


Filter 





IONE LM YL OO WOOLY QOD 


Power, N.Y: 


ARRANGEMENT OF AIR-COMPRESSING PLANT 


from the main reservoir, and a 14-inch 
branch and riser was carried therefrom 
to a vertical hight of 130 feet, where it 
connected with a precipitating tank lo- 
cated upon one of the upper floors. The 
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object aimed at in conveying the air to 
this hight above the plane of distribu- 
tion was to provide ample opportunity 
for the entrained moisture to separate by 
gravitation from the column of air in its 
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REMOVING MOISTURE FROM 


FOR 
AIR 


ascension through the long vertical pass- 
age, the supposition being that the pre- 
cipitation produced in this manner, com- 
bined with the final separation effected 
in the upper tank, would result in elim- 
inating the water vapor to such an ex- 
tent as to provide a practically dry sup- 
ply of air. Subsequent events proved this 
surmise to be eminently correct, for after 
the installation of the contrivance shown 
in the sketch no further trouble was ex- 
perienced on account of water interfering 
with the action of the thermostats. 





The 


engine was a _ 2000-horsepower 
triple-expansion. Something had _ gone 
wrong in the intermediate valve chest, 


and the trouble appeared to be a bent 
valve stem and jammed up valve. These 
were repaired and put together, but when 
it came to setting the valve, it was im- 
possible to adjust it correctly. The new 
valve and stem checked up in every way 
with the old ones. The eccentric seemed 
all right, for the key could be seen in 
place. Finally, in desperation, the 
centric was taken off and the trouble 
found. When the eccentric was originally 
set on the shaft, a flat keyway was cut. 
The key was set on it and the two parts 
of the eccentric bolted together on the 
key while thus in place. With the extra 
strain due to’ the breakage of the valve, 
the eccentric must have been forced, with 
the key out of its place. As it was turned 
over the keyway and the key still showed 
in its place, it was natural to infer it had 
not shifted on the shaft. It is probable 
the bolts holding the two halves of the 
eccentric were a trifle slack or perhaps 
they may have stretched a 
the 


oC 


shade under 
strain to allow the movement. 
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Are you rather out of patience some- 
times at the curves and diagrams which 
appear in Power, and do you glance over 
them with scant attention and pass on to 
something more attractive? 

Is it because you have not got -the 
curve habit, because you do not realize 
how much can be expressed, and how 
simply, about the varying relations of two 
quantities by letting vertical distances 
represent one of them and horizontal dis- 
tances the other, and drawing a line 
through the points where the two quan- 
tities, laid out to scale in these directions, 
meet? 

The steam engineer has a familiar ex- 
ample of the possibilities of the graphic 
method in the steam-engine diagram 
which shows at a glance the manner in 
which the pressure in the cylinder varies 
during the revolution. Suppose you knew 
all this, how much pressure was lost be- 
tween the boiler and the cylinder, how 
much more it fell off as the piston speeded 
up, at what point in the stroke the cutoff 
happened, how the pressure fell during 
expansion, when the release occurred, 
what the back pressure was when the ex- 
haust valve closed. You could not begin 
to tell it, or write it, or make tables to 
show it anywhere nearly as simply and 
plainly and concisely as it is told and 
shown in the little diagram drawn by the 
steam-engine indicator. 

Suppose a test has been made of an 
engine at different loads. The results can, 
of course, be tabulated as in Table 1, so 
as to show fairly well the manner in 
which the steam per horsepower-hour 
varies as the load increases, but see how 


much better the curve in Fig. 1 shows it 
TABLE 1. 


Steam per 
IL.P. H.P.-hour. 
10 50 
20 38 
30 30.8 
40 26.4 
AO 24.2 
60 23.2 
70 22.6 
80 22.4 
90 po Ses 
100 22 
110 22.2 
120 22.6 


than does the table. Here at a glance it 
is shown not only that the consumption 
per horsepower is much greater at the 
lighter loads, but that the case gets rapidly 
worse as the power diminishes, indicated 
by the steepness of the curve at the left. 
The lowest consumption per horsepower 
is when the load is 100 horsepower. After 
this the loss of efficiency by the diminishe . 


- R. Le 





expansion increases the total consumption 
faster than the horsepower increases and 
the curve runs upward. 

Such a diagram is very simply made. 
Let us try laying out the test reported in 
Table 1. Take a sheet of paper ruled 
into inches, and with each inch subdivided 
horizontally and vertically into tenths, as 
in Fig. 1, which is one-third the natural 
size. Such paper is procurable from deal- 
ers in engineering supplies, and a com- 
mon size is 16x20 inches. The highest 
horsepower which we have is 120, so that 


Steam per Hour per Indicated Horsepower in Pounds 


eit 


0 10 20 30 40 50 


FIG, I. 


if we allow an inch to each 10 horsepower 
we can get the full horsepower scale in 
along the narrow side of the sheet. Let 
the lower left-hand corner be the zero 
point of load and mark the heavy inch 
lines 10, 20, 30, etc., up to 120, as in 
Fig. 1. 

The highest steam consumption is 50 








60 
Indicated Horsepower 


DECREASE OF STEAM CONSUMPTION AS THE LOAD INCREASES 
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and the lowest 22, so that vertically \ 

have to provide for a range of 50 — 22 - 

28 pounds. If we use a scale of 2 pound 

to the inch, the diagram will be 14 inche 
high: Start one inch above the botto: 

so that the curve will not run into th 
base line, and number the successive heavy) 
lines 22, 24, 26, etc., up to 50, as shown 
at the left in Fig. 1. 

At 10 horsepower the engine took 50 
pounds of steam per horsepower-hour. At 
the point A, where the vertical line for to 
horsepower crosses the horizontal line for 


70 80 90 100 110 120 


50 pounds, make a dot. The point B is 
just as easily located at the crossing of 
the ordinate (vertical line) for 20 horse- 
power and the horizontal for 38 pounds. 

Ten of the small divisions into which 
the inch is divided vertically represent 
two pounds, five of them one pound, and 
one of them one-fifth, or 0.2 of a pound. 
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To locate 30.8 pounds, then, we must 
put the point at C, four spaces above the 
30 of the left-hand scale. It is marked 


55 
500 
450 


400 


Wotal Water Used per Hour in Pounds. 


Steam per Hour per Indicated Horsepower in Pounds. 
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FIG. 2. CURVE FROM 


upon the vertical line for 30 horsepower 
because this is the consumption given for 
that load. 

The rest of the points are located in 
the same way and a smooth curve drawn 
through them. It is not usual that all 
the points will lie upon smooth a 
curve, but in that case, the smooth curve 
should be drawn among the points so that 
they ‘lie to an equal average distance on 
each side from it. This can be done by 
bending a cardboard or thin ruler. It will 
sometimes happen that all but one or two 
of the points will lie upon a smooth curve, 
in which case the presumption is that 
there was something the matter with those 
particular tests. 

This curve shows at a glance that the 
engine is working at its best efficiency, 
i.e, is using the least amount of steam 
per indicated horsepower when the load 
is 100 horsepower. So did the table; but 
the curve shows more plainly than did 
the table the manner of the variation and 
when one comes to know a lot of such 
curves and to compare their characteris- 
tics they become very interesting. Some 
are much flatter than others, giving a 
larger range of loads through which the 
engine can be run with little change of 
efficiency. A modification of the diagram 
throws some light upon this, too. 


so 


In Fig. 2 is a curve from a compound 
Willans engine plotted through observa- 
tion points for four different loads. The 
data are as follows: 

TABLE 2. 

WILLAN’S COMPOUND 

Initial pressure, Ib. gage...........206- 150 
Vacuum, inches (about). .......c.seeons 28 
Number Of CXPANGIONS.........cccccere 10 
Revolutions per minute.............06- 400 

Water Total Water 
LEP. per I.H.P.-hour. per hour. 
11.86 18.25 216.50 
22.09 15.83 349.73 
27.11 15.18 411.47 
33.19 14.83 492.12 


Indicated Horsepower 
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The horizontal scale is two horsepower 


to an inch, so that one of the small 


divisions represents 0.2 of a horsepower. 
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nates. I have marked the ordinate for 
11 horsepower in the margin, also the 
intermediates between Ir and 12; 118 
horsepower would be on the ordinate so 
marked; 11.83 is 3/20, of the next space 
to the right, for the whole space repre- 
sents 0.20 and 11.83 is 0.03 beyond 11.85. 
There is not much use to try to plot 
the horsepower to 1/r1ooths, but it does no 
harm to plot it as nearly as you can. 
Drawing the curve through the points in- 
dicated shows it to be quite some flatter 
than that in Fig. 1, and that it is still 
descending, i.e., the engine will evidently 
carry a greater load with as good or bet- 
ter efficiency, so long as these conditions 
are maintained. Notice that the number 
of expansions is kept constant; so that 
the initial pressure must increase with the 
load. 

As he describes in a notable paper, pre- 
sented to the Institution of Civil Engi- 
neers, in 1888, it occurred to Mr. Willans, 
the inventor of the Willans engine, to 
dlot the total water consumed per hour, 
as well as the water per indicated horse- 
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FIG, 3. THE 

The odd-numbered horsepowers are not 
marked, but it is easy to see that they 
come half way between the marked ordi- 


x 9 10 1 12 13 14 15 16 
Power, N.Y, 


WILLANS LINE 


power. These values are given in the 
last of Table 2,-and when they 
are plotted upon the diagram they will 


column 
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be seen to be practically upon the straight 
line A B, Fig. 2. They are plotted to the 
vertical scale of 50 pounds to the inch, 
the outside scale in the left-hand margin. 
These points would not’ lie upon a 
straight line, as they do in test after test, 
if there were not some reason for it. 
Let us see what its significance may be: 
Take another sheet of paper and, mak- 
ing the lower left-hand corner the zero 
of both, lay off a vertical scale of total 
water per hour at 50 pounds to the inch, 
and a scale of horsepower horizontally at 
one inch per horsepower. Suppose an 
engine took 20 pounds of steam per horse- 
power, whatever its load, and plot the 


Willans line, Fig. 3. The data would 
be as follows: 
Total Water 
HP. Water per hour. per I.H.P.-hour. 
3 20 20 
2 40 20 
3 60 20 
4 80 20 
5 100 20 
6 120 20 
7 140 20 
8 160 20 
9 180 20. 
10 200 20 
11 220 20 
12 240 20 
13 260 20 


As the increase is uniform, 20 pounds 
for each horsepower, the line rises upon 


the paper the same amount for each equal . 


movement to the right. When you go 
to the right an inch for another horse- 
power, you go four spaces vertically for 
another 20 pounds of water; and the re- 


sult is that the points lie upon 
a straight line. All you have to do is 
to locate a point for 260 pounds 


and 13 horsepower, and the point o for 
zero horsepower, and a line connecting 
them will pass through all the points. The 
water per indicated horsepower-hour 
(column 2 divided by column 1) is con- 


stant at 20 and the efficiency curve would 
come down to a straight horizontal line 
CD, on the 20 level of the water per 
indicated horsepower-hour scale, showing 
that, in accordance with our original as- 
sumption, the engine would take as much 
steam per unit of power developed at 
one load as at another. 

According to this assumption, all the 
steam used would go to making power. 
At one-half horsepower 10 pounds of 
steam would be used, at one-quarter 
horsepower 5 and at no horsepower no 
steam. But in the actual engine some steam 
gets through without developing any 
power. The steam required is always more 
than is accounted for by the indicator dia- 
gram. It is condensed upon the surfaces 
and evaporated during exhaust. Suppose 
that it took 30 pounds of steam per hour 
thus to take care of the needs of the run- 
ning engine irrespective of the work, and 
that the engine still took 20 pounds per 
horsepower produced in addition to this. 
Thus at no load the consumption would 
be 30 pounds and at 13 horsepower 360 
+ 30 = 300 pounds. The data would be 


as follows: 
Total . Water 
LAP. Water per hour. per I.H. P.-hour. 
0 20 infinite 
y 25 100 
% 30 60 
1 50 50 
70 35 
3 90 30 
4 110 27.5 
5 130 26 
6 150 25 
‘ 170 243 
8 190 23.75 
210 234 
10 230 23 
11 250 227; 
12 270 22.5 
13 290 223 
14 310 2245 
15 330 22 
16 350 21% 


The second column is made by adding 

























































































| 
2 
oO 
a 
5 3 
‘ 2 8 
30,000 2 
rs ra 
ta i 
160,000 5 5 
a a 
s 2 
=) a 
= 140,000° 26 zB se 
é ; 
oO \ 
= & L 
— 
5 120,000 © 24 ie Rm. ows 
“~ vi 
ae. & Ae 
ez 100,000 22 L coos = 
2 4 Q bn a 
i's) 5 Y & > —v 25 
E 80,000 = 20 Sz, >—-r 
s Ee SQ La | ~~ 26 
a2 ey — 
s s eae pL 27 
a 60,000 18 wee ee, 28 {y. 
° ae + Yacuuty 
‘ Sig ——_ 
«We ' 
40,000 16 gave 
ASr ie 
qoh- 
-T 
20,000 WwW 
10 20 30 40 50 60 70 80 90 100 110 120 130 140 
Load in Per cent. Rated Capacity Generaton Power, N. ¥. 


FIG. 4. STEAM TURBINE TEST PLOTTED ON THE WILLANS PLAN 
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the 30 pounds of useless water to th 
second column of the preceding tab! 

and the third column is made by dividin 

the total water per hour as given in tl 

second column by the indicated hors: 

power (first column). I have put in fra 

tional horsepower at the commenceme: 

to show how the water per indicat 

horsepower goes up when the load is ligh 

because all the loss is loaded upon a sma! 
amount of power, while of the water r 

quired for the large powers it is a muc’ 
smaller proportion. The Willans line no\ 
becomes A B of Fig. 3, and the efficien: 

curve takes the form EFG, instead o} 
the straight horizontal line CD, which 
we got when the Willans line ran to 
the zero of the scale. 

You will have no trouble in plotting 
this. Everything is smooth sailing until 
you come to the 24? pounds at 7 horse- 
power. Ten of the little spaces represent 
a pound; then 10 + 7 = 13 of 
represent + of a pound and 2 X 
2% of them represent #?. So I make 
the dot at F, 2$ spaces, as nearly as | 
can judge, above the 24 line. For a 
fraction like this, just multiply the numer- 
ator by 10 and divide by the denominator 
and you will have the number of divisions 
necessary to represent the fraction when 
the scale is 1 inch = 1 and the inch is 
divided into tenths as in this case. 

I have plotted two other curves, one 
GH, above the solid one upon the as- 
sumption that the additional steam was 
50 pounds instead of 30 as in EFG, and 
the other, /J, upon the assumption that 
it was 30. You see that as the extra steam 
becomes smaller the curve tends to flatten 
comes smaller the curve tends to flatten 
out, becoming a flat, straight line when 
the extra steam becomes zero and the 
Willans line starts from the zero point. 

This straight-line law does not hold for 
an engine in which the varying load is 
met by changing the point of cutoff. In 
a well made test the points lie more near- 
ly upon a'straight line than one would 
expect. As the load increases, the loss 
due to the lessening range of expansion 
is at first offset by the lessened cylinder 
condensation, but the sacrifice of expan- 
sion gets more serious as the ratio of ex- 
pansion decreases, and a point is arrived 
at where it more than offsets the gain 
from a lessened range of temperature in 
the cylinder. 

The steam turbine follows the Willans 
law very closely, working the steam as 
it does through a definite range of ex- 
pansion. It is only when the secondary 
valve opens and lets steam directly into 
the low-pressure stage that the curve of 
total water consumption departs ma- 
terially from a straight line, and this line 
carried back to zero load shows by its 
hight above the zero of the total water 
scale at zero load what the internal losses 
of the machine probably are. Fig. 4 is 
an excellent example, plotted from a test 
of a 5500-kilowatt Parsons turbine. 
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“Tom” Sawyer on Wet Steam 





By F. L. Jounson 


One day as I sat watching the exhaust 
pipes and chimney caps on the tops of 
half a hundred buildings plainly seen 
from the office window, I began to wonder 
ii the temperature range had really any- 
thing to do with the economy of the com- 
pound engine. I knew that it was heresy 
even to wonder if it were not possible to 
get the same brake horsepower out of a 
ton of steam in a single cylinder that 
could be got with two or more cylinders, 
when my reverie was broken by the en- 
trance of Sawyer. 

“Say,” he said, before he even started 
to take a seat, “do you know I saw. some- 
thing the other day that has puzzled me a 
whole lot and mixed me all up in my 
ideas about steam pressures and the like? 

“What has upset me is this: In an es- 
tablishment where a great number of ma- 
chines were being operated the proprietor 
was convinced that he could buy the 
steam necessary to run his engine for 
less money than he could make it. In 
this particular case the regular boiler, 
carrying seventy-five pounds pressure, was 
about forty feet from the engine, while 
the proposed boiler, carrying ninety 
pounds, was several hundred feet distant. 

“After all of the piping work had been 
completed and nothing remained to be 
done to change from the old system to 
the new except to open one valve and 
close another, the man in charge of the 
work went among the machine attendants 
in the place, telling each that a change in 
the steam supply was to be made, and that 
as the new pressure was higher than 
the old, the engine would probably run a 
little faster than before, and he asked 
them to be on the watch and prepared 
for the change. As most of the men 
were engaged in ‘piece work,’ the news 
was welcome. 

“Returning to the engine room, the op- 
erator proceeded to make the change. 
As the valves were near each other, one 
was closed while the other was being 
opened. 

“Finally, the change was complete, the 
old boiler shut off and the steam going 
to the engine through the new pipe. This 
pipe was well drained and traps had been 
provided to take care of all of the con- 
densation that might occur. A _ steam 
gage, which was connected to the pipe 
near the engine, registered eighty-five 
pounds. 

“Failing to notice the increase in speed 
that was expected from the increase in 
pressure, the operator wondered if he had 
been wrong in expecting a change, and 
he reasoned with himself like this: If 
the load on the engine had been reduced 
the speed would have increased some, for 
with all throttling governors a change in 
load on the engine will make a 
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slight change in the speed, and increas- 
ing the pressure is equivalent to reducing 
the load and the engine should speed up. 

“Going into the workrooms, he was 
greeted with howls of derision, showers 
of dirty waste, bundles of rags, blocks of 
wood and anything that was throwable. 
Going back to the engine room, he started 
a. new fire under the old boiler and 
chansed the valves back to their former 
pusitions. Immediately the engine speed 
“crease i and sounds from the work- 
rooms judicated that the speed was more 
satisfactory. 

“Suspicion suggested that the steam 
gages were off, but changing one for the 
other showed that they corresponded very 
closely and that the reason for this be- 
havior of the engine lay outside of the 
gage reading. And the cause is what gets 
me. 

“Here was an engine that did more 
work with steam at seventy-five pounds 
pressure from one source than with steam 
at eighty-five pounds pressure from an- 
other source. This is no ‘fairy story;’ 
it is a plain statement of the facts in the 
case. 

“Of course the eighty-five-pound steam 
was wet, but ample drain pipes took cafe 
of all the water and delivered steam as 
dry as drip pipes could make it, but the 
engine would not keep up the speed and 
the question that comes to me now is 
this: If thirteen per cent. increase in 
steam pressure reduced the speed of the 
engine two per cent., how much increase 
in pressure would it take to stop it en- 
tirely? 

“I know that a great deal depends on 
the character of the steam used and that 
a whole lot of economy is claimed for 
superheated steam, and I have seen in- 
dicator diagrams taken from cylinders 
with and without superheated steam and 
the difference in the steam line of the 
diagrams was remarkable. Where or- 
dinary dry steam was used there was 
quite a fall in pressure between admis- 
sion and cutoff, while with superheated 
steam the line looked as though it might 
have been drawn with the aid of a ruler, 
or that the indicator piston stuck at the 
top of the stroke and stayed there until 
cutoff took place. 

“When I was in a position where I 
could make experiments along the several 
lines in which I take so much interest 
now, I did not think of them and I have 
often thought that if a small condensing 
plant should need my services I would 
get into the harness again for a few 
years more, for the purpose of getting 
at the truth, or the lack of it, under- 
lying a whole lot of ideas on the value 
of certain practices in steam-engine man- 
agement. 

“Of course, like several other people 
who for the lack of a more euphonious 
and less complimentary title, are styled 
cranks, I expect that the day is not so 
far distant when steam engines will be 
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about as common as horse cars. But that 
belief does not prevent me from want- 
ing to know whether I have been right 
and when the truth is found I can throw 
out my chest and say ‘I told you so,’ 
or must admit with ‘Joe’ Cook that my 
hypotheses were based on _ untenable 
premises.” 

Just here we were interrupted by the 
entrance of a man with a new coal-treat- 
ment scheme for which he had been of- 
fered $75,000,000 by the janitor of the 
Salvation Army building, which offer was 
indignantly refused because there was 
more in it. 

In this new scheme run-of-mine an- 
thracite (whatever that is) is taken as a 
basis. This coal is ground, then me- 
chanically mixed and chemically treated, 
after which it is made into briquets which, 
when burned under a boiler or in a cook 
stove or heating furnace, will last twice 
as long and give out twice as much heat 
as the same weight of the best coal. Par 
value of the stock, one dollar; but a 
limited number of shares of treasury 
stock were to be sold at fifty cents for 
the purpose of raising money to pur- 
chase necessary machinery, etc. 

Sawyer, saying that he would come in 
again in a few days, took his way to the 
elevator, softly whistling, “I’m Glad I 
Met You.” 





What Steam Engine Pistons 
Endure 


The steam-engine concern with which 
I am connected had a letter from a cus- 
tomer who complained about the wearing 
out of their pistons, and suggested a 
change. 

In looking over the history I found that 
the engine was 12-inch stroke, ran 300 
revolutions a minute, and had been run- 
ning nine years. 

There was nothing unusual in this, as 
no doubt all builders can show as good, 
or better, records; but assuming, as prob- 
able, the engine had run to hours a day 
for 300 days in the year, that piston had 
traveled no less than 184,000 miles in the 
cylinder. Probably readers will not want 
to credit this until they have confirmed 
the figures. 

This seemed to be such a revelation to 
me that I began investigating, and found 
that one party had one of our engines of 
16-inch stroke that was put running Janu- 
ary 1, 1893, and has run 24 hours a day 
for 6 days in the week, 200 revolutions 
per minute, for over 16 years, making a 
journey all told of over 696,000 miles. ‘Is 
it any wonder that pistons and rings and 
cylinders wear out?—American Machinist. 





Stop valves should never be located 
in a position that will permit a head of 
water to accumulate on the seats when 
the boilers are idle. 
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Another Flywheel Accident 


By W. H. WAKEMAN 


Fig. 1 illustrates the valve-gear side of 
a small high-speed engine which drives 
a dynamo in a mill that is operated 24 
hours per day. There are two flywheels 
on this engine, one of which carries a 
shaft governer in the usual way. The 
belt is on this wheel. 

This wheel gave no sign of trouble 
until it suddenly came off from the shaft 
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certained, but long experience with steam 
machinery under various conditions in 
connection with steady nerves enabled 
this engineer to keep his machinery in 
motion to the satisfaction of all con- 
cerned. 

The sudden disappearance of every 
light in a mill is sure to cause more or 
less trouble and the result may be’ a 
disastrous panic among the operatives, 
therefore every possible effort ought to 
be made to prevent shutting down a 
dynamo while the machinery is in full 











FIG, 


one night, while running at full speed, as 
shown in Fig. 2, which illustrates the 
other side of this engine, with the dynamo 
omitted for convenience. When this wheel 
struck the floor it required an instant to 
secure a hold, then it bounded forward 
at a high speed until it came in contact 
with a nearly vertical belt which carries 
a heavy load. The shock broke the belt 
but the impact, taken in connection with 
the swift motion of this belt, was suffi- 
cient to throw the flywheel back nearly 
to the engine. When its momentum was 
spent it ceased to revolve and fell flat 
without doing further damage. 
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operation. If it becomes necessary to 
shut off the flow of current before the 
end of a shift, notice ought to be given 
to the foreman of each room. There may 
not be time enough to do this in all cases, 
but the need of such action ought not to 
be forgotten or overlooked. 

There are two plans for fastening a 
loose wheel without delay. One is to 
use a prick punch on the shaft until it 
looks like a pepperbox, assuming that the 
hub is bored out larger than it ought to 
be, and that the roughened surface will 
enlarge the shaft. This is not a good 
idea because in order to make it effective 
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The chief engineer remarked that the 
flywheel which carried the belt was firm 
on the shaft hence there was no need 
of shutting down the dynamo, therefore 
the engine continued to run as if noth- 
ing had happened until the electric lights 
were no longer needed, when it was shut 
down and the wheel replaced. An inex- 
perienced engineer would undoubtedly 
have shut off steam and thus left the 
place in darkness (except where gas 
lights were available), until an examina- 
tion could be made, and the damage as- 
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the wheel must be driven on the shaft, 
and the principle involved is not desir- 
able. Even if it is possible to do this 
without disfiguring the hub, the two parts 
are not in perfect contact, hence the wheel 
will probably work loose again. 

The best plan is to make a larger key, 
but this would usually cause too much de- 
lay, therefore a liner made of tin or thin 
sheet iron may be put under the key, and 
if it is the right thickness to make a tight 
fit, the wheel will be held in place in- 
definitely. 
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A Convenient Power-plant Recorc 





The accompanying chart shows tl 
method employed by a certain engine¢ 
in Massachusetts in keeping a record 
the operation of his plant, which in thi 
particular case furnished power to a co 
ton and silk mill. It will be noted th: 
the amount of water and coal used, an 
the cost of operation per kilowatt-hour a: 
given in a form convenient for ready re 
erence. When the owner of the mil! 
wishes to know what his power is costing 
him, it is usually a matter for the bool 
keeping department to determine from 
the reports handed in by the engineer. 
This, of course, takes considerable time, 
and ordinarily the data would not be ar- 
ranged in such convenient form for a 
comparison from week to week of the 
operation of the plant for an entire year. 
The chart is not only a convenient ref- 
erence for the management, but is also 
of great help to the engineer, for at the 
end of the week or month he can compare 
the data obtained with those of previous 
weeks or months and at once form a 
conclusion as to the efficiency of opera- 
tion. The value of the chart is at once 
apparent and the adoption of similar meth- 
ods of keeping power-plant records would 
undoubtedly prove of value to 
plants. 


other 





“White Coal’ with a Vengeance 


In the mountainous countries of Europe 
they have a way of referring to the water 
power which is so abundant and so im- 
portant a factor as their “honille blanche” 
or white coal. 

During the recent visit of President 
Taft to Wilmington, Governor Kitchen 
told a story which may be made the basis 
of a claim on the part of North Carolina 
to a still better warrant to use this term 
with reference to power. 

Two North Carolinans on a visit to 
London were bragging about the South. 
“Ves,” said an Englishman, sitting at 
the same table, “but the trouble: is vou 
haven’t any really great industry in the 
South.” 

“What are you talking about?” ex- 
claimed one of the North Carolina men. 
“We have Colonel Crawford’s dairy right 
in our town, that turns out a million 
pounds of butter and a million pounds 
of cheese every week.” 

“A million pounds of butter and a mil- 
lion pounds of cheese—impossible!” ex- 
claimed the Englishman. 

“Well, I'll leave it to the Colonel,” said 
the one Carolinan, turning to the other. 

“Tknow Colonel Crawford has a dairy.” 
replied the Colonel, “but I can’t say just 
how much butter and cheese he turns 
out every week. I do know, however, 
that he owns twelve sawmills and that he 
runs every one of them with buttermilk. 
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No. 1 Engine and Generator in Operation 251 Hours. Output of Generator 77,998 Kw. Hours, 
No. 2 Engiae and Generator in Operation 2.625 Hours. Output of Generator 2,058,700 Kw. Hours. 
Total 2,876 Hours. Total 2,136,648 Kw. Hours. 
All Coal Consumed during the Year is Charged against the Kw. Output Registered by Recording Wattmeters 
Coal, Water, Labor, Supplies aud Repairs are included in Cost per Kw. Hour. 


A GOOD METHOD OF KEEPING POWER-PLANT RECORDS 
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Defective Boiler Tubes and Their Renewa’ 


Common Causes for Failure of Fire or Water Tubes, with Complete 
Directions for Renewal and for Beading or Flaring Ends of the Tube 
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Probably the most troublesome element 
of both the fire-tube and the water-tube 
boiler is the tubes. Even in boilers which 
are worked very moderately, they fre- 
quently require repairs, due either to 
leakage at the ends, or to some one of 
the many other ills to which they are 
subject. In the smaller installations, such 
as the ordinary factory or isolated plant, 
conditions are usually less severe, and 
consequently the tube trouble is corres- 
pondingly less than in the large power 
station where the boilers are almost con- 
stantly worked at their full capacity, and 
where, for at least part of the day, they 
are heavily overloaded during the hours 
of peak load. In such stations it is not 
at all uncommon to have to .replace one 
or more tubes almost every time a 
boiler is laid off for cleaning. 

The operation of removing a defective 
tube and replacing it with a new one is 
a very simple one, and for that reason, 
it is frequently undertaken by the engi- 
neer himself, or assigned to some of the 
boiler-room crew. The amount of slip- 
shod work done along this line, however, 
emphasizes the fact that the importance 








FIG. I. OLDTIME METHOD OF RIVETING FLUES 
of first-class work is not realized, or that 
the proper methods to be pursued are not 
understood. Judging from the class of 
work usually done, it would seem that 
the impression prevails that as long as 
the tube is in place and does not leak, 
there is nothing more to be desired. 
Nothing could be further from the truth, 
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as aside from the appearance of the 
work, it is frequently done in such a 
manner that it becomes necessary to re- 
new the tube much sooner than would 
have been the case if the work had been 
properly done in the first place. In fact, 


when a number of tubes have been re- 

















FIG. 2. 


PROSSER OR SECTIONAL EXPANDER 


newed in this indifferent manner, the 
safety of the boiler is seriously impaired. 
TUBES AND FLUES 

In the earlier days of steam-boiler 
practice, the flues, as they were called, 
were of comparatively large diameter, 
ranging from about 8 to 16 inches in 
diameter, and the thickness of the walls 
varying from %4 to % inch according to 
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speaking of the various sizes, it has be- 
come customary to designate all sizes 
less than 6 inches as tubes, while thi 
of 6 inches and over are called flues, 

Of course, owing to their smaller diam 
eter, the walls of these tubes are much 
thinner than those of the large flues we 
being in a standard 4-inch tube only a 














FIG. 3. DUDGEON OR ROLLER EXPANDER 
trifle more than % inch thick. The ac- 
companying table gives the diameter and 
thickness of the standard tubes from 2 
to 6 inches in diameter. 


Types oF Tuse EXPANDER 
The old method of riveting the flues 
into nozzles flanged in the boiler head 
cbviated much of the trouble due to 
leakage, but with the modern tube of less 








DIAMETER AND THICKNESS OF STANDARD TUBES. 
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the diameter of the flue and the steam than 6 inches in diameter this is im- 


pressure carried. Nozzles were flanged 
in, in the rear boiler head, and out in 
the front head, and the flues were se- 
curely riveted into these, as shown in 
Fig. 1, which is a photograph of a boiler 
equipped with 6-inch flues. Modern re- 
auirements, however, demanded a greater 
steaming capacity for a given size boiler, 
and the demand for higher pressures 
steadily increased, and as a result, it was 
found advisable to replace the large flues 
with a greater number of smaller ones, 
thereby increasing the heating surface, 
and also providing a tube which, due to 
its smaller diameter, was capable of with- 
standing the higher pressure without be- 
ing too heavy. The sizes which have now 
become generally recognized as standard 
for the usual sizes of stationary boilers, 
range from 2 to 4 inches, although quite 
a number of 6-inch flues are still used 
and are giving excellent service. In 


practical, and some other means of mak- 
ing a secure and steam-tight joint had 
to be devised. This is done by expanding 
the tube ends tightly into the tube holes 
in the head, or tube sheet, by means of 
a special tool known as an expander or 
roller. There are two types of this tool: 
the Prosser expander shown in Fig. 2 
and the Dudgeon or roller expander 
shown in Fig. 3. The Prosser, or sec- 
tional expander as it is sometimes called, 
consists of a number. of segments held 
together by a light spring band, 
forced out by a taper mandrel passing 
through the center. In using the tool 
the head is inserted in the tube end and 
the taper mandrel is driven in by a few 
sharp blows from a fairly heavy hammer. 
This forces the segments apart and ex- 
pands the tube end tightly into its hole. 
The shape of the segments is such that 
a slight shoulder is formed on each side 


and 
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oi the tube sheet, which lock the tube in 
place and prevent it from working back 
and forth through the tube sheet due to 
expansion or contraction. This tool is 
quite extensively used in locomotive prac- 
tice, but not to any extent in stationary 
work. In the writer’s opinion it has some 
very decided advantages over the roller 
expander, and it is being used much more 
extensively in locomotive work during 
the last few years than it has been here- 
tofore. In using it in the larger sizes, 
say from 3 inches up, the heavy blows 
necessary to set the tubes out properly 
with. it, are frequently objectionable, and 
in boilers having cast-iron headers would 
bar its use. 


The Dudgeon, or roller expander, is’ 


the one almost universally used in sta- 
tionary practice. It consists of three 
hardened-steel rollers held loosely in 
slots in the head, or “cage,” and a tapered 
steel mandrel passing through the center. 
In using it the cage with the rollers in 
it is inserted in the tube end and the 
mandrel is driven in quite lightly with a 
hammer, thus .forcing the rollers out 
tightly against the tube. The mandrel 
is given a turn or two by means of a 
short bar inserted in the holes in the 
large end of it, and is then driven in a 
trifle more, and another turn or two 
given it. As the mandrel is turned the 
rollers revolve around the inside of the 
tube and stretch or roll the metal out, 
thus expanding the tube tightly in its 
hole in the tube sheet. 


FirE Tuses SHoutp Be BEADED 
When a tube has simply been expanded 
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FIG. 5. FLARING TOOL 


into the tube hole in the boiler head or 
the header, it is quite evident that there 
is nothing to prevent the pressure of 
the steam forcing the header-or tube sheet 
off of it but the friction due to the tight 
fit. This pressure is considerable. For 
instance, on a 4-inch tube at 125 pounds 
Pressure it amounts to 1570 pounds, and 
as the factor of safety on any element 
of a boiler should not be less than 5, this 
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gives a pressure of 7850 pounds which 
this joint should be capable of sustaining 
in order to be considered safe. It must 
be conceded that this is entirely too much 
to trust to friction alone in so important 
a place, especially when the various 
strains to which the joint is subjected 
by expansion and contraction are taken 
into consideration, and the vibration’ to 


which every boiler is subject. In fire- 
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COMBINATION ROLLING AND FLARING 


TOOL 


FIG. 6. 


tube boilers the tube ends should al- 
ways be beaded over, as shown in Fig. 
4, in order to increase their holding 


power. 


FLARING WATER TUBES 

In many types of water-tube boilers, 
however, it is impossible to bead the 
tubes, as they are not sufficientiy acces- 
sible, being at the back of the headers 
or water legs, where the space is quite 
restricted. These should always be flared 
about % inch in diameter in order to 
make them more secure. This can be 
done in several ways, the flaring tool 
shown in Fig. 5 being quite efficient. It 
consists simply of a steel plug having 
the proper taper, which is driven in the 
end of the tube, thereby flaring it to 
the desired extent. Another good meth- 
od is to replace one of the rollers in the 
expander with one like Fig. 6. With 
this head the rolling and flaring are done 
in one operation, the two straight rollers 
expanding the tube, while the special rol- 
ler flares the end, at the same time pro 
ducing the ridge shown at the rear face 
of the tube sheet in Fig. 7, just as a 
Prosser expander would do. The object 
of the flange A on the roller is not, pri- 
marily, to produce this ridge back of the 
tube sheet, but it serves to hold the 
special roller in place by locking it be- 
hind the inside face of the tube sheet. 
If it were not for this, there would be 
nothing to hold the flaring face B of 
the roller up against the tube end with 
sufficient force to flare it. 


PROJECTING TuBES A CoMMON FAULT 

One very common fault in putting in 
tubes is that of allowing the ends to 
project through the tube sheet too far, 
and then expanding them with a tool, the 
rollers of which are so short that they do 
not extend out as far as the end of the 
tube. This condition will prevail with 
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practically all the standard rollers if the 
tube projects as much as an inch or more. 
As the tube holes are necessarily some- 
what larger than the tubes, the result is 
that when the tube is expanded the end 
is drawn in to some extent, as shown 
in Fig. 8, and there is very little to hold 
such tubes in place. Furthermore, it is 
impossible to flare or bead such tubes 
without splitting them. There are 
eral types of expanders having specially 
long rollers which are intended for use 
on such tubes, but the proper plan is to 
cut the tube to the proper length before 
putting it in, or to cut it off by means 
of a tool made for the purpose, after 
expanding it. 


sev- 


Tunes Hotpinc sy Friction UNSAFE 


This matter of flaring and beading the 
tube ends is of the greatest importance. 
In many types of water-tube boilers the 
various drums and headers are held to- 
gether solely by the tubes themselves, and 
in many cases there are short sections of 
tubes, or nipples as they are called, which 
in addition to the steam are 
called support a _ considerable 
portion of the dead weight of the boiler, 
and special care should be taken to prop- 
erly flare these. 


pressure 
upon to 


The writer experiences 
the greatest difficulty in convincing the 
average engineer and boilermaker of the 
danger of relying on friction alone to 
hold the various parts of a boiler to- 
gether, and it is incomprehensible why 
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FIG. 7. APPEARANCE OF TUBE AFTER USING 
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FIG. 8. RESULT OF EXPANDING TUBE PROJECT- 
ING TOO FAR THROUGH THE SHEET 


there should be so much indifference, if 
not downright opposition to the proper 
flaring and beading of the tubes. That 
there are thousands of boilers in service 
today in which the tubes are simply ex- 
panded, must be acknowledged, but that 
fact does not in any way reduce the 
danger. There are also thousands of 
boilers in service today, in which there 
are lap-joint seams, yet the danger of 
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these is fully appreciated. A number of 
accidents due to the neglect of the flaring 
or beading of tube ends may be cited. 
One in particular was the case of a large 
water-tube boiler which was erected in 
a large power station by the builder’s 
own erecter, who neglected to properly 
flare the nipples referred to above. When 
the final hydrostatic test was applied be- 
fore the setting was built around it, the 
pressure, together with the weight of the 
tubes and headers, pulled the latter en- 
tirely off of the nipples, and they fell to 
the ground. Had they withstood the test 
and the boiler been put in service, this 
would undoubtedly have occurred sooner 
or later while under steam pressure, and 
the results would probably have been 
serious. In another case this did actually 
happen to the mud drum of a boiler in 
which the short nipples had recently been 
renewed without having been properly 
flared. In still another case the upper 
drum of a boiler in which the parts are 
held together only by the tubes, was 
stripped from the tubes and projected 
through the air quite a distance, doing 
considerable damage. 

In renewing the tubes of any boiler, it 
is not so serious a matter to neglect the 
flaring or beading of a few if they are 
scattered about, as the surrounding tubes 
will relieve the ones in question of any 
undue strain. The trouble is, that es- 
pecially in water-tube boilers in large 
power stations, the tubes are constantly 
being renewed, and in a short time the 
entire lower rows are composed of new 
ones which have not been properly flared, 
and as a consequence the boiler is ma- 
terially weakened. 

When the constructior is such that the 
tube ends are readily accessible, such as 
the Cahall or Cook vertical type, or the 
Sterling for instance, the flaring can 
easily be done with the peen of a ball- 
'peen hammer, by striking the inside of 
the tube end lightly all around, being 
careful not to split it. The use of the 
flaring tool, or special roller previously 
described, is far preferable, however. 

Another reason for beading the tubes 
of a fire-tube boiler, is that the project- 
ing ends of the unbeaded tubes are 
exposed to the direct action of the fire in 
the rear, and being very thin, they are 
soon burnt until they have no strength 
or elasticity, or what is commonly called 
“life.” These tubes soon begin to leak, 
and the action of the soot and ashes, to- 
gether with the water from the leakage, 
causes the ends to waste away rapidly, 
and no amount of rolling will keep them 
tight, the result being that they soon 
have to be replaced by new ones. In 
one case with which the writer is 
familiar, the tubes had been leaking from 
this cause for some time, and at times 
the leakage was quite bad. The action 


of the draft drew the moisture inside the 
tubes, and the result was that they be- 
came wasted for some little distance from 
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the ends, probably 6 or 8 inches. These 
tubes were 4 inches in diameter, and the 
pressure carried was only 110 pounds; 
notwithstanding this, however, the tubes 
were so weakened that one of them col- 
lapsed, and the escaping steam and hot 
water scalded the fireman so badly that 
he died shortly after reaching the hos- 
pital. 


Causes FoR TUBE RENEWAL 

Some of the most common causes ne- 
cessitating the renewal of tubes in the 
horizontal tubular boiler are: persistent 
leakage at the ends, -which cannot be 
stopped by rolling; corrosion and pitting, 
caused by the use of either very pure or 
corrosive feed water; occasionally groov- 
ing and cracking in a girthwise direction 
close up to the head. 

In the water-tube boiler the most com- 
mon causes are: bagging or burning; 
splitting at the seams, or the bursting of 
the bags just referred to; pitting and 
corrosion; warping of the lower rows. 


LEAKAGE IN HorizoNTAL TUBULAR BoILERs 

In the horizontal tubular boiler leakage 
occurs most frequently at the rear end. 
It is sometimes caused by cooling’ the 
boiler down too rapidly, when the sud- 
den and unequal contraction may cause 
a slight leakage, but this is not serious 
and can be stopped by a light rolling. 
Of course, low water will also cause 
the tubes to leak, but if they are not 
burnt, this can also be stopped by re- 
rolling. The most serious and trouble- 
some leakage, however, is caused by an 
accumulation of scale or mud on the rear 
head between the tubes. This prevents 
the free circulation of the water around 
them, and as a consequence they become 
overheated and leak. As long as this 
condition prevails, no amount of reroll- 
ing will keep them tight for any length 
of time. More tubes are ruined in this 
way than from any other cause. The 
only radical cure is to remove the scale, 
which can be done notwithstanding the 
claims of many engineers to the con- 
trary. Instead of taking the necessary 
steps in this direction, however, the tubes 
are usually rerolled and the leakage 
stopped for a few days, only to reap- 
pear. The tubes are then rolled again and 
the leakage stopped for a few days more, 
and so on until after a few rollings the 
tube ends are so thin that it is found nec- 
essary to retube the boiler, or at least to 
replace the leaking tubes. , 

As soon as leakage of this nature oc- 
curs, a thorough inspection of the rear 
head should be made. In all probability 
the spaces between the tubes will be found 
to be choked for from an inch or so to 
as much as a foot or more from the 
head. The amount of scale which the 
boiler will stand without leaking, depends 
largely upon the extent to which it is 
forced. If its capacity is ample for the 
work to be done, so that only a moderate 
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fire is carried, this accumulation som 
times becomes so bad that the tubes ae 
embedded in a solid mass for a foot or 
more from the head before serious lea’:- 
age results. On the other hand, if tie 
boiler is forced to any extent, troubiec 
may be expected from an accumulation 
of an inch or less. 

It is fully realized that in many casis 
it is impossible to lay a boiler off long 
enough to thoroughly clean it, but in most 
cases much more could be done toward 
keeping these spaces clear than is usually 
attempted. The rear manhead should 
be removed at each cleaning, and a 
stream of water from a hose should he 
played down between the tubes. This 
will in most cases keep the spaces clear 
from any heavy deposit, and at every 
opportunity it should be thorouglily 
scraped with a long slender bar flattened 
and sharpened at the end for the purpose. 


CORROSION AND PITTING 


Corrosion is usually caused by feed 
water which contains some acid or other 
corrosive element. It is impossible to 
give any general remedy for this, ex- 
cept to try to ascertain the source of the 
contamination, and if possible remove it, 
or to obtain the feed from some other 
source. In some cases when the water 
is obtained from ponds, it becomes con- 
taminated from surrounding cinder banks, 
slack piles, ete. 

Pitting is sometimes produced by the 
same causes as corrosion, but’ more fre- 
quently by the use of very pure feed 
water, such as the returns from heating 
systems. Pitting differs from what is 
usually understood as corrosion, by at- 
tacking the metal in small spots instead 
of over a considerable area. Heating 
boilers are especially subject to it on 
account of the large percentage of return 
water handled. It seldom produces any 
serious results, as the spots are so small 
that even though one should penetrate 
the tubes or shell, only: a_ slight leak 
would result. It is frequently very an- 
noying to have this occur, however, as 
it necessitates shutting down for repairs. 
A quick temporary repair can be made if 
the hole is in such a position as to be 
readily accessible, by drilling it out and 
tapping it for a %4-inch pipe plug. Or, if 
the hole is on the underside of the tube, 
a flat iron band can be made in halves 
and clamped on the tube with a piece 
of packing under it. If the tube is in 
such a position that it cannot be reached 
for either of these repairs, it can be 
plugged until a convenient time for re- 
newing it. In the tubes which can be 
reached this pitting can be stopped to a 
great extent by scraping out the pits, and 
rubbing in a thick paste of red lead, or 
graphite and linseed oil. The metal must 
be thoroughly dry, however, or the paste 
will not stick. When the trouble is duc 
to returns, it may be greatly reduced by) 
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using iron tubes instead of steel when 
they are renewed. 


GROOVING AND CRACKING OF TUBES 


This may occur close up to the head, 
but is not a very common occurrence. It 
usually affects the lower tubes at the 
rear end, and is the result of pumping 
comparatively cold water into the boiler 
in such a way that it comes in con- 
tact with the hot tubes. The very com- 
mon practice of pumping cold, or slightly 
warmed, water into the blowoff might 
easily produce this result, by chilling the 
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FIG. 9. TUBE WHICH OPENED AT WELD 
tubes at their hottest part and causing 
them to contract, thus inducing a severe 
strain in them. In the old iron boilers, 
which were almost invariably fed in this 
way through the mud drums, it was a 
very common occurrence to find the girth 
cracked between the rivet holes 
at the bottom, where the shell plates had 
been chilled by the comparatively cold 
feed water spreading over them. The 
remedy is to heat the feed water to as 
high a temperature as possible, and then 
to discharge it into the body of water 
in the boiler in such a way that it will 
have to mingle with it before coming in 
contact with the heating surfaces. In 
this way the feed attains practically the 
same temperature as the water in the 
boiler before it strikes the hot plates, and 
the chilling effect is greatly reduced. 


seams 


BURNING IN WATER-TUBE 


BoILers 


BAGGING AND 


In water-tube boilers the tubes are sub- 
jected to much more trying conditions 
than in the fire-tube type, being exposed 
as they are to the direct action of the 
hottest part of the fire. This type of 
boiler is used very extensively in large 
power stations, where mechanical stokers 
are installed, and very hot fires are car- 
tied. In such stations the renewal of 
tubes on account of bags is almost a 
daily occurrence. Of course, a bag will 
be produced on a water tube by an ac- 
cumulation of scale or grease, just as it 
will on the shell of a fire-tube boiler. 
rom observation, however, it is the 
writer’s belief that in many instances the 
fires are so hot, that the water in the 
bottom rows of tubes is flashed into 
Steam so rapidly, that it cannot force 
its way through the somewhat long pass- 
age to the steam space quickly enough to 
avoid the formation of steam pockets at 
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the bottom of the tubes. Even though 
the circulation through the tubes may be 
excellent, the water next to the tubes is 
evaporated so rapidly that instead of a 
solid body of water in the lower tubes, 
there is probably a foam, consisting of 
water and globules of steam. This con- 
dition is favorable for the thin walls of 
the tubes exposed to the furnace, to in- 
stantly become overheated, resulting in a 
bag. As a rule these are not 
and cause no interruption in the regular 
run of the boiler. In fact, their existence 
is not usually known until the boiler is 
laid off for cleaning, and the tubes are 
inspected. When this occurs, the best 
and cheapest thing to do is to replace the 
tube with a new one. In many plants of 
moderate size, where operating conditions 
are not so small bags will 


serious 


strenuous, 
appear from time to time. In these cases 
the tube can usually be saved by simply 
driving up the bag exactly as would be 
done on the shell of a fire-tube boiler. 
The writer is familiar’ with cases where 
this has been three 
years ago, and the tube is still in service. 
In these smaller plants it is not at all 
uncommon to put the boiler back in ser- 
vice without either replacing the tube or 
This is poor engi- 


done as much as 


driving up the bag. 
neering as the pocket is very apt to col- 
lect scale and sediment, and a disastrous 
rupture may occur. 

The lower rows of tubes are frequently 
covered with tile, the primary object of 
which is to abate the smoke. In addition 
to this they also protect the tubes to a 
marked extent when very hot 
One disadvantage in their use 


fires are 
carried. 
is that they are apt to cause the tubes 
to leak slightly when the boiler is cooled 
down rather rapidly, as they hold the 
heat longer than the rest of the tubes, 
and the unequal contraction has a ten- 
dency to force the lower tubes through 
the tube sheets, causing a slight leakage. 


SPLITTING AT SEAMS 


In spite of the utmost care in the man- 
ufacture and inspection of tubes at the 
factory, a seam _ will 
while in service, as the result of a de- 
As a precaution against 


occasionally open 
fective weld. 
this, and also to reduce the trouble due 
to bags, extra-heavy tubes are frequently 
used for the lower rows when the pres- 
sure exceeds 125 pounds. This may be 
of some benefit, although it is to be 
doubted, but the only way to avoid 
trouble due to defective welds, with any 
degree of certainty, is to employ only 
seamless tubes. These are drawn from 
solid billets and consequently have no 
welds; furthermore, the process of draw- 
ing them produces tougher and denser 
metal than the welded tubes are made of. 
Fig. 9 is a photograph of a tube which 
opened at the weld after having been in 
service for some two years. After the 
accident the defective weld was plainly 
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evident. In fact, it was so bad that the 
metal did not seem to have been welded 
at all at this place. Just why it held for 
about two years, and then suddefily 
failed while in regular service, is one of 
the many mysteries of steam-boiler be- 
havior, but it serves to illustrate the folly 
of relying upon welds when there is no 
necessity of doing so. 

WarPING OF LoweR TuBES 
This which 
there is no remedy, but the number of 
tubes which have to be replaced on this 


seems to be an evil for 


account is comparatively small, so that it 
is not a very serious matter. The worst 
feature is that when a tube warps badly, 
it sometimes pulls the end partly out of 
the tube sheet, thus necessitating its re- 
newal. 

EXTERNAL CorROSION OF WATER TUBES 

Of course water-tube boilers are sub- 
ject to the same corrosive action as fire- 
tube boilers, but in addition, there is a 
greater tendency toward external corro- 
sion, which is responsible for many 
failures. The tine fly ashes collect around 
the tube ends, and in some types lie 
on the tiles and partly cover some of the 
tubes. In many cases these are not cleaned 
off thoroughly, as they should be before the 
The result is that 
washing, 


boiler is washed out. 
works in 
stay- 
ashes, 


the water used in 


between the headers and hollow 


bolts and is absorbed by these 
which when wet have a highly corrosive 
It is not at all un- 


common to keep a boiler off for cleaning 


action on the tubes. 


purposes for two or three weeks, and 
during this time, if the ashes are wet, 
corrosion is going on constantly. It can 
readily be seen that under these circum- 
stances it will not take very 
seriously affect the thin walls of the 
tubes. The remedy is to thoroughly clean 
off all ashes and soot and to avoid allow- 


long to 
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FIG. 10. RIPPER OR PLOUGH CHISEL 


ing the water used in washing to run 
down on the tubes. 


REPLACING TUBES 

When it does become necessary to re- 
place a tube, the first step is to remove 
the old one. This is usually the most 
difficult part, especially in a_ horizontal 
tubular boiler, as the tube is covered with 
scale, which adds to the difficulty of re- 
moving it through its own tube hole. 
When the defective tube is located in 
such a position that it can be removed 
through the manhole, it is a simple mat- 
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ter to cut it off at each end just inside 
the tube sheet with a sharp cold chisel 
and remove it through the manhole, after- 
ward cutting out the ends remaining in 
the tube sheets. Unfortunately, however, 
in the great majority of cases it is neces- 
sary to remove the tubes through the 
holes in the sheet. 

To do this, first cut off the beading 
with a sharp cold chisel, then with the 
“ripper,” or plough chisel, illustrated in 
Fig. 10, cut out a strip 4 or 5 inches long 
and the width of the tool, which is about 
5/16 inch. As will be noted in the photo- 
graph, this tool is simply a flat chisel 
about 1%4 inches wide and 5/16 inch 
thick. It is made convex, or crescent 
shaped, on the end and is ground per- 
fectly square, or blunt similar to a calk- 
ing tool. If no ripper is at hand and 
only a few tubes are to be cut out, a dia- 
mond-point chisel does very well for cut- 
ting out this strip, but great care must 
be used to avoid cutting the tube sheet. 
After this strip has been removed, fold in 
the edges of the tube, so as to loosen it 
in the tube sheet. Fig. 11 is a photo- 
graph of a tube which has been removed 
in this way. Of course this must be 
done at each end. Then push or drive 
the tube out through the front tube sheet 
as far as possible, which will usually be 
very little. Now the hard work begins, 
as the scale adhering to the tube makes 
it difficult to» withdraw it. Take a hitch 
around the projecting end, and with a 
block and tackle, or better still a chain 
block fastened to a wall or some solid 
post directly in front of the boiler, pull 
on the tube, at the same time hammer- 
ing on it and working it around with a 
pipe wrench or chain tongs. This will 
cut and hammer the scale off sufficiently 
to allow the tube to be drawn out through 
the hole in the sheet. While this is be- 
ing done a helper should hold up the 
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FIG. II. METHOD OF CUTTING AND FOLDING 


IN TUBE END FOR REMOVAL 


rear end by means of a rod _ passed 
through the back tube sheet, or by a 
rope sling from the inside of the boiler. 
Sometimes the scale is so thick and hard 
that it is simply impossible to remove 
the tube in this way. In this case it 
becomes necessary to cut out several good 
tubes, removing them through the man- 
hole, in order that the defective one may 
be removed in the same way. 
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In ordering the new tubes, the length 
should be accurately measured on a strip 
of wood or a piece of pipe passed through 
the old ones, allowing from % to 3/16 
inch on each end for beading over. If 
more than one boiler is to be retubed, 
measure each one as it will probably be 
found that there is a difference although 
they are all supposed to be the same. 

The ends of the new tubes are supposed 
to have been annealed before delivery, 
but it is doubtful if this has been done, 
so it is a good plan to heat them to a 
dull red and bury them in lime, allowing 
them to cool very slowly. This will 
make them much easier to expand and 
bead, and will reduce the liability of their 
cracking during these operations. 

Having prepared the new tubes, and 
removed the old ones, remove all burs 
and sharp edges from the tube holes with 
a half-round file and insert the tube. As 
the holes are necessarily slightly larger 
than the tubes this is an easy matter, but 
care must be taken not to allow either 
end of the tube to drop, as this would 
dent or crush it where it passes through 
the tube sheet. Now carefully equalize 
the projection at each end and secure the 
tube in this position. This can be done 

















FIG, I2. BEADING TOOL 


either by driving in little wedges made 
by flattening nails or by turning over a 
couple of little lips on each end of the 
tube with the peen of a hammer. If the 
hole is more than 1/16 inch larger than 
the tube, cut strips of copper or soft 
sheet iron about 3% inch wide and just 
long enough to pass around the tube 
neatly, and use these to shim up the 
space. 

All is now ready to expand and bead 
over the ends of the tube, and while this 
is a simple matter it must be done with 
care, as a great deal of damage can be 
done by an inexperienced man with a 
tube roller. First expand the tube just 
enough to hold it in position, no attempt 
being made to make it steam tight. Then 
with the peen of a hammer bell out the 
ends, striking light blows and _ turning 
the metal back all around the circumfer- 
ence carefully so as not to crack it. This 
bead is then finished and set up tight 
against the tube sheet with the beading 
tool shown in Fig. 12. The tubes are 
next given a final rolling to make them 
steam tight. 

A common mistake is to roll the tubes 
too hard. This thins the ends and also 


hardens them, so that they are apt to 
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crack in subsequent rolling or beadi 
that may be necessary. Recently 

writer found it necessary to condemn 
tubes in a water-tube boiler, simply | 
cause they had been rolled too ha 
They had been in about a year, and h 
been rolled so hard that a decid 
shoulder had been formed where the r 
ers worked. They had never leaked 
given any trouble, but at the time of 

















FIG. 13. LONG WEDGE USED TO FOLD TUBES 


inspection they were found to be cracked 
on the inside in a girthwise direction just 
at the outer edge of the tube sheet. Ina 
number of cases, these cracks had just 


penetrated, but no serious leakage had 
resulted as yet. The probability is, that 
the metal had been so hardened by the 


excessive rolling, that the slight move- 
ment produced by the expansion and con- 
traction caused the cracks to develop. 

In removing the tubes of a water-tube 
boiler, the process is practically the same, 
but the tubes are more easily taken out. 
As the ends are not so easily reached, 
however, a ripper is almost a_ necessity 
for splitting the tubes. The ends can 
then be folded in by means of the long 
slender wedge shown in Fig. 13. A good 
plan is to cut two deep notches in the 
end of the tube about an inch apart, and 
then with a bar force the part of the 
projecting end of the tube between these 
notches, away from the tube sheet or 
header, using the edge of the handhole 
as a fulcrum for the bar. This produces 
2 slight space between the tube and the 
tube sheet, into which the wedge may be 
started, and when :. is driven home there 
is plenty of space left, so there is no 
danger of scoring the tube sheet with the 
ripper. 

If the tube is in the lower 
row, as is usually the case, its removal 
may be facilitated by cutting the tube into 
two or three sections with a three-wheel 
pipe cutter, and removing the ends from 
the tube sheets from inside the furnace. 
From this point the operation is the same 
as that described for the horizontal tubu- 
lar boiler, except that instead of beading 
over the ends, they are flared by one 
of the methods described in previous para- 
graphs. 


defective 





A 22-inch double-leather belt was in 
stalled at the Union Mills, Brooklyn, in 
1876, to operate a main drive where it 
was called upon to transmit roo horse- 
power. This belt is still operating in as 
good condition apparently as when it was 
installed. 
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Burning Natural Gas as a Boiler Fuel 


Results Obtained in Actual Practice with Two Types of Burner Show the 
Value of Natural Gas as a Fuel as Compared to Good Bituminous Coal 





BY DAVID MOFFAT MYERS 


The following tests and observations In tests Nos. 1 and 2 a burner consisting highest results. To insure best results 
were obtained in plants in West Vir- of four 14-inch pipes, small holes in a draft gage should be permanently at 
ginia and Kentucky and include tests 3%-inch caps on ends, inside of 6-inch tached and the damper set accordingly. 
on two kinds of burners and experi- pipe, were used. In test No. 3 four Also when one or more gas jets are shut 
ments with draft regulation. Determi- Gwynn burners, 5 inches inside diameter, off, the air pipes 
nations of the amount of gas per boiler were used, and in tests Nos. 4 and 5 or closed. 
horsepower-hour and its cost, together four Gwynn burners were also used. In The low efficiency in test No. 2, Table 
with flue-gas analyses and other condi- Table 2 the samples of flue gas were 1, 61.4 per cent., may be chiefly attributed 
tions, were made. taken during tests Nos. 1 and 2, re- to considerable dust on the boiler tubes 


should be stopped up 








TABLE 1. DATA AND RESULTS FROM EVAPORATIVE TESTS WITH NATU RAL GAS. 


Tests Nos. 1, 2 and 8 to determine B.II.P. developed and efficiency of boiler and burner. Tests Nos. 4 and 
ducing air supply and running with white flame. 





» to determine effects of re 








Test No. 
Items. 
3t | 
Water heating surface, sq.ft........... Pas 1. 1,482 1,482 
Boiler Hor. Tubular WwW seve Tube wg STubular |Hor. Tubular) Hor. Tubular 








ToTaL QUANTITIES. 

Date of trial 

ee ee ee rene ne ere 7 7 ; ‘ 
Total weight of water fed to boiler, lb : ‘ 36,038 33,194 15,694 | 14,818 
Factor of evaporation be 1.0925 1.0904 1.1506 .1539 | 1.1537 
Equivalent evaporation from and at 212 deg. F., | 45,922 39,296 38,193 18,109 17,096 

Gas consumption, cu.ft 49,600 51,200 43,752 20,340 18,952 

Gas pressure, inc hes of mercury. . ; | é 1.66 2.3 2 
Gas consumption at atmospheric pressure, “u. 52,328 54,032 


June 2 27, 1907, July 6, 1907 Mar. 19, 1909|Mar. 22, 1909 Mar. 19, 1909 


17,033 21,845 20,373" 
Hourty QUANTITIES. 

Gas consumed per hour (at pressure given above), cu.ft 

Gas consumed per hour at atmospheric pressure, cu.ft... 2.2... eee eee ee eee 

Equivalent evaporation per hour from and at 212 deg. F., 


6,2 
6,7 
4 


50 78 6,317 

19 28: 6,791 

56 36 5,699 
AVERAGE TEMPERATURES, PRESSURES, 

Steam pressure by gage, Ib. Sie Sn : d 53 14 

Temperature feed water entering boiler, ‘deg. F f 58 9: ( 

Temperature escaping gases from boiler, deg. Pr. 

Force of draft between damper and boiler, in. of water 

Temperature of air entering burners, deg. 

Temperature of outside air, deg. F 


Boiler horsepower developed 
Rated horsepower at 12 sq.ft. per horse “pow er 
Percentage rated horsepower developed . 


Economic RESULTS. 

Water evaporated under actual conditions per cu.ft. of gas as fired, lb : 
Water evaporated from and at 212 deg. F. per cu.ft. of gas as fired, Ib 0.9258 
Water evaporated from and at 212 deg. F. per cu.ft. gas at atmos. press., lavage 0.8776 
EFFICIENCY. 

Calorific value of gas = cu.ft. (atmospheric pressure), B.t.u 1,145 
Thermal efficiency of boiler and burner, per cent 74 
Cost oF EVAPORATION. 


Cost of gas per 1000 cu.ft. delivered in fireroom at above pressure $0.10 
Cost of gas for evaporating 1000 lb. of water from and at 212 deg. F $0 .0926 
Gas required per boiler H.P.-hour, cu.ft 


FLuE Gas ANALYSIS. 
Average CO,.... 





Average CO 











*This rating based on 10 square feet of heating surface per horsepower. 
*This test includes ip hour during which two of the four burners were shut off. 
Notre—"Gas as Fired’ was measured at mercury pressure ania for each test. 








The data from the tests are given in spectively, of Table 1. All of the tests which were not properly cleaned; and to 
Table 1, tests Nos. 1 and 3 being made on_ were started by the alternate method. the fact of insufficient combustion space, 
horizontal tubular boilers and test No. 2 In Table 2, samples Nos. 4, 5 and 6 of the gas flames being directly thrown 
on an Atlas water-tube boiler to deter- test No. 1 were taken during the boiler against the cold boiler tubes, thus chilling 

line the boiler horsepower developed and _ test, but the best combustion was obtained much of the unburned gas to a point be- 
the thermal efficiency of boiler and burner. when samples Nos. 1 and 2 were taken, low its ignition temperature. 
Tests Nos. 4 and 5 were made to deter- with the damper set for the smallest In Table 2 under test No. 2 samples 
mine the effects of reducing the supply draft, i.e., 0.15 inch. The other tests show Nos, 


I, 2, 3 and 4 were taken during 
of air and running with a white flame. too much air (oxygen) in the gas for _ theefficiencytest and show a lower grade of 
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combustion than with the tubular boiler in 
test No. 1, and too much air in the gases. 
The damper was found set for 0.375 inch 
draft in the uptake as compared with 0.2 
inch in the uptake of the tubular boiler. 
Therefore, after the efficiency test, the 
damper was set to reduce the draft from 
% to % inch and the combustion tested. 
Samples Nos. 5 and 6 show considerable 
unburned gas, CO, or incomplete com- 
bustion, although the air supply (O) was 
sufficient to burn the gas. The reason 
for this is, that before the gas has had 
time to burn it has been forced into 
close contact with the comparatively cold 
boiler tubes, which lowered its tempera- 
ture below the ignition point, and it there- 
fore passed unburned as a dead loss out 
oi the stack. Therefore, with the present 
arrangement of burner it is necessary to 
flood the gas with a great excess of air 
in order to burn it. * 


Comparative Costs oF Various FUELS 


Comparative costs of making steam 


with run-of-mine coal at $1.50, slack coal 








TABLE 2. FLUE GAS ANALYSIS. 























Test No. 1. 
Draft in 
Flue Uptake 
Temp. In. of 
Sample.| Co, O. | CO. \Deg. FI Water. 
i | 96 |3s]o 590 | 0.15 
2 o:6 | 2.2102 610 0.15 
3 6.6 | 9.210 650 | 0.50 
4 $8.2 | 5.410 600 | 0.20 
5 8.0 |62]0.4 600 0.20 
6 8.0 |7.010.2 |; 600 0.20 
Test No. 2 
1 6.0 | 8.0! 0 510° | 
2 6.6 | 9.0 O.4 190 
3 6.0 ce 
6.2 Sere 520 
5 7.4 7.6 | 0.8 a 
6 78 7.4 | 0.4 ee 
| 
at $1 per ton, and natural gas at Io cents 
per 1000 cubic foot are as follows: 


Gas-fired horizontal tubular boiler of 
test No. 1 evaporates 1000 pounds 


of water from and at 212 degrees 

ee Be Se re eer aa $0.0926 
Gas-fired Atlas water-tube boiler of 

I NO: ais ake Sie koataia eS ae 600 en oc 0.18 
Run-of-mine coal ($1.50 per 2000 

Ib.), 12,000 B.t.u. burned under 

ordinary conditions, 60 per cent. 

IE crs loeicinae kn 4 eae k Sica 8 e.3 0.107 
Slack coal ($1.00 per 2000 Ib.) 12,000 

B.t.u. burned under ordinary good 

conditions, 60 per cent. efficiency 0.0715 

From the above it is seen that slack 
coal under these conditions 1s a much 


cheaper fuel than either mine-run coal or 
natural gas, labor not considered, i.e., if 
properly burned slack coal would replace 
the gas under the boiler with a saving of 
about 30 per cent. in fuel cost. 
SUMMARY 

Natural gas burned under crude meth- 
ods with no re- 
sults in: 

1—High thermal efficiency as compared 
to the burning of coal and a very high 
rating of the boiler. With only fair con- 
ditions a thermal efficiency of 70 per cent. 
can be maintained together with a boiler 
of 100 cent. above normal 


great care or science 


output per 


horsepower rating (12 square feet per 
horsepower), so that a boiler horsepower 
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may be had for 6 square feet of heating 
surface with tubular boilers. 

2—The cost of labor for gas firing is 
reduced to a minimum, one man _ being 
capable of looking after ten boiler units. 

3—The fuel cost per boiler horsepower 
per hour with natural gas depends, of 
course, upon the local price per thousand 
cubic feet and upon the design of installa- 
tion and degree of combustion. 


Cost or NaturAL GAs PER Borer Horse- 
POWER PER Flour 

Taking typical conditions as actually 
found in the natural-gas region, with gas 
at ten cents per thousand cubic feet and 
burning it under practical conditions, the 
fuel cost of evaporating 1000 pounds of 
water into steam from and at 212 degrees 
the writer has found to be $0.0926 in 
Kentucky, with boiler working 100 per 
cent. over rated capacity at I2 square 
feet per horsepower; and $0.1000 in West 
Virginia, with boiler working 41.5 per 
cent. over rated capacity at 12 square feet 
per horsepower. 

Calling cents per 1000 pounds 
evaporation a safe average and allowing 
iG per cent. for variable loads including 
hour, etc., very high 
allowance, the commercial figure that can 
be counted on would be eleven cents. The 


ten 


noon which is a 





cost of gas per boiler horsepower per 
hour is therefore, 
34-5 ‘ 
X 11 = 0.38 cent = $0.0038. 
1000 


STANpBY Losses 

The standby losses in gas burning may 
be either greater or less than with coal 
burning. on the 
supply 
a very 
turned 
low, owing to the large volume of. sur- 
plus air supply. If, on the other hand, 
this: is properly regulated, the gas-fired 
suffer a 
efficiency at small fractional loads (such 
as at night in many plants) than the coal- 
fired boiler would suffer under parallel 
conditions. In the matter of starting up 
or cutting out a boiler, the gas boiler has 
the advantage in a quicker building up 
and the 
tically instantaneous stopping of combus- 


If there is no provision 
gas: burner for throttling the air 
in proportion to the flow of gas, 
great loss results when the gas is 


boiler would much less loss of 


of combustion conditions prac- 


tion when desired. 


GENERAL CONDITIONS FOR COMBUSTION 


It is important that the gas should have 
considerable space in which to mix with 
the air and burn in some form of brick 
combustion chamber before being forced 
into intimate contact with the cooling sur- 
faces of the boiler tubes. This combus- 
tion space or chamber may be simply the 
long run the flames would naturally get 
from one end to the other 
shell of a horizontal boiler, 
care being taken to give 3 to 4 feet depth 
of combustion chamber. It is also an ex- 
cellent idea—and one that is practised— 


in flowing 
under the 
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to allow the mixture of gas and air to 
impinge on a bridgewall or baffle, whic! 
tends to a more thorough mixture and 
higher temperature. _In doing this, car 
must be taken to prevent the concentra 
tion of the resultant heat on any one spot 
or small area of the boiler shell. 

With a if a dutch 
oven furnace is not convenient, the spa 
below the former level m 
be added to that above, instead of fillin: 
up to this point, thus making the con 
bustion space for the gas equivalent to the 
fire box plus the ashpit of the coal set 
ting. The gas flames may then be di 
rected downward by means of the burn 
tubes or introduced at the bottom of the 
chamber to obtain the full effect of the 
combustion 


water-tube boiler, 


coal-grate 


space. 


CHEMICAL COMBUSTION 
Flue-gas analyses will run as shown in 
the tests given herewith. It will be noted 
that the volumetric sum of CO. + O 
CO will not equal 21, or nearly 21, as in 


the combustion of many coals. This is 
due to the very high percentage of hydro- 
gen in natural gas. Thus much of the 


oxygen is absorbed in burning H to H.0 
which condenses and therefore does not 


show up in the Orsat apparatus as a 
product of combustion. This accounts for 
the difference between 21 per cent. and 


the sum of CO. + O + CO. 


REpUCTION OF ArR SUPPLY 

The writer made experiments in cut- 
ting down the air supply in the case of 
a horizontal tubular boiler with the re- 
sult that the COs was gradually increased 
from 7.5 to 9 per cent., at which point 
smoke This boiler 
equipped with four Gwynn burners each 
of 5 inches inside diameter. 


was produced. was 


Special tests, see tests 4 and 5, were 
made to determine the effect of produc- 
ing a white flame by reducing the air 
supply with a consequent increase of CO, 
as compared to the effect of a mixed 
blue and white flame with more air and 
lower CO:. 


Wuite AND BiueE Frames CoMPARED 

The white flame gave over 6 per cent. 
more boiler horsepower, but the efficiency 
was lowered from 72.1 to 71.3 per cent. 
This slight drop in efficiency without any 
determinable CO loss may be explained 
by the probable loss of unchanged natural 
gas of the CH, variety which would not 
be detected by the Orsat apparatus. This 
would likely be caused with a small ex- 
air when insufficient 
bustion space or baffling is provided to 
allow complete mingling of the natural 


cess com- 


supply 


“gas with the oxygen during their pass- 


age under the boiler sheil. In other words, 
under these conditions the air 
tend to travel in streaks or strata, so 
that some of the gas does not come into 
intimate contact with the air or oxygen 


and gas 


which latter, however, is present in suffi- 
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cient quantity. for complete combustion. 
In a better design of furnace provided 
with an ample brick combustion chamber 
and baffle arrangements for changing the 
direction of, and mixing the air and gases, 
the efficiency as well as the capacity of 
the plant should be increased, when a 
white flame replaces a blue, or blue and 
white, flame, or when the air supply is 
reduced within reasonable limits. This 
idea is confirmed by the manager of a 
plant equipped with good furnaces, who 
stated that the use of the white flame 
produced in the long run a small but real 
reduction in his gas bill as compared with 
the blue flame. 


Gas vs. CoAL BURNING 

Averaging the results of a number of 
tests and allowing for commercial condi- 
tions, it may be stated that with fair con- 
ditions of design and operation a boiler 
horsepower-hour can be obtained from 
jo cubic feet of natural gas rated at 1123 
to 1145* B.t.u. per cubic foot. In the 
tests the lowest value was 37.3 cubic feet 
under fair conditions, and the highest was 
45 cubic feet per boiler horsepower-hour 
under poor conditions. The lower figure 
was with gas measured at 1.6 inches of 
mercury pressure at the meter, and the 
higher figure at 1.66 inches of mercury 
pressure; in other words, the measure- 
ments were taken under actual com- 
mercial conditions. 

Taking 13,500 B.t.u. coal fired under 
correspondingly fair working conditions, 
at a long-run efficiency of say 62 per cent., 
it would mean 

13,500 X 0.62 __ 

965.7 
pounds of water per pound of coal from 
and at 212 degrees Fahrenheit, or 

34°5 — 4.07 

8.48 
pounds of coal per boiler horsepower per 
hour. ' Hence, under fair commercial con- 
ditions with the normal efficiencies of the 
two fuels applied to their respective cases, 
40 cubic feet of natural gas or 4.07 
pounds of coal produces one boiler horse- 
power-hour. Therefore one pound of coal 
equals 


8.48 


= 9.83 

4.07 
cubic feet of gas, or one ton (2000 
pounds) of coal equals 109,660 cubic feet 
of gas in fuel value under usual working 
conditions, labor not included. The labor 
item and its effect on any specific problem 
must be separately calculated. 

Without consideration of the usual effi- 
ciencies of the respective fuels, a cubic 
foot of natural gas compares to coal as 
1100 to 13,500, or one pound of 13,500 
B.t.u. coal equals 12.27 cubic feet of gas, 
or one ton (2000 pounds) of coal equals 
24.540 cubic feet of gas. 


“These are the “high values” of the gas, 
ho allowance being made for hydrogen toss. 
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Primer of Electricity 





THE ELECTROMAGNET 


In the last primer lesson it was ex- 
plained that the amount of magnetic flux 
produced by a coil of wire with current 
passing through it was directly propor- 
tional to the ampere turns of the coil 
and the area of the path through which 
the magnetic flux passed, and inversely 
proportional to the length of the magnetic 
path; these relations holding good so 
long as the flux does not pass through 
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‘ pelea, 


























Power, N.Y. 
FIG. I7. MAGNET WITH COMPLETE IRON 
CIRCUIT 

any magnetic material. (Tron and steel 
are the only magnetic materials that it is 
practical to use commercially.) When the 
flux passes through iron or steel, the re- 
lations are somewhat changed owing to 
the facts that iron and steel are much 
better magnetic conductors than air or 
any other material, and have the peculiar 
property of changing their magnetic con- 
ductivity with changes in the magnetic 
density of the flux. When the flux density 
is very low, the flux will vary directly 
in proportion to the ampere-turns of the 
coil which produces the flux (this coil is 
known as the “exciting” coil or winding). 
For example, if a magnet were made 


























FIG. 18. HORSESHOE MAGNET WITH SMALL 
AIRGAP 
as indicated in Fie. 17, so that the mag- 
netic flux produced by the exciting coil 
had a complete circuit through iron, and 
if the core were very soft wrought iron’ 
or soft annealed steel, the flux in it 
would vary in direct proportion to the 
ampere-turns of the coil until the density 
reached something like 50,000 lines of 
force per square inch of core cross-sec- 
tion; then an increase of, say, IO per 
cent. in the ampere-turns of the coil 
would increase the magnetic density in 
the core only about 8 per cent. As the 
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density is pushed higher and higher by 
increasing the ampere-turns of the ex- 
citing coil, the increase of flux produced 
by each increase of ampere-turns be- 
comes smaller and smaller; thus, when 
the density reaches 100,000 lines per 
square inch of core cross-section, an in- 
crease of 33 per cent. in the ampere-turns 
of the exciting coil will cause an increase 
of only about 2 per cent. in the magnetic 
density (and, ‘consequently, in the total 
flux passing through the core). 

The magnetic conductivity of any ma- 
terial is called “permeability,” and the 
permeability of a substance is equal to 
I + its reluctivity; the reluctivity is equal 
to the reluctance per unit of length and 
cross-section. For example, if one is 
measuring in inches, the reluctivity of a 
substance would* be equal to its re- 
luctance XX its cross-section in square 
inches + its length in inches. 

The mathematical values of the re- 
luctivity and permeability of materials are 
not of practical importance; that is, it is 
not necessary to bother with figuring re- 
luctivities or permeabilities in ordinary 
everyday working with electrical ma- 
chinery. 


All one needs to understand is 
the physical significance of these things. 
The physical effect of varying perme- 
ability in an iron core is to diminish the 
effectiveness of an increase in the excit- 
ing force as the magnetic density in the 
path becomes high, as just explained. 

In practice, it ,is much simpler and 
quicker to consider merely the fact that 
in order to produce a certain magnetic 
density in a certain material, a certain 
number of ampere-turns must be pro- 
vided in the exciting coil for each inch 
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FIG, 19. A ROUGH ILLUSTRATION OF MAG- 
NETIC LEAKAGE 


of length along the magnetic path, and 
do this for each kind of material that 
is included in the entire magnetic cir- 
cuit. To illustrate, Fig. 18 represents a 
magnet of the horseshoe type in which 
the cores are of wrought iron (the por- 
tion surrounded by the winding is a core; 
that part connecting the cores is the 
yoke), the yoke is of cast iron and there 
is a gap between the poles. In order 
to produce a given density in the cores, 
a certain number of ampere-turns per 
inch length of core will be required, and 
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the same is true of the yoke and of the 
airgap. Suppose, for example, that the 
cross-section of each core was % square 
inch, the cross-section of the yoke was I 
square inch and the cross-section of the 
gap was ™% square inch; further suppose 
that each core, including its polar ex- 
tension, was 3 inches long, that the dis- 
tance from core to core in the yoke was 
2 inches and that the length of the air- 
gap was % inch. If all of the flux in 
the cores passed through the yoke and 
the airgap, and if the density in the 
cores was 60,000 lines per square inch, 
that in the airgap would be the same 
and the density in the yoke would be 
30,000 lines per square inch. 

To produce a density of 60,000 in soft 
wrought iron requires 6 ampere-turns per 
inch of iron length; t&® produce the same 
density in air requires 18,798 ampere- 
turns per inch length of path, and to pro- 
duce a density of 30,000 lines per square 


inch in iron 
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assumption that all of the lines of force 
produced by the exciting coils pass 
through the yoke and the airgap. With 
an actual magnet this would not be true, 
because magnetism cannot be confined 
to any particular path outside of the coil 
which produces it. It will pass through 
air, as already explained, and through all 
other thus far discovered. 
And, like an electric current, it passes 
through whatever paths are open to it in 
inverse proportion to the resistance (re- 
luctance) of each path. Therefore, with 
a magnet of the sort shown in Fig. 18 a 
part of the magnetic flux produced by 
the exciting would through 
the surrounding air back to the yoke, as 
indicated roughly by the dotted lines in 
Fig. 19, and the density in the yoke, 
therefore, would be considerably less than 
30,000 if the density in the cores was 
60,000; and the the airgap 
would not be quite 60,000, because some 


substances 


coils pass 


density in 





























cast requires 23 ampere- of the lines pass back to the yoke with- 
turns per inch length of path. Applying out crossing the gap. 
| Path |Excitation i ; 
Length. Density. | per Inch. Excitation Required. 
OS SR ee ee iy | 6 60,000 6 36 amp.-turns 
TRS Steal eo tei 2 30,000 23 46 amp.-turns 
MINI caau wies5 abes.erasearpeies heh. Secacenerca | 4 60,000 18,798 4700 amp.-turns 
| Total.. 4782 amp.-turns 
these figures to the case assumed, the This straying of the magnetic flux 


results come out as follews: 

Now, if each coil contained 1594 turns, 
the two would contain 3188 turns and in 
order to get a total of 4782 ampere-turns, 





through paths where it is not wanted is 
called “leakage,” and its exact value is 


extremely difficult to calculate or even to 
estimate. 


Only by making tests of actual 
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the current through the coils would have 
to be 


amperes. 
MaGNetic LEAKAGE 
The foregoing example is based on the 


apparatus can the leakage be ascertained ; 
therefore, when one wishes to build any 
electrical apparatus containing a magnet, 
the magnetic leakage must be estimated 
from results obtained with similar mag- 
nets or else ascertained after the thing is 
built, by actual measurements. 
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Why Use a Rheostat in the Alter- 
nator Field Circuit? 


By J; B. Lara 


Some months ago the statement \.s 
made in an article by William Wester- 
field to the effect that cutting out *c- 


sistance in the rheostat in the field cir- 
cuit of an alternating-current dynamo 
lightens the load on the exciter. This 


was criticized in the October 26 number 
by T. M. Utley, but I think probably \ir. 
Westerfield meant that the load may thus 
be lightened if, when the resistance of the 
alternator-field rheostat is reduced, the 
exciter voltage is also reduced (by cut- 
ting in resistance in the  shunt-tield ' 
rheostat of the exciter), so as to keep 
the alternator-field current unchanged, 
and if this is what he meant, his state- 
ment is entirely correct and contains a 
suggestion of considerable value to op- 
erators of alternating-current generators. 

It being true that the exciter load may 
be reduced in the manner stated, the ques- 
tion might arise as to why it is neces- 
sary to use any rheostat at all in the 
field circuit of an alternator. A partial 
answer to such a question may be had 
by reference to the curve shown in Fig, 
1. This curve was obtained in the fol- 
lowing manner. A_ shunt-wound direct- 
current dynamo, built to carry 24 am- 
peres at 125 volts when operated at full 
load, was run without load and the field 


6 12 15 18 


9 
Load Amperes Bower, N.Y. 


2. VOLTAGE REGULATION CURVE 


current was increased by nine successive 
equal steps from zero to the value needed 
to develop a pressure of 140 volts across 
the brushes. At each step the terminal 
volts and the field amperes were recorded. 
The field amperes were then laid off on 
the horizontal scale of Fig. 1, and the 
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volts along the vertical scale. Then by 
drawing a smooth curve through the 
meeting points of vertical lines drawn 
from the measured values of field cur- 
rent to meet horizontal lines drawn from 


‘corresponding values of the voltage, the 


curve de was obtained. Suppose a com- 
pound-wound dynamo of the same volt- 
age and current rating had been used in 
place of the shunt generator experimented 
on, and suppose further that during the 
experiment a rheostat connected in the 
load circuit of this compound machine 
had been continually adjusted so as to 
keep 24 amperes flowing in this circuit. 
A curve would have been obtained, by 
plotting terminal volts against shunt-field 
current as in Fig. 1, differing from the 
one shown only in that the voltage for 
any particular value of shunt-field am- 
peres would have been higher and the 
curve would have begun to approach a 
horizontal direction earlier. The case of 
the compound generator is mentioned 
because this type of dynamo is employed 
extensively to excite alternators. 

Now, referring to Fig. 1, consider what 
would happen if it were attempted to op- 
erate this 24-ampere generator, running 
as an exciter, at a voltage much lower 
than that for which it was designed, say 
at 50 volts. The curve shows that any 
slight drop in the shunt-field current, 
such as might be caused-by a variation 
in the contact between the 
brushes and the commutator, would be 
accompanied by a much greater drop in 
volts than if the same variation of field 
current occurred with the exciter running 
at 125 volts. On the other hand, if the 
shunt-field current should be given a sud- 
den slight increase, as it might during a 
momentary rise in the exciter speed, for 
example, the resulting rise in terminal 
volts would be relatively very rapid. Ob- 
viously, then, unless some automatic ap- 
pliance like the Tirrell regulator were 
employed, it would be practically impos- 
sible to hold the voltage of the alternator 
steady with the exciter running at so low 
a voltage; for of course the voltage: of 
the alternator would tend to vary with 
every variation of that of the exciter. 
Hence it appears that for satisfactory 
operation sufficient resistance would have 
to be placed in the alternator-field cir- 
cuit to make it possible to run the exciter 
at about 125 volts without causing the 
field current of the alternator to become 
excessive. This resistance is supplied 
in the alternator-field rheostat. Running 
with more of this rheostat cut in than 
is necessary to keep the exciter voltage 
steady does put more load on the ex- 
citer than need be, and therefore results 
in a waste of energy. 

When a Tirrell voltage regulator is 
used it is generally best to work the ex- 
citer voltage on the steeper part of the 
curve of Fig. 1. The regulator acts con- 
tinnously, and gives the best results when 
the exciter is thus operated. 


resistance 


POWER AND THE ENGINEER. 


A condition introducing an additional 
necessity for the use of alternator-field 
rheostats may be mentioned here. In 
many electric plants two or more al- 
ternators are supplied with field current 
from the same exciter or from busbars 
on which exciters are run in parallel. In 
such cases it would. be impossible to 
change the voltage of one alternator 
without changing that of all of them if 
each of these machines did not have a 
rheostat in its field circuit. 

Speaking of exciters reminds me of a 
former experience with one of these that 
may be of interest in this connection. Be- 
ing called into’ a plant once to “doctor” 
an exciter reported to be behaving badly, 
I found the engineer at the switchboard 
in a state of considerable perturbation 
because he could not hold the desired 
voltage on an alternator he was running. 
He had cut all the resistance out of the 
exciter-field rheostat and most of it out 
of the one in the alternator field as well. 
Every attempt to cut out more of the 
latter resistance resulted in a drop in the 
alternator voltage. He was advised to 
turn more resistance in the alternator- 
field rheostat, and when he did this the 
voltage rose to nearly the desired value 
and remained quite steady. Examination 
disclosed the fact that the exciter was an 
interpole machine having two series-field 
windings, one of these being the usual 
series winding of a compounded gen- 
erator and the other the winding on the 
auxiliary poles for the purpose of im- 
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that not more than 16.5 amperes could 
be taken from the machine for which it 
was drawn. The reason for this is that 
in order to get a larger current in the 
load circuit than 16.5 amperes the load 
resistance would have to be reduced so 
much that practically all the current gen- 
erated in the would flow 
through the load, leaving the current in 
the field, which is in parallel with the 


armature 


load, so small as to allow the voltage 
to drop rapidly to zero in the manner 
shown. In the case of the exciter just 
referred to, resistance had been cut out 
of the alternator field until the exciter 
was operating in the neighborhood of the 
point marked P on the curve. No 
larger current could be obtained from it, 
alternator 
could be laid awhile the ex- 
citer-field adjusted, and 
there was no further trouble. 


soon as the 
oft for 


windings were 


of course. As 





Comparative Coal Consumption of 
Naval Boilers 


The recent cruise of the battleship fleet 
around the globe gave some interesting 
figures relative to the coal consumption 
of the different types of naval boilers in 
commission. 
are not at hand,-but the total consump- 
tidn of the vessels while running in com- 
pany from San Francisco to Manila are 
given in the accompanying table. By ob- 
serving the figures on coal consumption 


Figures for the home run 








COMPARATIVE COAL CONSUMPTION OF NAVAL BOILERS. 





Average Trial 
Displacement. 


Vessel. Tons. 


Type of 


Boiler. 


*Coal Con- 
sumption Re- 
Working Average Coal duced to 
Pressure. | Consumption. |Common Basis, 
Pound Gage. Tons. Tons. 





Connecticut . . . 
Memees......%. 
Louisiana 
Minnesota 
Nebraska 

New Jersey..... 
Rhode Island. ... 
Vermont 





Georgia 
Virginia 
Missouri 


15,000 | 


12,500 | 
Kearsarge 
Kentucky... . 
Illinois...... 
Wisconsin. . . 


11,536 


Niclausse 

| Thornycroft 

Double-ended 
Scotch 

Single-ended 
Scotch 


Babcock & 
Wilcox 


| 
| 


5,873 6,033 


5,600 6,359 


1,878 5,971 





*Reduced to common basis in proportion to two-thirds power of displacement. 








proving commutation. The machine had 
been connected up in such a way that 
the shunt-field and the main series-field 
windings were in opposition; that is, they 
were “bucking” each other. This would 
probably have caused the exciter volt- 
age to fail entirely if the interpoles had 
As it was 
char- 


not been aiding the shunt field. 
the machine had somewhat the 
acteristics of a shunt dynamo. 
The curve of Fig. 2 was drawn by plot- 
ting the terminal volts of a shunt-wound 
dynamo against the load amperes. It is 
clear from an inspection of this curve 


reduced to a common basis, it will be 
noted that the vessels equipped with Bab- 
cock & Wilcox boilers burned the least 
coal. The saving in coal over vessels 
using Niclausse boilers was 552 tons,.over 
those using Thornycroft boilers, 878 tons 
and 490 tons over the vessels equipped 
with Scotch boilers. These figures are 
the results of only three months’ service, 
and the same proportionate saving over a 
period of several years would reduce con- 
siderably the naval expenditure for coal. 
Burning less coal would also increase the 
steaming radius of the vessels. 
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A Broken Bedplate 





An accident occurred to an_ engine, 
which suggests a very interesting sub- 
ject for discussion. 

As a subscriber, I am much interested 
in the correspondence department, and 
would be pleased to have some expert 
opinion as to whether or not some other 
part ought to have given out first. 

It was a Corliss engine, 16x36, direct- 
connected to a generator running 150 rev- 
olutions per minute, and for: six months 
had been carrying about half load 
without showing any signs of weakness. 
It was decided to put on metallic packing, 
and it was bought from a concern whose 
representative took the measurements. 

The engineer bolted on the packing, 
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BED AND CAP 
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Power, N.Y. 





BROKEN 


leaving the old gland in position, solid 
against the cylinder. The old gland was 
not removed, as the man who measured 
for the packing provided for it remaining 
tight against the cylinder. After the 
metallic packing was in place, the engi- 
neer neglected to turn the engine over 
by hand to learn if the clearance was 
sufficient. He turned on the steam, with 
the result that on the first half stroke, the 
crosshead brought up against the pack- 
ing solid, and broke the bed clear through 
as per sketch. 

The fracture showed that the casting 
was very that point, and the 
thickness of the iron was 1' inches. 

If the engine had been properly de- 
signed, should not the crank pin have 
been cut off or at least sprung (it proved 
to be dead square after accident)? Or 
else the connecting rod sprung? As near 
as we could measure, the clearance was 
short by about 1/16 inch to % inch. 

I would like to hear from some ex- 
perts or designers on this point. I be- 
lieve the frame should have been suffi- 


poor at 


ciently heavy to withstand this shock, par- 
ticularly as there was only the momentum 
of a half turn. 
D. A. JAMISON. 
Providence, R. I. 





Experimemt on Refrigerating 
System 


The permanent gases, which form in 
a refrigerating system, can be removed 
in two ways, by burning and by permit- 
ting them to escape under water: The 
former method is only applicable when 
combustible gases have accumulated to 
quite an extent, and when they are burned 
down to a point where it is difficult to 
maintain the flame, further purging must 
be done under water. 

This is done by attaching a flexible 
tube to the purge pipe and allowing the 
gas to escape into water, where the am- 
monia will be absorbed and any foreign 
gases will bubble up and break at the 
surface. With either method some am- 
monia will escape into the room, and its 
pungent and far-reaching odor might lead 
to the belief that a considerable loss 
was taking place. Experiments conducted 
by the writer prove, however, that such 
is not the case. 

In preparing to purge the system the 
liquor in the generator was allowed to 
boil out until it tested about 19 degrees 
Baumé and in this weakened condition 
was circulated through the absorber, the 
expansion valve being closed. Under 
these conditions the ammonia gas above 
the liquor in the absorber was more 
readily absorbed, and to further assist 
in absorption the liquor was allowed to 
rise considerably above its normal level 
in the absorber, which compressed the 
gas above it. 

The purge valve was then opened and 
the gas ignited; as the flame died down 
until it was with difficulty kep. lighted, a 
rubber tube being attached ana led to 
the bottom of a three-gallon jar conta:ning 
cold water. 
bottle was filled with water and inverted 
in the jar in such a way that the bubbles 
of air and foreign gas passed up into the 
bottle, displacing the water. 

After purging in this manner for sev- 
eral hours, the odor in the room was 
very slight and the density of the water 
was only raised 3 degrees Baumé. This 
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would indicate the loss of ammonia by 
heavy purging is very little while the 
large amount of foreign gas removed 
greatly increases the capacity of the ma- 
chine, permitting a lower absorber pres- 
sure and consequently lower brine tem- 
peratures. 
Lewis C. REYNOLDs. 
Willard, N. Y. 





A Motor Trouble 


I was sitting at my desk. the other 
morning. awaiting traveling orders, when 
the boss came in with the morning’s mail. 
He handed me a letter saying, “I think 
you had better go over and see these 
people.” I read the letter which was a 
complaint against one of our motors; the 
trouble being that the shaft in the pulley 
end bearing was repeatedly running hot. 
They had tried different lubricating oils, 
but with no success. 

I looked up the motor order and found 
that it was a 40-horsepower shunt-wound 
220-volt constant-speed machine for driv- 
ing a line shaft, and had been supplied 
only a few weeks previously. The report 
from the shop test said everything had 
been O. K. on a six-hour full-load test. 

I went down to the customer’s works 
and was shown the motor. First of all 
I inspected the belt drive. This was at 
a reasonable angle and tension, so | 
cancelled that idea. The electrician re- 
ported to me that every time it had run 
hot, they had inspected the oil well and 
found practically all the oil used up; in 
fact, they had regularly been filling it up 
on an average of more than once a day. 
This sounded as if someone were playing 
a prank on the motor, so I sat down to 
await developments. 

The metoe was in the corner of the 
shop, with ®s commutator end against the 
end wall. Next to the pulley end was a 
fan. The inlet of the fan was practically 
opposite the motor bearing, and what with 
the suction of the fan and the motor 
pulley and belt, there was quite a draft. 
I tore up a piece of thin paper into small 
pieces and dropped them down between 
the pulley and the fan inlet, the result 
being that they were drawn into the fan. 

I called up the electrician and asked 
him if he had noticed at any of the times 
when the fan had been stopped, that the 
motor worked satisfactorily. He said, 
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“Well, now you mention it, I believe it 
is as you say.” This statement was con- 
firmed by one of the men. 

I then suggested to him that the trouble 
was being caused by the current of air 
supplying the fan passing through the 
pulley bearing and drawing out the oil 
from the oil well. The air inlet was 
altered by using a branch elbow, and no 
further trouble has been experienced. 

WILLIAM HARGREAVES. 

Sheffield, Eng. 





Emptying an Oil Barrel 


Herg is a good scheme for emptying 
an oil barrel where there is no pump and 
the barrel cahnot be lifted up to a level 
with the tank. Connect a pipe into one 
head of the barrel near the lower edge 
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| 
| 
| | 
| Oll Tank | 
| | 
Pipe | 
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SCHEME FOR EMPTYING OIL BARREL 
and another one up from the bung and 
then down into the oil tank. Then put 
the city pressure on the pipe in the head, 
which will force the oil into the tank. 
The oil, being lighter than water, will 
float on top and the last drop be forced 
out. The connections must, of course, be 

tight. 
EuGENE L. Griccs. 
Allston, Mass. 





What Made the Difference? 


At one time it became necessary to re- 
place an 11x24-inch slide-valve engine with 
a 16x36-inch Corliss, the flywheel of the 
Corliss weighing about -15,000 pounds 
while the flywheel of the slide-valve en- 
gine weighed only 1500 pounds. The old 
engine was used for turning a portion of 
the mill and the indicator showed it was 
doing about 65 horsepower, although the 
speed was not as steady as was desired. 

After setting up the Corliss it was 
thought best to shift enough additional 
load to make a total of 100 horsepower on 
the Corliss. ° 

The changes were made in the belting 
and pulleys, taking the additional ma- 
chines from another engine and _ belting 
them to the shafting driven by the Cor- 
liss, the power required to drive these ma- 
chines being 35 horsepower. 

The engine was started and diagrams 
taken which figured but 65 horsepower; 
the same load which the old t1x24-inch 
slide-valve engine indicated before it was 
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taken out, and more machines added to 
the load. How could this be? 
E. E. RUSSELL. 
Worcester, Mass. 





Home Fire Protection 

Whether it is due to the fact that severe 
insurance competition has resulted in the 
allowance in policies of amounts perilous- 
ly near actual values, or to pure hap- 
hazardness, that the plant owner or man- 
ufacturer does not, as a rule, systematical- 
ly safeguard his property from fire, I am 
not prepared to state. Few will deny, 
however, that the most of these plants are 
equipped with rediculously inefficient fire- 
fighting apparatus. In cities it is, of 
course, customary to depend upon the 
regular fire department. That this is a 
short-sighted policy will usually be ad- 
mitted by the owners as well as everyone 
else and yet nothing definite is done to- 
ward preparation for the unexpected. 

The power-plant engineer is perhaps 
the one who can do the most toward im- 
proving home fire protection, as the giv- 
ing of alarms, supplying of pressure, etc., 
belong to his department. More often 
than not it is through thoughtlessness 
that the management has not taken steps 
to protect the plant, and when this is the 
case the engineer can easily convince his 
superiors by means of figures and con- 
crete data on the cost of a fire pump, 
proper piping, hydrants, hose and other 
equipment. Often the power plant is al- 
ready the possessor of a pump of the 
capacity required, in which case it is only 
necessary to arrange piping for quickly 
diverting to delivery to the hydrants 
about the plant. The only trouble with 
this course is the fact that a pump of far 
too small a capacity is apt to be chosen. 
No boiler-feed pump already in the plant, 
no matter how large, should be used for 
this purpose, because it is a part of ‘the 
boiler equipment which is itself used to 
furnish steam, and although there may 
be other methods of boiler feeding this 
pump is subject to be called upon in 
emergency or it would not be there. 

One of our large railroads has saved 
itself considerable loss in recent years by 
systematically protecting it’s shops and 
terminals at different points by the means 
suggested. Each workman about the place 
is a volunteer fireman and is assigned tha 
company. Hose carts and hose with its 
adjuncts are furnished each company. 
Fire chiefs are elected by the men them- 
selves one for each shift; night and day. 
Each company has its captain reporting 
to the chief. To keep up the interest of 
the men, a drill is called at unexpected 
intervals during working hours by the 
engineer of the power plant or the master 
mechanic. Each company is carefully 
timed and mistakes are checked up. The 
distances run are measured up and the 
results are posted on the bulletin boards 
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about the shops. These notices are left 
until the time of the next drill, to the 
humiliation of the losers in the contest 
and the pride of the winners. 

Blueprints of the pipe and hydrant lay- 
cuts are also kept before the men that 
they may never forget their location; the 
cede of whistle signals is also carefully 
posted. By the time the engineer has 
finished blowing the first whistle the men 
are well on their way to the hosecart 
station; the other whistles are counted as 
they run. The power-plant engineer is 
always ready with the pressure as he has 
« pump which is used for no other pu> 
pose. 

It will perhaps appear that some time 
would be lost to the company by calling 
so many men from work to the drills, 
but on second consideration it will be 
seen that the loss is negligible. The aver- 
age drill lasts less than five minutes, and 
ence a month for each shift is frequent 
enough to keep up interest. The men go 
back to their machines refreshed by the run 
and work with renewed vigor. The re- 
sults obtained by so efficient a force in 
time of emergency are only to be con- 
jectured; they may be of enormous value. 

L. F. Witson. 

Chicago, III. 





Uneven Wear of Gas Engine 
* Piston Rods 


During an observation of the operation 
of gas engines extending over several 
years and of several makes of gas en- 
gines, I have noticed many cases of ab- 
normal wear of the piston rods. It is 
frequently difficult to ascribe the correct 
cause, and since the actual cause is what 
I am particularly interested in, IT am 
writing this letter in the hope that some 
cther readers, having had similar experi- 
ences, may write of them in these col- 
umns. 

The wear mentioned occurs on both 
single-acting and double-acting engines, 
but is perhaps more rapid on double-act- 
ing engines, which always have water- 
cooled rods. Most of this type have 
metallic packing in the stuffing boxes, 
and the wear seems to take place up to 
the limit of ring travel on the rod and to 
cease at that point. In all the cases | 
have noticed, the greatest amount = of 
wear has been on the coolest part of the 
rod. 

For instance, in a double-acting ten 
dem engine in which the cooling water 
was introduced into the rod through t'e 
crosshead or just back of it and flowed 
in series through both pistons and out 
of the tail rod, the maximum wear was 
on that portion of the rod next to the 
crosshead and it wradually diminished to- 
ward the tail end, where there was 
scarcely any wear, The wear, of course, 
occurred only on that part of the rod 
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encircled by the packing rings, but it 
seemed to be roughly in inverse ratio to 
the temperature of the rod, being great- 
est at the point where cold cooling water 
was introduced and least where the hot 
water left the rod. 

In hunting for the cause of such an 
action, one naturally discovers certain 
conditions which seem to accompany this 
wear and if these conditions give a clue 
to the real cause, I confess that I have 
been unable to read the meaning to my 
satisfaction. 

While I 
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am convinced that the wear 
certain inverse relation to the 
temperature of the rod, I am also quite 
sure that the temperature alone has noth- 
ing to do with it. I believe, however, 
that a cold rod does condense moisture 
from the gas in the cylinder (or from the 
air when the engine is idle), and that 
the presence of this moisture on the rod 
is one of the prime causes of wear. 
Whether the wet rod destroys lubrication 
and thus induces excessive wear or not, is 
an open question in my mind, but I am 
inclined to think that lubrication is not 
seriously impaired. 
| have noticed many engines running 
on natural gas and they seem to be al- 
‘most entirely free from this trouble, 
which would naturally lead one to think 
that some constituent of producer gas is 
responsible for the distribution of wear 
described. -T am, in fact, quite convinced 
that this is so, and am also convinced 
that the element of sulphur in the gas is 
the basis of most of the trouble. In every 
case which under my 
more or (usually more), sulphur 
has been present in the gas. This sul- 
phur seems to combine with the moisture 
on the rod to form an acid which is the 


has come notice, 


less 


immediate cause of the abnormal rod 
wear. 
While this reduction in diameter is 


going on, the surface of the rod seems 
to remain as near perfection as could be 
asked for—as smooth as glass. 

almost hot water 
engines and en- 


I have been running 
into the rods of many 
deavoring to put it in 
and in such a quantity 


at such a_ point 
as will keep the 
rod uniformly hot throughout its entire 


ength, and this has improve atters 
lengtl t. 41 has improved matter 
greatly. I believe it has, in fact, nearly 


eliminated the wear. 

Now, what I want to know is, is the 
combination of a low rod temperature 
and sulphur in the gas the cause of this 
phenomenon? If not, what is the cause 
and how can it be prevented? What is 
the proper material of which to make 
piston rods in order to prevent this wear, 
if there is any such satisfactory metal, 
answering of course, all other require- 
ments ? 

If buying coal without, sulphur for the 
producer is the remedy, what is to be done 
when a supply of coal containing sulphur 
comes to the plant: send back the coal, 
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remove the sulphur from the gas or en- 
dure the result on the rods? 

If it is necessary to remove the sul- 
phur from the gas, what is the best, 
cheapest and least troublesome method? 

The experiences of others and answers 
te the above questions will be greatly 
appreciated. 

L. &.. Lewe. 


3rewster, N. Y. 





Temporary Repair of Eccentric 
: Strap 


This method will occasionally come in 
handy for fixing temporarily a broken 
eccentric strap, if the outside edge is 
flat. Bend a piece of wrought iron to 


~ Wrought Iron Strap 
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TEMPORARY REPAIR ON ECCENTRIC 


the same shape as the strap and bolt it 
on as shown in the figure. If the break 
is in the strap which is attached to the 
eccentric rod, the strap will have to be 
bored for the bolts to come through. 
Don't forget afterward to shorten the 
valve stem by an amount equal to the 
thickness of the wrought iron. ' 

EvuGENE L, Griccs. . 

Allston, Mass. 





Peening a Hot Pin 


A few years ago while running a 125- 
engine in a small woolen 
mill, I had a crank pin that could not be 
kept cool. It was as smooth as glass 
and apparently true; the oil holes and 
channels were ample, but I could not hold 
oil between the pin and brasses. 

The bearing had brass linings, and 
thinking I could help matters, I made a 
set and filled them with babbitt metal, but 
got no better results. Being young in 
the business, I asked the advice of one 
or two older and more experienced men, 
and although I tried several kinds of oils, 
greases and patent lubricating com- 
pounds, it still ran hot. 
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One day a man, who had the appe: 
ance of being a “knight of the road;” car 
along and stopped at the door and whi! 
talking he remarked about smelling a h 
bearing. So I told him that I had be 
bothered for some time with it. H 
waited until shutting down time, when 
took the rod off and started to scrape t! 
brasses. As he was looking around | 
said he had run a locomotive at one tim 
and thought he could remedy the trouble. 
All that he did was to peen the pin light- 
ly all around, and, to tell the truth, | 
thought he had ruined it. He then took 
a fine file and smoothed the pin up and 
put the rod on. From that time on that 
pin ran as “cool as a cucumber” on one- 
quarter pint of oil every five hours. | 
would add that I have tried that same 
trick on three different occasions 
success. 


with 


F. RANDOLPH. 


Norwich, Conn. 





Shaft out of Line 


A 1200-horsepower 
high-pressure crank 
shaft was taken to 
new pin shrunk in. 


engine broke her 
pin. . The = crank 
the shop to have the 

The shaft was put 
in a lathe, and after the pin had been 
turned down to size, was taken back to 
the engine to be coupled up. While it 
was out the bearings had been tested as 
to alinement with a piano wire and found 
all right. When the engineer came to 
bed the shaft into the bearings with black 
lead, it was found that they would all 
spot fine with the shaft in one position, 
but would not show good markings when 
the shaft was rolled half a turn farther. 
Although this did not look well, it was 
decided to couple it up in the hopes that 
the shaft would come to its bearings be- 


fore long. After a day’s trial under 
steam the bearings continued to run 
warm. The shaft was taken out and 


again sent to the shop and set up in a 
lathe. It was found that while the two 
pins proved up all right with the sections 
A and B, section C had been sprung out 














to- A - (---B-- freee annenet 

| | 

H | 

CE = ci] 
H.P. L.P. Power, N.Y. 








SHAFT OUT OF LINE 


of line about 0.004 inch. After C had 
been put back in plate there was no 
further trouble in getting the bearings to 
spot or to run cool. 

1... B.. Pieare. 


Seattle, Wash. 





Never lose an opportunity to compare 
the steam gage with the 
when the latter blows off. 
ascertain 


safety valve 
If they do not 


which is incorrect. 
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Exciter Trouble 


The letter of James A. Walker in the 
November 2 number, is indeed very in- 
teresting in that he seems to have baffled 
the company manufacturing the machine. 
The general case of a commutator run- 
ning hot can be attributed to many things. 
If the brushes are allowed to spark, a 
certain amount of heat is generated which 
will be quickly transmitted to the com- 
mutator and brushes. But Mr. Walker 
says his brushes do not spark, a_state- 
ment so often inaccurately made. By 
this, I mean that a brush may be spark- 
ing and yet such sparking not be visible, 
but occurring toward the center of the 
brush and not as a fringe at the edge. 
Such sparking results in the pitting of 
the brushes. An easy way to make sure 
this is not the case is to determine the 
two extreme positions of the brushes 
where sparking is just visible, and then 
set them in a position midway between 
the two positions thus determined. 

Again, there may be too much friction 
between the surface of the brush and the 
commutator due cither to the lack of a 
proper lubricant, or too much pressure 
being put on the brushes, or both. The 
first of these can easily be overcome by 
applying a small amount of vaseline to 
the surface of the commutator while the 
machine is in motion, using a soft, lint- 
less cloth for the purpose. Of course the 
case of too much pressure is very easily 
remedied by relieving some of the ten- 
sion in the spring holding the brushes in 
place. Mr. Walker, however, states that 
if the pressure is relieved, sparking takes 
place, but if he will look in other direc- 
tions for the cause of sparking, as above 
explained, this latter trouble will be 
eliminated and the heating reduced. 

As I take it, the whole commutator 
gets hot and not merely a portion con- 
sisting of a dozen or so adjacent bars. 
If the latter was the case the heating 
could easily be attributed to the fact that 
the mica insulation placed between the 
consecutive bars had broken down, caus- 
ing a short-circuit and the consequent 
flow of a heavy local current in the coils 
attached to these bars. 

(nother quite unlikely source of heat 
generation is in the faulty soldering on 
of the armature coils to their correspond- 
ing commutator bars. 

I should advise Mr. Walker to examine 
the machine along these lines, with the 
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possible substituting of carbon and graph- 
ite brushes for the softer and more 
troublesome graphite brush. The end play 
spoken of would have no tendency to 
heat the machine, but merely allow 
the commutator to wear down evenly 
throughout its length and not in little 
hills and hollows as is so often the case. 
Joun G. Moxey. 

Philadelphia, Penn. 

If we knew just what wires were 
disconnected, and the type of machine, 
we would be able to give a better reason 
as to the possible causes of the trouble. 
If the exciter is a compound-wound ma- 
chine, and the series connections are car- 
ried inside the field frame to their con- 
nections, we might disconnect all other 
wires, and yet the fields would get strong 
exciting current through the series wind- 
ings, and the machine would generate 
with the armature short-circuited on it- 
self, and the wonder would be that the 
machine is not destroyed. However, if 
the field connections are all broken, it 
would hardly seem possible that there 
could be sufficient residual magnetism in 
the field magnets to cause any consider- 
able current to be generated in the arma- 
ture, and the heating could hardly be 
due to that cause. 

I should suggest that the most likely 
explanation is that through oversight the 
field connections have not been broken, 
and hence, the machine has been gen- 
erating with other connections broken. 

It might be possible that the trouble 
is due to the brushes bearing too hard 
on the commutator, or it might be that 
the commutator is allowed to run too 
dry, although I understand that graphite 
brushes do not give trouble due to this 
cause as do carbon brushes. In any 
event I would occasionally try the appli- 
cation of a clean cotton cloth, lightly 
saturated with clean oil, to the com- 
mutator. 

I will suggest another remedy, namely, 
to try cutting out all resistance in the 
generator-field rheostat, and leave in as 
much resistance as possible in the ex- 
citer-field rheostat. This will lighten the 
load on the exciter, and should help the 
trouble, if it does not overcome it. I 
have often done this, especially in cases 
where the exciter was too small for the 
duty required of it. 

WitttAmM WESTERFIELD. 

Lincoln, Neb. 
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How Would You Do.lt? 





Under this title, Mr. Heath calls attention 
to the fact that if nitrogen were removed 
from the air, the efficiency of combus- 
tion would be raised considerably. This 
is true, but, even if it were possible to 
remove the nitrogen, the combustion with 
oxygen alone would be so violent as to 
be almost explosive. Combustion pro- 
céeds just as rapidly as the oxygen is 
supplied. For example, ordinary gun- 
powder is merely a mixture of carbon, in 
the form of charcoal, with saltpeter which 
contains a large amount of available 
oxygen. When the powder is ignited, the 
oxygen in the saltpeter is liberated and 
the result is that the combustion is nearly 
instantaneous; or in other words, an ex- 
plosion. 

Another feature to consider would be 
the extremely high temperature which 
would result. If carbon were burned in 
oxygen, a temperature of about 15,000 
degrees Fahrenheit would be obtained. 
This temperature would greatly exceed 
the temperature of the oxyhydrogen 
flame and even the oxyacetylene flame 
which is used for welding iron. Furnaces 
and grates would fuse quickly to one 
mass of clinker. There is no doubt that 
au great economy could be obtained if 
the gases could be cooled down to about 
500 degrees Fahrenheit as they are or- 
dinarily in boiler practice. Such being 
the case, the flue gases would carry off 
only about 600 B.t.u. per pound of coal 
or about 5 per cent., while there would 
be no such a thing as smoke or uncon- 
sumed combustible gases. This would 
raise boiler efficiencies up to about 90 
to 95 per cent. 

The main thing to be kept in mind is 
the title of this article; viz., How would 
you do it? There is no practical way of 
absorbing nitrogen or taking it out of a 
mixture of nitrogen and oxygen. The 
only way it is possible to get rid of the 
nitrogen is to absorb the oxygen by some 
compound, such as barium oxide and then 
heating in closed vessels when the oxygen 
is given off. Such a process is not prac- 
ticable for supplying oxygen as would 
Also, if 
liquid air is allowed to stand, the nitro- 
gen evaporates more rapidly, and the 
liquid remaining is very much richer in 
oxygen. However, the cost of making 
liquid air is enormous and such a thing is 
out of the question. 


be needed for engineering uses. 


I think most engi- 
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neers are content to put up with the losses 
which the nitrogen causes and put their 
energies into more reasonable fields than 
that of getting rid of the nitrogen of 
the air. 
James E. STEExy. 
Covington, Va. 





Kerosene in Boilers 

John H. Hieber asks in the October 26 
issue, “Why did the kerosene knock the 
scale and yet when used again later not 
prevent its forming?” 
that the kerosene had nothing to do with 
throwing down the scale, which 
caused by the sudden change of tempera- 
ture due to Mr. Hieber’s treatment of 
the boiler in question. 

It is a common practice with many en- 
gineers to use the “expansion and con- 
traction” method of removing scale from 
boilers and, while no one can dispute the 
fact that it is very effective, still I con- 
sider it very harsh treatment. 

L. C. Tucker. 


It is safe to say 


was 


Newburyport, Mass. 


To Determine the Value of a 
Water Power 





In the October 12 issue there is an 
article by W. T. Ryan with the above 
title. In this the second formula, for ob- 
taining the horsepower available, is in- 
correct and is not used in the same form 
in the example given on the following 
page. This formula is given as 

Wp. == (2)h) (62.5) 
33,000 

and in the paragraph above Q is stated to 
be the discharge in cubic feet per second. 
If this were the case, the denominator 
should be 550 instead of 33,000; the latter 
figure would be used if QO equaled the 
number: of cubic feet per minute but 
should be divided by 60 when the second 
is the unit of time. The result of using 
this formula would be to estimate the 
horsepower available at only one-sixtieth 
of what it really was. 

The difference in volume of the stream, 
although mentioned, is not given the im- 
portance that it deserves and unless this 
is understood costly mistakes are liable 
to be made. Unless storage capacity is 
provided only the minimum flow can be 
promised to anyone using the power or 
else auxiliary power must be supplied 

In the last example the total energy is 
given as 5500 horsepower but this could 
only be obtained by generating machinery 
with an efficiency of too per cent. In 
the case of electric power as mentioned 
here, the power finally paid for by the 
consumer would probably amount to only 
50 per cent. or even less of that in the 
river, the rest being lost in the wheels, 
generators, transformers, distribution sys- 
tem and meters, so that there will be little 
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more than is required by the town ‘in- 
stead of two and a half times as much. 
G. H. McKetway. 
Brooklyn, N. Y. 





Some Erroneous Ideas 


In the September 14 issue, Mr. Hartley 
points out some erroneous ideas, and in 
subsequent issues his critics try to prove 
him wrong and have a little fun at his 
expense, but I think the laugh is on them, 
as will perhaps be 
through. 

In the October 19 issue, Mr. Clapper 
compares an imperfectly fitting sliding 
valve, weighing 100 pounds, to a perfectly 
fitted surface plate and a_ 10,000-pound 
weight on top, and wants to know if the 
one having the greater weight can be 
moved as easily as the one having the 
least. Well, hardly, but who said it could? 
Not Mr. Hartley, did he? 

But even at that, if his two surface 
plates, “ground to a perfect bearing on 
their seats” had a film of water, oil or air 
between them he could put ten times 1o,- 
000 pounds on top (if they were strong 
enough)' and move it, after the inertia of 
the mass has been overcome, a good deal 
sasier than he could move the valve 
under discussion. 


seen when we get 


Just to prove the case for some of 
the boys here, we took an old 2-horse- 
power slide-valve engine and blocked up 
the steam and exhaust ports, set the 
valve in place, put on the cover, turned 
cn 60 pounds of steam, and then turned 
the cylinder upside down, when we heard 
a thump in the steam chest. We then 
concluded that the valve had not been 
“ground to a perfect bearing on its seat,” 
and let it go at that. 

Let us look at the cylinder-head_ bolt 
question and before we prove ourselves 
right, let us prove the other fellow wrong. 
Mr. Hutchins (November 9) to 
stretch a spring between the ends of a 
hickory stick and we will see that any 
additional pull on the spring puts an ad- 
ditional stress on the spring; true enough, 
but will else, tell the 
audience how he can put any more stress 
on the spring without 
length; and when the = spring 
what becomes of the stress that was on 
the stick? In trying to prove Mr. Hartley 
wrong, he has proved him right, in that 
ke said “no extra the 
bolts until the steam pressure exceeds the 
initial tension in the bolts.” In the case 
of the stick alone, the stress on it bal- 
anced the stress on the spring when the 
spring was, say, 20 inches long, and in 
the case of the hand and stick, with the 
spring at the same length, the stress on 
the spring balanced the combined stresses 
of the hand and proving Mr. 
Hartley right. 

Let us put the stick back in the wood 


pile, forget about gaskets, and the metal 


says 


he, or someone 


increasing its 
stretches 


stress comes on 


stick, 
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under the nut that compresses 0.0002 
inch, and take a look at the pop val 
on the boiler, or the piston-relief valy; 
on the Westinghouse engine, or the float 
ing head in an ice machine, there w: 
have the problem before us in practice 

According to Mr. Benton (October 26 
the increase of stress on the bolts is pr. 
portional to the increase of steam pres 
sure, which is logical to the argument. 
Within working limits, the compression 
of the springs in these appliances is pr 
portional to the force applied. Hence, 
the initial compression of the spring is 
equal to 1 inch and the stress equal t 
2000 pounds, an additional stress of 1000 
pounds due to steam pressure mus! 
shorten the spring another ™% inch; this 
must be evident to all who care to see. 

If the disk and spring must be % inch 
away from the seat in order to resist this 
extra 1000 pounds, it must have left the 
seat a long while before the pressure got 
to 1000 pounds. To be logical it must 
have started to leave the seat at the first 
indication of any pressure in the cyl 
inder. But the fact of the matter is 
that it did not, and it’s a good thing for 
the fireman that the theory is wrong. 

If the pressure increases the stress in 
the spring (or bolts if you wish), why 
doesn't the spring shorten and show it? 

In practice we find that safety-valve 
disks, and relief valves and such, remain 
on their seats until the pressure under the 
disks exceeds the stress on the springs 
or bolts holding them to their seats, and 
when the steam pressure exceeds the 
holding-down force, the material holding 
them down will alter in length and an 
indicator of any kind will show it. 

If the steam pressure were less, and 
yet the spring altered in length to show 
an increase of stress, we would have the 
spectacle of a lesser force overcoming 
a greater force and that sounds to me 
erroneous. 

ALBERT ]HLENFIELD.. 

Cleveland, O. 


On page 716, L. F. Wilson states that 
he agrees with Mr. Hartly, regarding the 
strain on a cylinder-head bolt, but part 
of his shows that he is 
of the same opinion, having ideas alto- 
gether at variance with the conditions as 


discussion not 


they actually exist. 

Mr. Hartly says, in substance, that no 
additional strain the bolts, 
cue to the steam pressure in the cylinder, 


is set up in 


until the force of the steam acting against 
the head equals the force with which the 
head is pressed against the cylinder. The 
force tending to press the head awa) 
from the cylinder will then balance the 
force tending to hold the head on, and 
any addition to the pressure tending to 
force the head off, increases the strain 
on the bolts. 

Mr. Wilson says he agrees with Mr. 
Hartly in this idea, but states that if a 
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strain of 1000 pounds were holding the 
head against the cylinder, and a force of 
100 pounds, or 1/1o of the strain in the 
bolts, were exerted against the head by 
steam pressure in the cylinder, that this 
steam -force pressing against the head 
would relieve the joint of a correspond- 
ing amount of pressure. According to 
this, the force now tending to hold the 
head against the cylinder is 900 pounds, 
and he says that this 900 pounds plus 
the 100 pounds of steam force equals the 
initial strain of 1000 pounds. 

Most of the steam engines I have seen 
have had cast-iron cylinders, cast-iron 
heads and steel studs, and I would ask 
Mr. Wilson to explain how a force of 
100 pounds, in this case, or any ordinary 
force in an actual engine in operation, 
will elongate these steel studs, or com- 
press the iron cylinder head so that the 
studs may be relieved of part of the initial 
strain. He says the joint between the 
cylinder head and the end of the cyl- 
inder is relieved of an amount of pres- 
sure corresponding to the force of the 
steam tending to force the head off. 

lf, in his example, the steam force were 
1000 pounds, the joint would be relieved 
of all of the initial force, but the force 
or strain on the bolts would still be 1ooo 
pounds. This is Mr. Wilson’s idea. 

According to Mr. Hartly, the strain 
on the bolts would be 1000 pounds, be- 
cause the steam force just balances but 
does not exceed the initial strain in the 
belts. 

In Mr. Wilson’s example the bolts 
would actually be subjected to a strain 
of 1100 pounds, because the bolts do not 
stretch or give according to the variations 
of steam pressure exerted against the 
head, but remain firm, maintaining their 
initial strain, forcing the head tightly 
against the cylinder and any force exerted 
against the head, tending to force the 
head away from the cylinder, increases 
the strain on the bolts, and the two forces 
added together give the total strain on 
the bolts. 

According to Mr. Wilson’s idea, if, 
instead of a steam pressure being exerted 
against the head, a vacuum existed in 
the cylinder, as in the case of a con- 
densing engine, I suppose he would claim 
that the atmospheric pressure exerted 
upon the outside of the cylinder head 
would increase the force with which the 
head is pressed against the cylinder and 
that the strain on the bolts would be 
tcduced 2 corresponding amount. 

If such changes in the force with which 
a cylinder head is pressed against the 
cvlinder do actually exist, as Mr. Wilson 
seems to think, I would like to know how 
we have ever been able to keep a gasket 
in these joints and keep them steam 
tight. 

Harry W. BENTON. 

Cleveland, O. 
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Seaweed and Condensers 


Mr. Mellen’s suggestion for a strainer 
inside the boiler room—page 796 of the 
November 2 issue—while it will doubt- 
less help engineers in small plants does 
not solve the seaweed problem on this 
coast, nor anywhere where they are deal- 
ing with great intake conduits for the 
condensing water of a large station, and 
not with a little pipe that one man can 
lift out of the water and put back 

When the strainer has to be cleaned 
so often as five times in a shift it would 
be well to use two of them in parallel. 
As only one-half the quantity of water 
would pass through each they would go 
longer between cleanings, and while one 
was out for cleaning the other could 
serve for both. If the cleanings were al- 
ternate, the greater amount of water 
would pass through the cleaner screen 
when it was returned, and this amount 
would increase as the other approached 
its time for coming out. When the lat- 
ter screen was returned clean it would 
take the heavier flow 
through the partially clogged one. It is 
possible that this could be worked with 
parallel screen boxes on conduits of con- 
siderable size, but we, must have the in- 
take screened or the conduits will pack 
with seaweed and grass, and if we do, the 
growth will pack around the screen and 
keep the water out. 


relieving that 


R. P. ApAmMs. 
Los Angeles, Cal. 





Corliss Engine Valve Setting 


I am running my 18x36-inch Corliss 
engine 100 revolutions per minute with 
the valves set as follows: Wristplate 








Power, N.Y. _ 
FIG. I. DIAGRAMS WITH GOVERNOR OPERATING 








Power, N.Y. 
FlG. 2. DIAGRAMS WITH GOVERNOR DOWN ON 
THE BLOCK 


on the center; steam valves % inch lap: 
exhaust valves line and line, and with 
the engine on the center the steam valves 
have 1/32-inch lead. With the governor 
blocked up 3/16 inch the head-end valve 
trips with the wristplate at full throw and 
the crank-end valve knockoff touches the 
hook, but does not trip. With a heavy 
load I block the governor so the trips 
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are operative all the time and find I can 
carry the steam’ pressure higher, and 
though during our overload period the 
speed falls off from three to five revolu- 
tions per minute, results on the whole 
are very good. I get a more even speed 
and do not have to shut down for steam. 

| am inclosing some indicator diagrams 
and would like any suggestions for bet- 
tering them. I am going to lower the 
back pressure soon so that will help us 
some. This valve setting has helped me 
very much and I hope someone else 
will try it out. I think a little more lead 
would better the steam line on the dia- 
grams. 

James H. Rose. 
Milwaukee, Wis. 





Twelve Hour Shifts 


I expected to see more comment on the 
editorial, “Twelve Hour Shifts,” in a 
recent issue of Power, but I suppose the 
“boys” are so tired when through that 
they do not feel like doing much writing. 
The temperature of some of the engine 
rooms in summer is enough to take the 
ambition out of anyone who has to stay 
in them twelve hours. 

Many good engineers, who work long 
hours at night have got into trouble and 
lost their positions by trying to give what 
their employers asked for—twelve hours’ 
honest labor per day, seven days per 
week, 52 weeks per year. 

I knew an engineer who was discharged 
for sleeping on duty. His turn consisted 
of thirteen hours at night; the chief en- 
gineer who discharged him worked about 
cight hours per day, and I have often 
seen him sleep several hours at a stretch 
during the middle of the day. This is not 
a “knock” at chief engineers in general, 
but one example of “man’s inhumanity 
to man.” 

I find that the engineers are very, very 
rare who will acknowledge that they 
might accidentally doze off while on a long 
watch at night. I know that the engi 
neer is very rare who works long hours 
at night and is not liable to doze off 
when conditions happen to be just right. 

The present-day engineer who expects 
to hold his own and meet the demands 
made upon him, must read several of the 
leading engineering publications, and keep 
up with new mechanical appliances and 
methods. In many places he is expected 
to be handy with the tools of all trades, 
in the way of making repairs about a 
factory, shop or building. 

He must work long hours, work at 
night, work Sundays and _ holidays, be 
responsible for valuable machinery, prop- 
erty and lives, and all this for compara 
tively small pay. 

About 5 per cent. of the engineers 
working long hours get from one to two 
weeks’ vacation each year, in which they 








966 


are to discover whether they still live 
or just exist; the other 95 per cent. keep 
up the continuous grind. 

Aside from all this, there are some en- 
gineers who work reasonable hours for 
fair pay, and some chief engineers who 
treat their men as men. 

The running engineer and the chief 
engineer know positively that a man can- 
not give twelve hours’ good service daily, 
and keep it up day after day and week 
after week. Then why not, “herald the 
ews to the man higher up,” and_ call 
for closer consideration of the engineer’s 
duties, and something may be done to 
shorten his day, and lengthen his years 
of usefulness. 

N. L. Opeon. 

Mt. Oliver Station, Penn. 





Cylinder Lubrication 


We have a 16x32 Nordberg Corliss 
engine in our plant running at 85 revolu- 
tions per minute on 110 pounds of steam 
pressure. During the past summer we 
have run 13 hours a day and have used 
about 1% pints of a dark, heavy cylinder 
oil per day, which 45 cents per 
gallon. I find that the valves and piston 
have kept in as good condition as could 
be desired. 

My practice is to take the cylinder 
head off about once a month and give the 
cylinder walls a coating of flake graphite 
mixed with cylinder oil, and if I find 
that the piston-packing rings have a sharp 
edge, I round them off a little with a 
smooth file. 


costs 


H. JAHNKE. 
Milwaukee, Wis. 





My experience with cylinder oil is as 
follows: For five years we used on a 
12x36 Bates Corliss engine, 88 revolu- 
tions, 100 pounds of steam pressure, 160 
average horsepower, running 10 hours a 
day, one quart of Capitol cylinder oil. On 
a 12x12 Ideal engine, 300 revolutions, 100 
pounds of pressure, running 24 
hours a day, we used one quart of the 


steam 


same oil; and one quart also on a Io 
and 6 by to-inch Worthington duplex 


pump, 100 pounds of steam pressure, run- 
ning 24 hours a day. 

One year’s record for a 14x20 Atlas 
engine, 130 revolutions, 80 pounds steam 
pressure, average 80 horsepower, running 
10 hours a day, was one quart of Capitol 
cylinder oil per day. On a tox14 engine 
—the make unknown—260 revolutions, 80 
pounds of steam pressure, we used one 
quart of this oil each 36 hours. On two 
Marsh pumps, 5 and 3 by 6 inches we 
used one quart of oil each ten hours. 

We are about to raise the pressure on 
the two engines mentioned last to 125 
pounds and will probably be obliged to 
change to a higher grade of oil. 

With a less quantity of oil the Corliss 
engine would groan badly, while on the 
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Ideal and 1ox14 engines the valves rattled 
and the eccentric straps heated. 
H. W. Row ey. 
Adrian, Mich. 


Since writing my last letter on this 


subject to Powrr AND THE ENGINEER 
I have visited the White Star steamer 
“Oceanic,” and was not surprised to 


learn that in this vessel, with main en- 
gines capable of developing 28,000 indi- 
cated horsepower, no oil is used for in- 
ternal the cylinders or 
valve casings; the piston rods, however, 
are swabbed every half hour or so with 
cylinder oil. The stroke of the engines is 
6 feet, revolutions per minute about 78. 

If statistics were available it would be 
found that in marine practice the use of 
cylinder oil is cut to a minimum or en- 
tirely avoided. 

Within the there 
have been instances of some marine en- 
gines that would run without a 
given quantity of oil, and all attempts 
to cut down this consumption had to be 
abandoned. There were valid reasons for 
this; but in the opinion of some engi- 
neers it is held that if oil is given to a 
new engine and the practice kept up for 
a little time an appetite for oil is created 
which will last 
Engines may have these human tendencies 
but the writer and a others would 
rather believe that a more palpable rea- 
son would be found through an investiga- 
tion which would account for the varied 


lubrication in 


writer’s experience 


not 


as long as the engine. 


few 


oil-consuming tendencies of engines of 
similar types. In case 
could cut down, very 
water was used for feeding the boilers 
and it was found that the lubricating 


properties of mud had to be increased at 


one where oil 


not be muddy 


the expense of oil. 
FRANK H. WILLIAMS. 

New Haven, Conn. 

My account of cylinder lubrication may 
be out of place in this discussion as it 
seems to be a oil. We 
have an 18x36 Corliss engine driving a 
railway generator. When I came here 
as assistant engineer the chief told me 


discussion on 


to give the engine 7 to‘1o drops of oil 
per minute, as the engine scemed to re- 
quire that amount. Then at times one 
ef the valves would groan and we would 
stop. the injection of oil 
via the hand-pump route. We also had 
a jet-condenser pump requiring 4 to 5 
drops per minute, and a boiler-feed pump 
about 6 drops per minute. 

Shortly after becoming chief engineer 
article in Power re- 


noise by an 


myself, I noticed an 
ferring to a cylinder grease manufactured 
by the Ohio Grease Lubricant Company. 
1 opened communication with this com- 
pany with the result that I shortly had 
one of their lubricators on my engine and 
a supply of grease for trial. After about 
to days IT found that I could run the 
engine very satisfactorily with two drops 
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of grease per minute. With the oil lubri- 
cator it was necessary to fill twice eac! 
day, but with the grease we fill ever 
other day, or one-quarter as often. | 
has also become a rare thing to hear tha: 
valve groan. 

Finding that the grease did so well 
soon had a lubricator for each of th 
pumps, and started giving each thr< 
drops per minute, which was soon re- 
duced to two per minute. 

The operation of all the lubricators 
with is entirely satisfactory to 
both the management and myself. \W 
had been using a 30-cent lubricating oil. 


W. A. Watson. 


grease 


Radnor, Ohio. 


In answer to your request for informa- 
tion in regard to cylinder lubrication, | 
submit the following data: 

In my present plant I have one Harris 
Corliss engine, 24x48 inches, running at 
65 revolutions minute. I use one 
quart of oil, fed through a 
Rochester lubricator, in a 10%-hour run, 


per 
evlinder 


and about two tablespoonfuls of graphite 
ach day, fed through the hand oil pump. 
I have tried to cut down this amount of 
oil, but the condition of the valves will 
not allow it. as a very small decrease in 
the feed will cause the valves to make 
a peculiar grinding noise. 

In another plant I had charge of, con- 
10'4 and 20% by 12-inch 
American Ball duplex compound engine 
making 285 revolutions per minute, I used 
three pints of cylinder oil in an eleven- 
hour run. This was for both cylinders. 
When I first took charge the brand of 
oil used compounded 
gave considerable trouble in the boilers, 
an open heater being used. After chang- 
ing to a straight mineral oil, so-called, we 
got rid of most of the boiler trouble. 

In another plant where I had charge 
under a chief who did not believe in mak- 
ing the oil men rich, we had an 18x30- 
inch Greene engine making 85 revolutions 
per minute. We fed two drops of 600 W 
cylinder oil per minute, and after fifteen 
years’ service the surfaces of the cylinder 


sisting of a 


was a one, and 


and valves were in first-class condition. 
Some four years ago it was my good 
fortune to the inside of the 
inders of a compound yacht engine that 
never had a drop of cylinder oil, grease 
or graphite, and I must say they looked 
good—as with a dull 
finish and not a scratch or anything of 
that sort on The engine 
had been in use about four years, had 


see cyl- 


smooth as. glass, 


their surfaces. 


made two trips to Europe, one to Panama 
and had traveled up and down the coast 
five or six months every year. I did not 
see the valves or seats, but the engineer 
informed me that they were in equally 
good condition. He was a firm believer 
in not using oil in his main engines, but 
did use it in all the auxiliaries, includ- 
ing his small vertical electric-light set. 
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I asked him why it was he used oil in 
in his electric-light engine, and not in his 
main engine, but he could give no satis- 
factory reason, and if one vertical engine 
tuking steam from the same boilers can 
run without oil in its cylinders, I cannot 
see why another has to have it. 
W. E. SARGENT. 
Franklin, Mass. 


Complying with your editorial request 
for information on cylinder lubrication, 
1 offer the following as practised in the 
plant of which IT have charge: 

(a) Two high-speed, automatic, par- 
tially balanced slide-valve engines, 16x16, 
150 horsepower, 250 revolutions per min- 
ute, one drop in 40 seconds. 

(b) One high-speed, automatic, bal- 
anced slide-valve engine, 14x16, 125 
lLorsepower, 250 revolutions per minute, 
one drop per minute. 

(c) One cross-compound, Meyer 
valves (high-pressure valve _ balanced), 
11 and 18 by 14 inches, 90 horsepower, 
165 revolutions per minute, one drop per 
114 minutes. 

(d) Two tandem-compound, piston 
valves, 103 and 18 by 18 inches, 90 horse- 
power, I15 revolutions per minute, one 
drop in 25 seconds. 

The oil used is the best obtainable in 
this locality and is a high-grade mineral 
oil. Quart-size ““hydraulic’  lubricators 
are used, 

All engines run noncondensing on 115 
pounds steam pressure. Steam conditions 
are about as bad as they possibly could 
be. The boilers, horizontal tubulars, have 
no domes; the water is muddy and alka- 
line, while the steam main is low and 
drains toward the boilers. 

Only one separator is used and this is 
located on the main between the boilers 
and the first engine. At times the trap 
handling the water from this separator 
will discharge water for several minutes 
continuously; and occasionally the high 
speeds at the extreme end of the main 
will get water enough to make us think 
the cylinder heads are about to leave us. 

Every cylinder in the plant is in fine 
condition, but the valves and seats of the 
“partially balanced” high speeds (a) 
show considerable cutting, although the 
indicator cards show them to be steam 
tight. 

Engines (a) and (b) are belt con- 
nected to generators. Engines (c) and 
(d) are connected to two two-stage air 
compressors; (c) being of the “cross- 
compound” type with receiver beneath 
the floor—no trap or drain—and (d) 
being of the “straight-line” type with re- 
ceiver pipe over the cylinder. The valves 
of engines (d) drag heavily, no. matter 
how much oil is used, and are badly cut, 
the cards showing, with one-fourth cut- 
off setting, steam admission for prac- 
tically full stroke; while with (c) the 
lubricator has run at one drop in two 
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niinutes for several hours with no signs 
of insufficient lubrication. 

With all three compressors and two 
high speeds running approximately 20 or 
22 hours per day and every day, the two 
high speeds being used alternately, a bar- 
rel of cylinder oil lasts a month. 

A, E. ANDERSON. 

Lujane, Colo. 


In the light and power station where I 
am now employed we have three engines 
using oil as follows: 

New Brown, 16x36, 125 revolutions per 
minute, force-feed lubricator, single feed 
piped into the steam pipe 20 inches above 
the throttle. This engine is using Harris 
high-pressure valve oil, 19 drops to the 
minute, 14 quarts on a 19-hour run. 

Harrisburg Standard, cross-compound, 
16 and 28 by 18, 200 revolutions per 
minute, force-feed lubricators on each 
cylinder, the oil entering just above each 
steam chest. On the high-pressure side 
we use Harris *high-pressure valve oil, 
20 drops per minute, 134 quarts per I9- 
hour run; on the low-pressure side (vac- 
uum) Rarus oil, feeding 20 drops per 
minute, 114 quarts per 19-hour run. 

Ball, 9x12, 300 revolutions per minute, 
hydraulic lubricator, the oil entering the 
steam pipe 15 inches above the throttle, 
using (vacuum) Pomo oil, 8 drops per 
minute, I pint per 6-hour run. 

The boiler pressure on all is from 100 
to 110 pounds. 

I have had two interesting experiences 
with cylinder oil on New Brown en- 
gines and will relate them here. 

On a 12x34, 90 revolutions per minute, 
there was a double-feed hydraulic lubri- 
cator, the oil entering the top of each 
steam-valve chest. Two drops per min- 
ute were used on each feed, using 1% 
pints per 10-hour run, of Franklin oil, 
made by W. A. Wood, Boston. A force- 
feed lubricator was put on, single feed, 
entering the steam pipe 16 inches above 
the throttle, and the oil was cut down 
to a pint per day and better lubrication 
secured. The steam valves of the New 
Brown are very sensitive to a change in 
lubrication and I had to give the dash- 
pots more compression at once. The cyl- 
inder also showed up better. The steam 
pressure was 80 pounds. 

The other experience was with a New 
Brown tandem-compound 17 and 33 by 
48, 97 revolutions per minute, running 
2314 hours every day. From 7 a.m. to 
6 p.m. the boiler pressure was 175 pounds 
(gage), and from 6 p.m. to 7 a.m., from 
110 to 120. The receiver pressure was 
about 10 pounds during the day and two 
during the night; vacuum, 26 inches. 
There was a double-feed oil pump for 
each cylinder, the oil entering the top of 
the steam-valve chests. Franklin cylinder 
oil (W. A. Wood, Boston), was used in 
both cylinders. The low-pressure cylinder 
was in fine shape and we used about 2 
quarts per day (23% hours). The high- 
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pressure cylinder had _ recently been 
scratched somewhat by the breaking of 
the piston. The man who rebored the 
cylinder must have followed W. E. 
Crane's advice to leave it rough, only 
he beat Mr. Crane to a “frazzle.” It 
was rough and no mistake; we called it 
the “washboard.” Partly on account of 
this, but more, I think, because of using 
the same oil for a temperature of 377 
(in the high-) and 240 (in the low-), we 
had hard work to keep it from showing 
signs of distress. We used a little over 
I2 quarts every 23% hours in this cyl- 
inder. Probably a heavier oil in the high- 
would have saved a dollar to a dollar 
and-a half a day, and surely a cheaper oil 
would have done just as well for the low- 
pressure cylinder. 
WitttAm E, Drxon. 
Hudson, Mass. 


or a considerable period the high- 
pressure engines of three 20 and 36 by 
44-inch cross-compound units, of the 
Hamilton-Corliss type, coupled directly 
to electric generators and running at a 
speed of too revolutions per minute with 
an initial steam pressure of 140 pounds 
per square inch, gave an entirely satis- 
factory performance with an average rate 
of cylinder lubrication of about seven 
drops of “600 W” cylinder oil per min- 
ute. The tranquil aspect of this engine 
equipment was, however, destined event- 
ually to be sorely disturbed, when, in 
anticipation of a prospective enlargement 
of the plant by the addition of a tur- 
bine-driven generating unit, in connec- 
tion with which it was designed to use 
superheated steam, a superheater was in- 
stalled and connected to the steam main; 
the quantity of superheat being 100 de- 
grees Fahrenheit. Immediately that the 
engines were put to work with this high- 
temperature steam, they began to mani- 
fest those unmistakable symptoms of dis- 
tress which the experienced engineer al- 
Ways recognizes as indicative of insuffi- 
cient cylinder lubrication, and an increase 
of the oil feed to double and even treble 
the quantity used when the engines were 
supplied with saturated steam, seemed to 
have scarcely any mitigating effect what- 
ever. 

It was plainly to be seen that the‘600 W” 
would no longer suffice; and this being 
the case, it naturally devolved upon the 
oil company’s representative to furnish 
something that would meet the altered re- 
quirements. The oil man_ confidently 
averred that he had the needed article, 
and brought around a sample of it in a 
gallon can. The sample was tried accord- 
ing to directions, but it failed utterly to 
produce the desired result. The next 
day the oil man brought in four more 
gallon samples, all tagged and labeled 
with specific names, and requested that 
they be tested successively. The general 
result, however, was much the same as 


2. 


be 
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that attending the trial of the first sample. 

These samples, according to the agent, 
had been compounded with a view to 
producing a lubricant that would with- 
stand the 100 degrees of superheat, and 
yet would be no more expensive to the 
purchasing company than the oil that had 
formerly been supplied; but as they all 
fell a long way short of attaining the ob- 
ject aimed at, he felt constrained to 
recommend, as the only avenue of escape 
from the difficulty, the grade of higher- 
priced oil which his company compounded 
especially for use with superheated steam, 
and in accordance, he brought around a 
sample gallon of “ ” oil. The re- 
sult of the test, however, was no more 
satisfactory than in the case of the cheap- 
er grades, for the valves continued to 
grind, and the pistons to grunt and groan, 
in the same old way. 

The situation had by this time assumed 
a distinctly perplexing character for the 
oil man, who was, apparently, at his wits’ 
end to furnish a lubricant that would do 
the work on that particular job. Never- 
theless, he lugged in a can of oil the next 
which he avowed had 
pounded under his personal supervision 
from a formula of his own invention, and 
requested the engineer to give it a fair 
trial. The engineer did so and found that 
the oil worked splendidly, for the engines 
ran along as smoothly as they ever did, 
on a feed of one drop for every 12 rev- 





day been com- 


olutions. 

When the new brand of oil had 
thoroughly demonstrated its superior lub- 
ricating properties under the changed 


conditions of service, the oil man dropped 
in one day, and in a confidential mood, 
imparted the information that its excel- 
lence as a cylinder lubricant under high 
temperature, was altogether due to com- 
pounding the ingredients in the propor- 
tion of 10 pounds of oil of beeswax to 
45 gallons of cylinder stock of 600 de- 
grees fine test, and 5 gallons of acidless 
tallow oil. 

A: J: Dixon. 
Chicago, Il. 





Flywheel Explosion at Scranton 


the 
wheel 


I had an opportunity to inspect 
plant and the fragments of the 
mentioned in Power by Mr. Mason and 
1 heard the account from one of the en- 
after the first excitement had 
It seems that it was the custom 
night load until 
load began to 
larger unit was 


gineers 
passed. 
to let this set carry the 
the morning 
make it “trail,” when a 
started and the small set shut down for 
It now appears that the fly- 
let almost immediately after 
the load was taken off, with the result 
substantially as described by Mr. Mason. 

The portion of, the wheel that was 
some 200 feet and almost com- 


increasing 


the day. 
wheel 


go 


thrown 


pletely buried I had the pleasure to dig 
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cut with the assistance of two other men 
and the information thus gained was very 
interesting indeed. The piece weighed, 
I should guess, not far from 300 pounds 
and included a little more than the part 
of the rim covering two spokes, both of 
which broken off near the web. 
3etween these two spokes there was a 
heavy rib to which some part of the gov- 
ernor had been fastened. The break at 
one end of the rim section and the spoke 
adjacent to it showed no sign of struc- 


were 


tural weakness where it was possible to 
it of the dirt and fragments of 
The break at the other end was, 
however, of a very different character, 
as ‘is shown in the sketch, which is not 
to scale. At A there was an old crack 
into which oil had worked to a depth 
varying from ™% inch to an inch or more. 
A knife blade was stuck into the blow- 
hole B to a depth of at least 2% 
The inside of this hole had the appear- 
ance of having “frozen” before the pour- 
ing had been completed’ and the middle 
portion of the rim was of a 
coarsely crystalline structure. I should 
like to have seen the portion of the rim 
from which this piece parted, but the 
men did not know what had become of 
it, though it likely among some 


clear 
wood. 


inches. 


section 


was 


B 








Pawer, N.Y. 
PORTION OF WHEEL THROWN 200 FEET 
the roof of the 
The portion of the spoke 
adjacent to the rim break just described 
showed unmistakable signs of shrinkage 
strains. There was an oil-marked crack 
nearly all the way around, 
only small portions of metal scattered 


found later 


power house. 


pieces on 


extending 


here and there over the surface of the 
spoke showing fresh breaks. This, thére- 
fore, from the information that I was 
able to collect, seems to have been the 
weak section of the wheel. 

Returning now to the engine. When 
the wheel let go, the front end of the 
engine was jerked upward with = such 
force that the foundation bolts, four of 


which were located at the crank end of 
the bed, were broken off at the surface 
of the foundation, and the front end of 
the engine was raised to a considerable 
angle. The steam pipe, which was a long- 
radius wrought-iron bend, was_ bolted 
(without any separator) to the throttle 
valve. When the front end of the en- 
gine was moved so violently the throttle 
valve was ripped loose from its fasten- 
ings on the cylinder, and the reaction of 
the steam blowing from the end of the 
pipe turned it in such a way that the 
throttle end of the pipe was found up 
among the roof trusses, but the other end 
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was not disconnected from the ste, 
header. My conclusions are briefly stat. 
as follows: 

1. The wheel casting was defecti: 
though in a manner that would have be: 
detected only by accident when the wh, 
was new. There was enough met 
around the blowhole to make the casti: y 
ring true and it would have been 1 
reasonable to expect to find it by drilli: 

2. The speed variation in the natu: 
operation of the engine caused a slight 
springing of the wheel which graduall, 
weakened the metal in the rim and 3| 
ready overstrained spoke by the fatigue 
of the metal until ‘the normal running 
speed strained it almost to the breaking 
point. ’ 


3. The speed of the engine rose sud- 
denly upon the removal of the load, caus- 
ing a portion of the wheel to be carried 
away, thus throwing the wheel out of 
balance. 

4. The engine continued to rotate for 
a time with the unbalanced wheel which 
caused the jerk that broke the foundation 
bolts and the steam connection. 

5. The blame, so far as there is any 
blame, seems to be with the pouring of 
the casting. 

Apparently Mr. Mason’s informant and 
mine do not agree as to which end of 
the engine was raised from the founda- 
tion. It seems to me that both may be 
correct; that first one end was raised 
and thrown down violently, the reaction 
raising the other end of the engine. 

Cart H. BEACH. 

Scranton, Penn. 





Lead in Vertical Engines 


In the issue of October 12 H. E. Mansur 
says that vertical engines should have no 
lead; that the shaft should run free; that 
the cap on the top part of the box should 
not touch the shaft, and that the valve 
should be so set as to admit steam after 
the crank pin had passed the center line or 
the lead would lift the shaft in the boxes. 

I have set up a good many engines in 
the last 30 years and have built some—all 
but the molding and forging on them 
and I think that Mr. Mansur is mistaken 
in his ideas. If you don't keep the cap 
down on the shaft it will certainly lift, no 
matter what the weight is. The shaft 
will lift no matter what size the engine is. 
If the shaft is in proper shape the cap can 
fitted so that it will not heat. For 
5 years it has heen my experience i” 
setting valves to adjust them until you 
get the coolest running and yet be as eas} 
on the boiler as possible. If the caps are 
left with some lost motion and you should 
get some water in lower end of cylinder. 
where would your cap and bolts be? 
Broken TI think. 


be 


to 


C. T. Perry. 
Oil City, Penn. 
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The Test for Percentage of Carbonic Acid in Flue Gases Shown 
to Be Reliable as a Practical Measure of Boiler Furnace Efficiency 
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Although some time has elapsed since 


the contribution on “Real Relation of CO. 


to Chimney Losses,” by James E. Steely, 
appeared in Power (June 8), comment 
will surely be in order, for | have found 
that the author was not fully understood by 
many engineers and that conclusions have 
been drawn from his article which I do not 
believe were anticipated or desired. I be- 
lieve, furthermore, that Mr. Steely was 
in error in several particulars and ac- 
cordingly venture to oppose some of his 
conclusions. 

I would go on record at the outset with 
the statement that the determination of 
the percentage “of CO: (carbon dioxide, 
or carbonic-acid gas) in the gases of com- 
bustion is the most reliable all-around 
guide that we have of furnace efficiency, 
and for many reasons the only practical 
one. If the percentages of the unem- 
ployed, or free oxygen, and of the escap- 
ing combustibles, carbon monoxide, hydro- 
gen and methane (marsh gas), could be 
readily determined, that of CO: might 
be relegated to a very unimportant place. 
They cannot, however, be readily deter- 
mined and we cannot analyze for any of 
them without first removing the CO: 
from the gas sample. With proper ap- 
paratus, a CO, determination can be made 
every two minutes on flue gases and if 
one is in a hurry the thing can be done 
as rapidly as once a minute. 

To determine the percentage of oxygen 
will require from five to ten minute. 
Carbon monoxide, hydrogen and methane 
will each require more time than oxygen, 
and one must be something of an expert 
to handle hydrogen and methane. Methane 
is a slippery individual and we have good 
reasons for suspecting its presence in 
furnace gases at high temperatures. The 
difficulty consists in capturing the elusive 
methane and measuring it. 

If we go beyond CO:, we can scarcely 
stop short of a full analysis, for we have 
no right to assume the absence of either 
hydrogen or methane. We can almost 
with safety assume that if CO occurs, 
both of the other gases are to some ex- 
tent present. 

\ pound of the gas CO (not a pound 
of carbon in combination with oxygen 
forming CO) has a heat value of around 
4600 B.t.u., while a pound of methane has 
a heat value of 25,260 B.t.u. and a pound 
of hydrogen a heat value of 62,0c9 B.t.u. 

At standard temperatures and pres- 
sures a cubic foot of CO contains 341 
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B.t.u., a cubic foot of hydrogen 345 and a 
cubic foot of methane 1065. It will ac- 
cordingly be seen that a very little methane 
goes a very long way as compared 
with CO. 

When we are undertaking to account for 
heat losses we cannot therefore stop with 
CO and we would accordingly be unable 
to take Mr. Steely’s tables and compari 
sons as official, even if his figures were 
correct. I will undertake to show that 
they are wrong and that the conclusions 
which he draws from these figures are 
wrong also. 


FLuE-GAS ANALysis NEEDS INTERPRETA- 
TION 

We are not justified in assuming any- 
thing of a definite nature from the re- 
ported analysis of a sample of flue gases 
unless we know something of the cir- 
cumstances under which the sample ana- 
lyzed was taken. Flue-gas analysis is 
something that requires interpretation. 
As a general proposition the higher the 
percentage of CO, the greater the econ- 
omy, but this is a rule to which there 
are a great many exceptions. We must 
know what these exceptions are, we must 
understand how to interpret the analysis, 
and when we both “know” and “under- 
stand,” we have a practical and reliable 
guide for furnace operation in the CO: 
analysis. Judgment is necessary in all 
cases. Let me cite some instances: 

We may increase the percentage of CO2 
in the case of a chain-grate stoker by 
running the fires over and wasting carbon 
in tlie ash. It usually pays to sacrifice a 
little carbon in this way, if necessary to 
shut out the air leakage at the rear of 
the grate, but we can go to the extreme 
in this matter as in all others. We may 
dump so much combustible into the ashpit 
that the loss from this cause will exceed 
the gain indicated by the increase of CO. 

Suppose the case of an excess draft and 
air leakage into the breeching or last 
pass near the point where the gases leave 
the heating surfaces. The gases flowing 
through the breeching will be diluted by 
the excess air and the percentage of CO: 
will be low, owing to such dilution. If 
we stop these leaks we increase the draft 


pressure at the furnace beyond the re- 
quirements of economy. The percentage 
of CO. will be lowered at the furnace 
and throughout the passes of the boiler 
but it will be increased in the breeching. 
Efficiency will he lowered, as a leakage of 
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this kind in the face of an excess draft 
is a good thing and reduces coal con- 
sumption. 

We run our boiler furnaces for the 
purpose of generating steam to operate 
the plant, not for the purpose of seeing 
how much CO: we can manufacture. The 
load must be carried, gas or no gas, and 
it might be a losing financial proposition 
to, increase CO, at the expense of ca 
pacity. 

Other instances might be cited to prove 
my contention that the practice of flue 
gas analysis must be mixed with common 
sense, or gumption. We will now follow 
Mr. Steely’s article through to its con- 
clusion, taking up the various matters in 
the order that he raised them: 

Mr. Steely says: “Under a°very few 
conditions, a high CO. and a low flue-gas 
temperature will indicate a high economy 
or at least a low chimney loss, but it is 
not to be supposed that these factors al- 
ways indicate such condition.” I would 
amend this sentence by striking out the 
words “a very few” and substituting the 
word “most.” I have pointed out several 
circumstances that are exceptions to the 
rule that “the more CO. the gas contains 
the higher will be the efficiency.” 


CoaL ANALYSIS 

Mr. Steely next takes up the subject of 
coal analysis, explaining what is meant 
by the terms “proximate analysis” and 
“ultimate analysis.” He applies the term 
“volatile combustible” to all of the “vola 
tile matter,” which is a common mistake 
“Volatile combustible” cannot properly be 
reported in a proximate analysis, for the 
reason that the volatile matter is not all 
combustible, a large percentage of it be- 
ing inert and just as noncombustible as 
the ash. 

All of the oxygen contained in the coal 
is in combination with hydrogen as 
“water of composition” and this water of 
composition constitutes the greater part 
of the inert volatile matter. It is held in 
some sort of peculiar bond with the com 
bustible volatile matter and cannot be 
driven off in the laboratory by heating in 
an oven. It arises as water vapor when 
the volatile matter is distilled off or 
burned. Mr. Steely, in the several tables 
from which he draws his conclusions, 
treats all of the hydrogen of the coal as 
combustible and all of the oxygen as 
capable of performing the oxygen func- 
tion in combustion. His tables are ac- 
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cordingly in error. The “inert volatile 
matter” may be readily computed from 
an ultimate analysis and the “volatile mat- 
ter” corrected to “volatile combustible” 
by subtracting all of the oxygen and 
nitrogen and deducting from the hydro- 
gen an amount equal to one-eighth of the 
weight of the oxygen. This gives the 
true “volatile combustible’ and its heat 
value may be computed from DuLong’s 
formula. We must distinguish between 
the total hydrogen of the coal and the 
burnable or “disposable” hydrogen. 

Mr. Steely points out that errors arise 
in flue-gas analysis due to the condensa- 
tion of water vapor carried by the gases 
and also to the absorption of SO: by the 
potash solution employed to absorb CO:. 
The condensation of water vapor 
creases the volume of the chimney gases 
and makes the apparent percentage of 
CO: too high, while the SO. coming down 
with the CO, is credited as carbon dioxide 
and this increases the error. No one can 
dispute these facts, but anyone may take 
the position that they do not amount to 
anything and be correct in the contention. 
Let the water vapor condense if it wants 
to and let the SO: be absorbed. Taking 
Mr. Stee¥y’s own figures, with 5 per cent. 
of hydrogen, the error in the CO, read- 
ing due to the water vapor is only 0.13 
per cent. In other tables Mr. Steely makes 
the error due to SO: from 0.13 to 0.16 
per cent. The two errors added together 
make a result that is negligible for all 
practical considerations. It might be re; 
marked in passing that the air contains 
CO, to the extent of from 3 to 6 parts 
in 10,000 or 0.03 to 0.06 per cent. This 
adds further to the error and the addi- 
tion may amount to one-half as much as 
Mr. Steely adduces to the hydrogen. 

No one claims that the determination 
of the COz in flue gases can be more than 
relatively correct. Relative accuracy is 
amply sufficient and if we must have ab- 
solute accuracy, the whole thing is at once 
placed beyond the reach of the average 
operating engineer. We are satisfied with 
relative accuracy in other matters. We 
accept the coal record in terms of tons 
and pounds. No one thinks of demanding 
it in grams and milligrams. There is no 
occasion to split hairs in flue-gas analysis. 

Mr. Steely refers to two analyses of 
flue-gas samples, made during the run of 
an evaporation test at the exposition ex- 
periment station of the United States 
Geological Survey at St. Louis. He draws 
some conclusions from a comparison of 
these analyses that I consider entirely un- 
warranted. 


de- 


Tue St. Louts TEstTs 


Before commenting upon these analyses 
T must first call attention to certain facts 
in connection with these St. Louis tests: 

The bulletins of the Geological Sutvey 
report 78 tests, made “to determine the 
economy of coal as a fuel.” These tests 
were conducted upon a great variety of 
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coals, hailing from Alabama, 
Colorado, Illinois, Indiana, lowa, Kansas, 
Kentucky, Missouri, North Dakota, Penn- 
sylvania, Texas, West Virginia, Wyoming, 
New Mexico and Indian Territory. There 
was everything from lignite to anthracite, 
and no favorites were played, all of the 
coals pcing burned in the same furnace, 
on the same and under whatever 
methcd oi “tirnace management seemed 
good to the No attempt 
made to alter furnace conditions or meth- 
ods of burning the fuel to meet the 
requirements of the coal, and I 
judge that no special attempt was made to 
develop efficiency in any case. It was low 
in every instance. 

The average temperature of the escap- 
ing gases was over 628 degrees Fahren- 
heit. The average efficiency of the boil- 
er, including the grate, was about 62 per 
cent. The average air supply, computed 
on the CO: percentages, was about 270 
per cent., or nearly double what it should 
have been, if we agree that a supply 
equal to 140 per cent. of the theoretical 
amount represents good practice. The 
smallest quantity of air employed during 
any test was 200.5 per cent., and the great- 
est 570.2 per cent. 

The smallest loss due to heating the 
unnecessary air (the air above 140 per 
cent.) was 4.1I per cent., in terms of the 
total carbon ofsthe coal, and the highest 
loss 24.56 per cent. The highest loss due 
to CO, expressed in terms of the total 
carbon, was 5.95 per cent., the average 
percentage of CO in this case being 1.11 
per cent. by volume. The _ preventable 
loss due to heating excess air in the same 
instance was 5.44 per cent. By a strange 
coincidence, this horrible CO example, 
the worst in the entire 78 tests, was the 
one picked upon by Mr. Steely for his 
illustration. The test was No. 27 and 
the coal was described as New Mexico 
No. 1. The next highest CO occurred in 
test No. 22 and was 0.44 per cent. by 
volume. The average CO for the entire 
series of tests was 0.108 per cent. by 
volume and the average loss due to CO, 
expressed in terms of total carbon, was 
0.721, or a little less than three-quarters 
of one per cent. The average loss due to 
heating air in excess of 140 per cent. for 
the entire series of tests was 9.97 per 
cent. in the same terms of total carbon. 

I give the foregoing figures for several 
reasons: First, “it takes more than one 
swallow to make a summer” and more 
than one boiler test to establish the “law 
and the prophets” in steam engineering. 

Second, we have had these tests quoted 
at us ever since the St. Louis Exposition 
and all kinds of conclusions have been 
drawn from them, the quoter and drawer 
invariably picking out some isolated single 
test that seemed best suited to his pur- 
pose. It is pertinent to inquire, what 
special authority, if any, attaches to these 
tests, either singly or collectively? They 
do not show us how to secure good eco- 


grate 


fireman. was 


varying 
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Arkansas,nomic results with any of the coals teste 


There was apparently no effort made 
conduct the tests for the purpose of ¢ 
veloping possible efficiency, for no e 
ciency worth talking about was shown 
any of the tests, rather the contrary. Th: 
was no attempt made to conduct the tess 
with a uniformity as to conditions. | 
draft at the furnace ranged between 
extremes of 0.120 and 0.340. While 
furnace and general conditions may h: 
been adapted to some of the coals, they 
were certainly not adapted to all of them. 
The smallest percentage of total carbon, 
dropped through the grates with the ash, 
was 1.68 and the highest was 18.88, the 
percentage of carbon in the ash in the 
latter case being 59.38. Of what value 
are the data from a test on high-volatile 
coal if the fuel is burned in a furnace and 
on a grate adapted for anthracite? A 
test under such circumstances is unjust 
to the coal and it is unfair to assert that 
the data point to any dependable engi- 
neering conclusion. 
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INVESTIGATION OF Tést No. 27 


Let us now investigate test No. 27, the 
one from which Mr. Steely took his fig- 
ures and drew his conclusions: 

The coal, as already stated, was New 
Mexico No. 1. The boiler was of the 
Heine type, hand-fired, the furnace being 
of the ordinary kind and equipped with a 
patented, automatic, air-feeding, “smoke 
consuming” apparatus. We will merely 
note in passing, and without comment, 
that there was 64 per cent. of smoke. 

The main things that we must discuss 
in connection with this test are the analy- 
ses of the gases, as it is upon a compari- 
son of two of these analyses that Mir. 
Steely bases his figures. 

I will first quote from a letter recently 
received from the chief engineer of one 
of the largest power plants in New York 
City: 

“In a hand-fired plant, a ‘snap’ 
sample is to my mind of no value what- 
ever. I can go to any boiler in this plant 
and get a sample that will show anything 
you ask for, from 6 to 16 per cent., de- 
pending on what point in the cycle of 
firing the sample is taken from.” 

We will bear in mind that this St. Louis 
furnace was hand-fired and that the gas 
samples analyzed were essentially ‘snap’ 
ones. Lack of space precludes a discus- 
sion of the sampling apparatus employed, 
but I believe I am prepared to show that 
the samples could not have been aver- 
age ones for the periods they purported 
to cover. One analysis an hour means 
nothing, unless we can secure a sample 
that represents the correct average for 
that hour. 

I have already said that’ Mr. Steely 
picked upon the most extreme case of CO 
to be found in the entire series of 78 
tests. He next selected the sample show- 
ing the highest CO encountered during 
the test and compared it with another, the 


gas 
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oily one of the ten samples taken in 
which no CO was found. He admits that 
the case is an extreme one. 

Let us assume that the samples under 
discussion really represented the averages 
for the periods they were supposed to 
cover. The first thing that strikes us is 
disclosed by Table tr. 
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ing a critical study of anything, we should 
take the facts exactly as they are, assum- 
ing nothing. Note Table 2 taken from 
the log of the test in this connection. 

These were the conditions under which 
the test was actually run for three hours. 
The first of the gas samples analyzed was 
taken at 8.40 and from the manner in 


























TABLE I. 
| co, , oO. co. O Unaccounted For. 
ee ee 8.7 10.4 0.0 1.60 
SS SS A eee 10.1 8.6 a 0.95 
If the analyses were correct, we may which it was collected, no one can tell 


charge the unaccounted-for oxygen to 
the hydrogen of the coal. I hold it more 
likely that an error occurred in the work 
of analysis than that there should have 
been nearly twice much disposable 
hydrogen in the first case as in the second. 
This is no reflection upon the man who 
made the analyses, for such errors will 
occur. Chemists are well acquainted with 
the fact that the cuprous chloride solu- 
tion, employed for the absorption of CO, 
holds the gas in a very unstable way, and 
will under some circumstances return it 
after absorption has occurred. We are ac- 
cordingly justified in entertaining two 
doubts with reference to these analyses. 
The analyst might have been in error and 
the cuprous chloride might not have been 
in the right frame of mind. In either case 
there might have been CO in the first 
sample and less than 2.1 per cent. in the 
second. Also, in either case the figures 
are useless for Mr. Steely’s line of com- 
parison. 


as 


what portion of the hour it was presumed 
to cover, or in actual fact represented. 
Mr. Steely took this analysis and the one 
made at 10.40 for the purpose of his 
comparison and applied a stack tempera- 
ture of 600 degrees and a _ boiler-room 
temperature of 72 degrees to both of them. 
One set of conditions governed the gases 
for the first hour and entirely different 
conditions governed them during the 
third. We can get flue gases of almost 
any composition we desire, if we tease 


the fire with a hoe and a slice bar. The 
fuel may be made to belch combustible 
spasmodically. 


The percentage of free oxygen measures 
the percentage of unemployed air passing 
through the furnace. Does the net avail- 
able heat carried away by the com- 
bustible gases exceed that which would 
be appropriated by the extra air required 
to burn them? It often more to 
burn CO than we save by consuming it. 
We can’t run the boiler furnace with the 


costs 









































TABLE 2. 
TEMPERATURES. DRAFT IN INCHES. 
Boiler | 
Room, Stack, | | 
Time, A.M. "3. "7. | Hood. Furnace. CO,. oO. Co. 
7.34 467 
8.00 60 564 0.42 0.09 
8.20 61 538 0.37 0.07 
8.40 63 517 0.24 0.09 8.7 10.4 0.0 
9.00 64 487 0.21 0.08 } 
9.20 65 476 0.22 0.08 } 
9.40 66 466 0.20 0.09 10.7 8.1 1.1 
10.00 66 458 0.2: 0.13 
10.20 67 582 0.52 0.29 } 
10.40 68 552 0.27 0.13 10.1 | 8.6 2.1 
7.34 Test started, fire 2 inches thick. 
9.15 Fire raked, 6 inches thick. 
9.54 Fire raked, 7 inches thick. 
10.15 Fire raked, 7 inches thick. 
10.21 Fire sliced. 








We will now assume that the samples 
taken for analysis represented correct 
averages and that the analyses as _ re- 
ported were correct; can we accept Mr. 
Steely’s figures and conclusions? Hardly. 
Let us look into the matter further. 

My main objection to Mr. Steely’s fig- 
ures is that they too largely rest upon 
hypothesis and assumption. They are 
based upon an assumed flue-gas tempera- 
ture of 600 degrees Fahrenheit and an 
initial air temperature of 72 degrees Fah- 
renheit. The real figures as to tempera- 
tures were available, and if we are mak- 


air and the time has 
come to apply gas analysis in a practical 
way, mixing with it just as little as pos- 
sible of theory and figures. I concede 
that a low CO: under certain conditions 
will express more efficiency than a higher 
percentage under certain others. What 
we want is a guide for furnace operation 
that will enable us to save the most coal 
under all of the conditions that obtain 
during the day’s run. A difference of 
a hundredth of an inch in the draft pres- 
sure at the furnace will affect the rate 
of coal consumption, but we cannot con- 


theoretical supply of 
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trol drafts to the nicety of hundredths. 
We can only approximate things in fur- 
nace practice, and I therefore say that 
the best approximate guide is the most 
practical. When it comes to specific heats 
and slide rules, what may we expect of 
the average fireman? 


PERCENTAGE OF CO; A MEASURE OF PER- 
CENTAGE OF Excess AIR 

The percentage of CO: is a closely ap- 
proximate measure of the percentage of 
unemployed air passing through the fur- 
nace. The wastes due to excess air will 
in almost every instance many times ex- 
ceed any accompanying waste due to in 
complete combustion. About 780 tests of 
flue gases were made at St. Louis, the 
78 tests covering about that number of 
hours. I doubt if Mr. Steely can pick 
another pair of gas samples from the en- 
tire list and duplicate his figures, let him 
work upon assumed stack temperatures 
or take the actual figures as he chooses. 
The fireman can rely upon CO, about 779 
times out of 780. It is of course neces- 
sary to consider air leaks in the setting 
and various other matters in connection 
with gas analysis. 

Every effort should be madg¢ to popu- 
larize gas analysis in the boiler room. The 
subject is one that has been covered with 
too much mystery by the theorist. There 
is no mystery about it. Theories and 
formulas are all right in their places and 
when we are writing for technical men 
we may pepper and salt our subject as 
much as we please with them. We do not 
find technical men in our boiler rooms 
and if flue-gas analysis is to make head- 
way with the operating men, we must 
simplify the proposition as much as pos- 
sible. 
expert to determine oxygen and CO, he 
must be still more of an expert to deter 
mine hydrogen and methane. Anybody 
can determine CO: and analysis for this 
gas is sufficient for all practical pur- 
poses. If we are making a critical study 
of the furnace, it is another matter alto- 
gether. 

I fear that Mr. Steely left the impres- 
sion that the CO. analysis was in no case 
to be depended upon as a guide in fur- 
nace operation. The facts are that it can 
be relied upon in almost every instance. 
There are exceptions, but they are rela 
tively few and widely scattered. 

The best argument in favor of CO, as 
against CO, is found in the averages on 
St. 


figures. 


A man must be something of an 


these Louis tests. I will repeat the 
The average loss, in terms of 
carbon, for the entire series of 78 tests, 
occasioned by the presence of CO, was 
0.721 per cent., while the average loss due 
to air in excess of 140 per cent. was 9.97 
per cent. The percentage of CO, being 


a closely approximate measure of the 


percentage of excess air, it would seem 
wise for the purposes of ordinary prac- 
tice to confine ourselves to an investiga- 
tion of this gas. 
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Estimated Horsepower of a Gas 





Engine 
The accompanying tables were pub- 
lished in our issue for March 23, this 


year, and we have had so many requests 
for extra copies of that number, which is 








TABLE 1. 





Constant x Diam. « Stroke K Rev. per Min. = 
Probable Brake Horsepower. 




















TYPE OF CYLINDER. 
me Single- Double- 
Kind of Gas. acting. acting. 
Producer Rese ee esneesris 0.000056 | 0.000112 
Illuminating........... 0.000065 | 0.00013 
(| errs 0.00007 0.00014 
out of print, that the tables are reprinted 


here again. Some errors in the original 
article, due to accidental transpositions 
of the data from which the calculations 
were made, are corrected in the present 
tables, which will, therefore, 
more useful than the originals. 

The constants in Table 1 


be found 
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Table 2 gives the products of the con- 
stants in Table 1 and the square of the 
piston diameter for single-acting engines, 
and similar products for double-acting 
engines, modified by an allowance of 6 
per cent. for the space occupied by the 
piston rods. This, of course, is a rough- 
and-ready allowance, since the space oc- 
cupied by the rods ranges from about 
5 per cent. of the piston area in engines 
of relatively small output up to about Io 
per cent. in very large engines. Since the 
proper deduction for the large majority 
of engines in use ranges from 5 to 7% 
per cent., however, the allowance will 
give more nearly accurate results than 
would be obtained by ignoring the pis- 
ton-rod area. 

These tables apply only to engines op- 
erating on the four-stroke cycle. 

The stroke and diameter are to be 
taken in inches. 





In winter, if the boiler is exposed to 
cold, close the valves between the boiler 
and the water-gage glass when the boiler 
is shut down for the night, and let the 




















are the ap- water run out of the glass. Also leave 
proximate brake horsepower obtainable all drain cocks on pipes, etc., open. 
TABLE 2. APPROXIMATE HORSEPOWER CONSTANTS. 
Constant X Stroke K Rev. per Min. = Probable Brake Horsepower per Cylinder. 
SINGLE-ACTING ENGINES. DOUBLE-ACTING ENGINES. 
Cylinder Producer |Illuminating| Natural Cylinder Producer | Illuminat-| Natural 
Diameter. Gas. Gas. Gas. Diameter. ias. ias. Gas. 
5 0.00140 0.00162 0.00175 10 0.0105 0.0122 0.0132 
5} 0.00154 0.00179 0.00193 104 0.0116 0.0135 0.0145 
5 0.00169 0.00197 0.00212 1 0.0128 0.0148 0.0159 
Py 0.00185 0.00215 0.00232 114 0.0139 0.0161 0.0173 
6 0.00202 0.00234 0.00252 12 0.0151 0.0175 0.0189 
6} 0.00219 0.00254 0.00274 124 0.0164 0.0191 0.0206 
64 0.00237 0.00275 0.00296 13 0.0178 0.0207 0.0222 
6} 0.00255 0.00297 0.00319 134 0.0191 0.0222 0.0239 
7 0.00274 0.00319 0.00343 14 0.0206 0.0239 0.0257 
at 0.00294 0.00342 0.00368 144 0.0222 0.0257 0.0277 
7 0.00315 0.00366 0.00394 15 0.0236 0.0274 0.0295 
7t 0.00336 0.00390 0.00421 16 0.0270 0.0313 0.0337 
8 0.00358 0.00416 0.00448 17 0.0305 0.0354 0.0381 
84 0.00381 0.00443 0.00476 18 0.0340 0.0395 0.0425 
Sf 0.00405 0.00470 0.00506 19 0.0380 0.0441 0.0474 
8 0.00429 0.00498 0.00536 20 0.0421 0.0489 0.0526 
9 0.00454 0.00526 0.00567 21 0.0464 0.0538 0.0579 
94 0.00505 0.00587 0.00632 22 0.0510 0.0597 0. 0637 
10 0.00560 0.00650 0.00700 23 0.0557 0.0646 0.0696 
104 0.00617 0.00717 0.00772 24 0.0606 0.0703 0.0759 
1 0.00678 0.00786 0. 00847 25 0. 0657 0.0763 0.0827 
114 0.00741 0. 00860 0.00926 26 0.0711 0.0825 0.088 
12 0.00806 0.00936 0.0101 27 0.0767 0.0890 0.0959 
124 0.00875 0.0101 0.0109 28 0.0825 0.0958 0.103 
13 0.00946 0.0110 0.0118 29 0.0885 0.103 0.111 
134 0.0102 0.0118 0.0127 30 0.0947 0.110 0.118 
14 0.0110 0.0127 0.0137 31 0.101 0.117 0.126 
144 0.0118 0.0137, 0.0147 32 0.108 0.125 0.135 
15 0.0126 0.0146 0.0157 33 0.115 0.133 0.1438 
16 0.01438 0.0166 0.0179 34 0.122 0.142 0.152 
17 0.0162 0.0188 0.0202 35 0.129 0.149 0.161 
18 0.0181 0.0210 0.0227 36 0.137 0.158 0.171 
19 0.0202 0.0234 0.0252 37 0.144 0.168 0.180 
20 0.0224 0.0260 0.0280 38 0.152 0.177 0.190 
21 0.0247 0.0287 0.0309 39 0.160 0.186 0.200 
22 0.0271 0.0315 0.0339 40 0.168 0.195 0.210 
23 0.0296 0.0344 0.0370 41 0.177 0.205 0.221 
24 0.0323 0.0374 0.0403 42 0.186 0.216 0.232 
25 0.0350 0.0406 0.0437 43 0.195 0. 226 0.243 
26 0.0379 0.0439 0.047: 44 0.204 0.236 0.255 
27 0.0408 0.0474 0.0510 45 0.213 0.247 0. 266 
28 0.0439 0.0510 0.0549 46 0.223 0.258 0.278 
29 0.0471 0.0547 0.0589 47 0.233 0.270 0.291 
30 0.0504 0.0585 0.0630 48 0.243 0.282 0.304 





























per inch length of stroke, per revolution 
per minute, and per inch’ of piston diam- 
eter. That is, if the piston diameter be 
represented by D and the length of stroke 
by S, the approximate brake horsepower 
will be given by the formula: 


Dx S X ebm. X constant = B.A-P. 


Always bear in mind to clean out a 
boiler thoroughly after doing any ham- 
mering on it, as scale may have been dis- 
lodged and have dropped down on the 
fire sheet. Bags and serious ruptures 
have resulted from neglect of this pre- 
caution. 
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Gasolene and Alcohol as Engine 
Fuel 


The United States Geological Survey h: 
recently issued a bulletin on “Commerci 
Deductions from Comparisons of Gas: 
lene and Alcohol Tests on Internal-Con 
bustion Engines,” by Robert M. Stron; 
The tests, which were under the tec! 
nical direction of R. H. Fernald, eng: 
neer in charge of the producer-gas s 
tion of the Technologic branch, were co: 
ducted at the fuel-testing plant in S 
Louis, Mo., and at Norfolk, Va. The 
tests dealt primarily with gasolene, forn 
ing part of an investigation of minera| 
fuels. To determine the relative economy 
and efficiency of gasolene it was com- 
pared with denatured alcohol. 

When the series of tests was started, 
it was found that it took from 50 to too 
per cent. more alcohol than gasolene to 
produce a given power. With special 
alcohol engines, however, suited to the 
use of alcohol, the latter fuel has been 
made to do as much work, gallon for 
gallon, as the gasolene. On this point, the 
bulletin states that by using alcohol in 
an alcohol engine with a high degree of 
compression (about 180 pounds per square 
inch above atmospheric pressure) the 
fuel-consumption rate in gallons per 
horsepower per hour can be reduced to 
practically the same as the rate of con- 
sumption of gasolene for a gasolene en- 
gine of the same size and speed. The 
indications are that this fuel-consumption 
ratio for gasolene and alcohol engines 
will hold true for any size or speed, if 
the cylinder dimensions and revolutions 
per minute of the two engines are the 
same. 

Some of the more important results 
and conclusions stated in this bulletin are 
as follows: 

The “low” heat value of completely de- 
natured alcohol will average 10,500 heat 
units per pound, or 71,900 heat units per 
gallon. 

The low-heat value of 0.71 to 0.73 
specific gravity gasolene will average 109,- 
200 heat units per pound, or 115,800 heat 
units per gallon. 

A pound of gasolene requires approxi- 
mately twice as many pounds of air for 
complete combustion as a pound of al- 
cohol. 

A gasolene engine having a compres- 
sion pressure of 70 pounds but otherwise 
as well suited to the economical use of 
denatured alcohol as gasolene, will, when 
using alcohol, deliver about Io per cent. 
greater maximum power than when using 
gasolene. 

When the fuels for which they are de- 
signed are used to an equal advantage. 
the maximum brake horsepower of at 
alcohol engine having a compression pres- 
sure of 180 pounds is about 30 per cent 
greater than that of a gasolene engire 
having a compression pressure of 70 


~ 
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pounds, but of the same cylinder diam- 
ter, stroke and speed. 

Alcohol diluted with water in any pro- 
portion, from denatured alcohol, which 
ontains about 10 per cent. of water, to 
mixtures containing about as much water 
as denatured alcohol, can be used in gas- 
olene and alcohol engines if the engines 
are properly equipped and adjusted. 

When used in an engine having con- 
stant compression, the amount of pure 
alcohol required for any given load in- 
creases and _ the available 
horsepower of the engine decreases with 
a diminution in the percentage of pure 
alcohol in the diluted alcohol supplied. 
The rate of increase and re- 
spectively, however, is such that the use 
of 80 per cent. alcohol instead of 90 per 
cent., or denatured alcohol, has but little 
effect upon the performance of the en- 
gine; so that if 80 per cent. alcohol can 
be had for 15 per cent. less cost than go 
per cent. alcohol and could be sold with- 
out tax when denatured, it would be 
more economical to use the 80 per cent. 
alcohol. . 


maximum 


decrease, 


The relative hazard involved in the 
storage and handling of gasolene and 
denatured alcohol is of particular im- 


portance in considering their use as fuels 
for marine and factory engines and en- 
gines to be placed in the basements of 
office buildings or in other places where 
a general fire would be likely to result 
from the accidental burning of the fuel 
stored or carried for immediate supply, 
or where the forming of explosive or in- 
flammable mixtures of the fuel vapors 
and air in the immediate vicinity would 
be hazardous. 

Very few alcohol engines are being 
used in the United States at the present 
time, and but little has been done toward 
making them as adaptable as gasolene 
engines to the requirements of the vari- 
ous classes of service. Engines for sta- 
tionary, marine and traction service, au- 
tomobiles, motor trucks and motor rail- 
way cars designed especially to use de- 
natured alcohol have, however, been tried 
with considerable success. 

The price of denatured alcohol is 
greater than the price of gasolene, and 
the quantity of denatured alcohol con- 
sumed by an alcohol engine as ordinarily 
constructed and operated is in general 
relatively greater than the quantity of 
gasolene consumed by a gasolene engine 
of the same type. Considerable attention 
is being given to the development of 
processes for the manufacture of alcohol 
from cheap, raw materials which are gen- 
erally available, and it seems reasonable 
'o expect that the price of denatured al- 
cohol will eventually become as low or 
lower than the price of gasolene, es- 
pecially if the price of gasolene advances. 
it also seems reasonable to expect a 
‘reater general improvement in alcohol 
ngines than in gasolene engines. 


POWER AND THE ENGINEER. 
Lubrication of Engine Cylinders 


By WILLIAM WESTERFIELD 





I note the request, in the editorial de- 
partment, for information as to quantity 
of cylinder oil used. 

It depends on the quality of the steam, 
the quality or character of the oil used, 
and also on the condition of the engine 
cylinder itself. I make it a rule to be 
sure and use enough and watch results, 
that is, the running of the engine. If 
the valves are not getting sufficient lubri- 
cation, they have a way of telling you 
about it. You will note a trembling sen- 
sation if you lay the hand on the valve 
rod or stem, and by putting the ear to 
the cylinder it will be easy to tell whether 
the piston and cylinder walls are getting 
what is “coming to them.” If they are 
not it will be easy to distinguish a grat- 
ing, scraping or scratching sound. The 
best way to listen for symptoms of this 
kind is to take a lead pencil, place the 
point against the engine cylinder at the 
proper point and place the other end in 
the ear, snugly. Then every sound that 
occurs in the cylinder will come to you 
very distinctly. In this way one avoids 
the necessity of being at sea as to what he 
is doing. 

It has some time since I have 
been directly in charge of a power plant, 
but I will say that I have operated slide- 
valve engines of 150 horsepower capacity 
on one quart of cylinder oil per twenty- 
four hours. As I have said, the quan- 
tity of oil used will depend on conditions. 

While I am at it, I will say something 
about the use of cylinder oils that was 
not the editorial sug- 
I have found in many instances 
that engineers were using high flash-test 
oils where the pressure was low and a 
cheaper oil would have done the work 
much better than the more expensive. I 
have known engineers to have a pure 
mineral oil of high flash test at a high 
price, where the steam pressure was only 
Xo pounds by gage, and very wet. In 
one case of this kind they were paying 
80 cents per gallon, and on my recom- 
mendation they tried a lower-grade com- 
pounded oil at 35 cents per gallon, and 
they better than with the 
higher grade. Later I advised the use of 
a still cheaper oil at 29 also a 
compounded article, and the results in this 
plant were just as satisfactory as with 
the high flash-test oil formerly used at 
about three times the price. 

I now have supervision of one plant 
where 


been 


incorporated in 
gestion. 


got results 


cents, 


that is 
purely mineral, and a crack brand of one 
of the largest companies. I took the mat- 
ter up with the manager of the oil com- 
pany, and selected a grade that sold for 
one-third the price of the other, and the 
results are perfect. The pressure in this 
case is 90 pounds. 


they were using an oil 
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In this connection, I want to say that a 
pure mineral oil is about the most worth- 
less thing you can get for wet steam, no 
matter what the grade may be. I have 
for years made it a practice to select an 
oil suited to the conditions that exist in 
any particular plant. For dry steam at 
high pressure, use a higher grade of oil, 
and if it is a pure mineral oil so much 
the better. But if you want something 
that will stick to the metallic surfaces and 
not wash off when your steam is wet, a 
compounded oil is the thing. 

It is also a mistake to purchase a high 
flash-test oil for low pressures and tem- 
peratures under any condition. So long 
as the oil is not decomposed by the heat 
it is subjected to in the cylinder, or its 
lubricating qualities destroyed, it is good 
for the work, so far as this quality is 
concerned. Hence money spent for a 
high-test oil, where it is not required, is 
money thrown away. 

In many cases, when operating plants 
of larger capacity, and where the main 
units operated under high pressures, say 
150 to 160 pounds, gage, I have used a 
high-grade oil in the main engines, and in 
the auxiliary apparatus, such as pumps, 
etc., a cheaper and lower grade. This 
can be done to advantage, because the 
steam to the pumps is almost always wire- 
drawn, hence its pressure and tempera- 
ture low when it enters the steam 
chest and cylinders of the pump and 
comes in contact with the oil. 

While I will not assert that these little 
economics make multimillionaires, I will 
say that they help to do so; and even if 
they did not, the practice of them will 
raise the engineer in the estimation of the 
watchful employer, which means better 
conditions and more money. 


are 





Condenser Repair Kink 


The condenser was a cast-iron affair 
surface-cooled by a centrifugal pump op- 
erated by an independent For 
some reason—probably left running too 
slow—this pump lost its prime. The en- 
gineer did not notice it until the main 
engine began to labor, due to the drop in 
vacuum. He immediately speeded the cir- 
culator up to full speed and forced a lot 
of cold water through the condenser. Not 
long after attendant noticed steam 
seeping out through the side of the con- 
denser and on examination found a crack 
had developed from the head for about 
2 feet along the side. 


engine. 


an 


A pin hole was 
drilled at the end of the crack to stop it 
from and a_ closely fitting 
bronze patch was cast to completely cover 
the crack. MHalf-inch cap screws 
put in at 3-inch intervals all the way 
around, and a mixture of red and white 
lead, worked up to the consistency of 
dough, was placed over the crack. The 
patch was then drawn up snugly on this 
joint and stopped all further trouble. 


extending, 


were 
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Some Useful Lessons of Limewate) 


A Further Discussion of the Subject of Coal Analysis; the Simple 


Apparatus Required; the Method of Analysis Simply Explained 





BY 


In the last lesson we began the dis- 
cussion of coal analysis, noting that the 
four chief ingredients to be determined 
are first the moisture; second the volatile 
matter; third the fixed carbon and fourth 
the ash. Now to make a good analysis of 
coal means “quantitative” work. But this 
means a fair chemical balance , some good 
crucibles, and also some desiccators; not 
to mention “aif a dozen other little things, 
such as forceps to handle the crucibles with, 
pipe-stem triangles to heat the crucibles 
on and also a good bunsen burner. Now 
it is quite possible that some of you may 
be interested enough in this to try to have 
your superintendent get you an outfit. 

One can make a very fair balance for 
himself by using knife edges made from 
the sharp angle of a specially broken piece 
of glass. Every good balance has three 
knife edges, one at the central part of the 
beam and one at each end of the beam to 
carry the scale pans. But these knife 


Same Level 


avd 
— fice 
Fulcrum 


Diagram of Balance|Beam. Showing Knife-Edge 
in same level, and| Arms of equal length. 


DA Gury Beam Rigid. 





Fulcrum above 4 
Center of Gravity 





Power, N.Y. 
FIG, I 


edges should have some hard surfaces to 
work on, and pieces of common glass 
will serve, in one case set into the top of 
the post on which the beam rests, and in 
the other cases set on the top of the 
ends of the beam to support the knife 
edges which carry the scale pans. The 
relative positions of these knife edges and 
these flat glass surfaces are shown in Fig. 
1. Very few chemists will bother to make 
themselves a balance which is accurate and 
sensitive, but I can testify from my own 
experience that if one is willing to take 
the pains he can have a very good home- 
made balance. There is another thing to 
be considered and that is a set of weights. 
These weights will have to be bought or 
borrowed, but I have seen an interested 
student make a very good set of weights 
by filing down pieces of a brass rod for 
the coarser weights, cutting up thin alu- 
minum foil for the finer weights and’ com- 
paring these with a good standard set. 
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Also, a piece of fine aluminum wire will 
make a very good rider to be adjusted on 
the right arm of the balance beam. There 
is nothing at all impossible in getting a 
homemade balance, but perhaps we had 
better reserve that for a special lesson 
which may come later, and we will assume 
for the present that you have some kind 
of a balance which is sensitive at least 
to centigrams, that is, hundredths of a 
gram. 


MeEtTHop oF ANALYSIS 
In determining the moisture, all that is 
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FIG. 2 


necessary is to get a couple of watch 
glasses which balance each other, and this 
can be done by filing away a little of one 
or pasting little strips of paper on the 
lighter watch glass. Then put into one of 
the watch glasses a certain amount of the 
coal-dust sample, 5 or 10 grams. 
Weigh this carefully, using the other watch 
glass for a counterbalance, and then put 
it in a tin box over a moderate source of 
heat. You can make a round hole in the 
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top of the can, in which you will put : 
cork, and through which you will insert 
a thermometer, as shown in Fig. 2. The 
can should have a small hole near the top 
at the side and another at the bottom for 
air circulation. 

If you are using a Fahrenheit thermom- 
eter let the temperature rise so that the 
thermometer will show about 225 degrees, 
or if you are using a Centigrade thermom- 
eter, about 110 degrees. About two hours’ 
heating of the sample at this temperature 
will dry it. It should then be cooled by 
setting it on a clean glass plate and cov- 
ering it with a big tin can, underneath 
which (and at the side of your coal sample 
in the watch glass) stands a little cup of 
strong sulphuric acid or calcium chloride, 
not chloride of lime or bleaching powder, 
but real calcium chloride, CaCl. See Fig. 3. 
This is to keep the air dry in the cover so 
that the coal sample will not absorb mois- 
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ture on cooling. In 10 or 15 minutes 
remove from the tin-cover desiccator the 
watch glass carrying the coal sample and 
weigh it. The difference from the original 
weight (5 or 10 grams, or whatever it 
was) represents the loss in mechanical 
moisture. 

The Volatile Matter—The volatile mat- 
ter is determined by weighing out one or 
two grams of the coal sample in a clean 
percelain crucible, setting this on a pipe- 
stem triangle on an iron support, putting 
on the cover, and igniting strongly for 
six or seven minutes over a good bunsen 
flame. This operation distils from the 
coal all the volatile matter, leaving only 
the coke-like carbon and the ash. Remove 
the flame after six or seven minutes’ igni- 
tion, leaving on the cover until the cruci- 
ble is almost cool, so that the hot carbon 
will not be burned off by the air. When 
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there is no danger of burning up the fixed 
carbon inside the crucible, the cover can 
be removed, and with the forceps the 
crucible can quickly be placed on glass in 
the homemade desiccator. Let this cool 
until it is at the temperature of the room, 
or 20 minutes, and then weigh 
quickly. The loss in weight will be the 
volatile matter plus the moisture which 
you have already determined, and which 
may be subtracted from the apparent !oss 
of volatile matter by calculating in per- 
centages. 

The Fixed Carbon—To determine this, 
take the same crucible, with the same coal 
sample (minus its volatile matter) and 
ignite it strongly over the flame without 
a cover until all the carbon has burned 
away and there remains only a _ clean 
white, grayish or reddish ash. As before, 
but while still hot, remove this crucible 
into the desiccator ; do not place the cruci- 
ble directly on glass, but on a little dry, 
clean sand, or a strip of thin asbestos 
board, to avoid cracking the glass. When 
this is cool, weigh it; the difference be- 
tween the weight of the crucible after the 
volatile matter had been burned off and 
this weight of the crucible with the ash 
represents the fixed carbon, or the most 
valuable part of the coal. 

The Ash—Before you began this experi- 
ment you had to weigh the empty crucible. 
Taking this weight from your notes and 
subtracting it from the weight of the 
crucible plus the weight of the ash, of 
course, will give you the weight of the 
ash. As has been said before, this ash 
usually consists of silicate of alumina or 
fireclay. 

Calculation—You have now the weights 
of, first, the volatile matter, represented 
by the loss on heating the crucible and 
coal with the cover on for six or seven 
minutes; second, you have the loss be- 
tween this weight and the weight of the 
crucible and the ash; and, third, you have 
the weight of the ash by subtracting the 
weight of the original crucible. 
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These three differences, the weight of 
the volatile matter, the weight of the 
fixed carbon and the weight of the ash, 
when added together should equal exactly 
the weight of the original coal; thus, sup- 
posing that you took a gram of the coal 
and that the crucible weighed 12 grams. 
Then your first weight of the crucible plus 
the coal would be 13 grams. Assume that 
the weight of the crucible plus the coal 
after the volatile matter is driven off is 
12.90 grams. That indicates a loss of 
volatile matter of 0.1 gram, which is 10 
per cent. volatile matter. Assume that 
the weight of the crucible plus the ash 
after burning off the fixed carbon is 12.10. 
That represents a loss for the fixed carbon 
of o8 gram, or 80 per cent. of the orig- 
insl coal. Now, your crucible, weighing 
i2 grams, when subtracted from 12.10, the 


Wight of the crucible plus the ash, 
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shows 0.1 gram, or 10 per cent. ash. Of 
course, in actual work your crucible will 
not weigh exactly 12 grams, but you can 
put in exactly 1 gram of coal and the dif- 
ferences might be relatively the same, al- 
though the volatile matter, the fixed car- 
bon and the ash vary in all coals. Hence 
your analysis stands as follows: Amount 
of coal taken, 1 gram; volatile matter, 10 
(including moisture); fixed carbon, 80; 
ash, 10; total, 100. 


PECULIARITY OF THE FIGURES 


There is something peculiar about the 
figures of such an analysis to which refer- 
ence must be made. In the case of a coal 
analysis the sum of the volatile, the fixed 
carbon and the ash ought to come to a 
total of exactly 100 per cent.; and yet 
there is hardly any other analysis com- 
monly performed by chemists where an 
actual 100 per cent. total of irigredients is 
allowable. At first sight this may seem 
surprising, but incidental human errors 
and the incidental chemical and mechani- 
cal errors due to slight impurities, or to 
slight losses (as the impurities in the re- 
agents, or the losses incidental to precipi- 
tating, filtering and washing 5, Io or 15 
ingredients) are so great that there is not 
one chance in a hundred thousand that 
the results of a good analysis will add up 
exactly 100 per cent. As a rule, the total 
comes between 99 per cent. on the one 
hand and tor per cent. on the other, and 
in very good analyses between 99.5 per 
cent. and 100.5 per cent. Indeed, this 
close approximation to 100 per cent. with- 
out exactly hitting it is commonly re- 
garded among chemists as an incidental 
proof of the genuineness and honesty of 
the work, while an analysis of the ordi- 
nary substance (excepting coal analyses) 
showing a total of 100 per cent. always 
carries the impression that the figures have 
been “cooked.” Of course this does not 
imply anything against a very common 
practice of calculating percentage into 100 
per cent., which is an entirely different 
thing, but when this is done it should be 
always so stated. Now you can see why 
it is not good form to have the ordinary 
chemical analysis foot up a total of ex- 
actly 100 per cent., while the ordinary coal 
analysis, with the volatile, the fixed carbon 
and the ash, should foot up exactly 100 
per cent. The reason for this is, that you 
start with a weighed crucible plus a 
weighed amount of coal. You do not do 
any dissolving, precipitating, filtering or 
washing, but simply subject the same 
crucible with its contents to varying de- 
grees of heat. The volatile, the fixed car- 
bon and the ash are represented by dif- 
ferences between certain weights, and as 
one difference where the other 
leaves off, obviously the sum of these dif- 
ferences ought to equal the original 
weight of the coal added to the weighed 
crucible. It is much as though you should 
try to divide the length of a foot rule into 
three parts. These three parts may vary 


begins 


975 


in different cases. One may be % foot, 
one % foot, and one 1/6 foot, or one may 
be 1/6 foot, one 3% foot, and the other 
1/12 foot; but in each case the sum of the 
three fractions must equal exactly 1 foot. 
So that is why, in a coal analysis, a total 
of 100 per cent. is not only allowable, but 
actually demanded. 


Try It YourseLF 

I do not suppose that all of the readers 
of Power will be able at once to step up 
to do this quantitative work implied in 
coal analysis, but it will not hurt anyone 
at least to try it; and if he cannot assem- 
ble or make all the apparatus required, it 
will not hurt one to know how it is done. 
The best rule in education is this: “If 
you would learn a thing, use it,” so the 
best way to understand a coal analysis is 
to try to do it. If there were any simple 
method of performing the coal analysis it 
would be described here, and, although 
quantitative analysis and the use of the 
balance are usually considered advanced 
subjects, yet I know of no reason why the 
beginner should not attempt them. Civil 
engineering and the use of trigonometry 
in measuring tracts of land are usually 
considered rather advanced subjects, but 
that should not prevent us from carrying 
a pocket 2-foot rule, or from knowing 
something about the compass and the 
north star. 

In addition to the short analysis of coal 
into the conventional ingredients called 
the volatile, the fixed carbon and the ash, 
there is another method of measurement 
called the thermochemical or calorimetric, 
which consists in actually measuring the 
heat given out by burning a weighed 
amount of coal in pure oxygen. Of course 
this is still more accurate for commercial 
purposes than the analysis as given above; 
for what one buys, when he buys coal, is 
really so much heat power and not merely 
so much fixed carbon or volatile matter; 
and even this volatile matter, particularly 
in bituminous coals and western lignites, 
may represent a very large part of the 
heating power of the coal. 

Just here I can imagine some of our 
husky readers as querying whether there 
is any use in all this bother to find out 
the chemical composition of the coal, when 
anyone can tell how it behaves practically 
under a boiler. An experienced fireman 
who knows his boiler can probably easily 
tell the difference between a good coal and 
a poor coal, but I doubt very much 
whether even the best fireman could al- 
ways tell the difference between a good 
steam coal, carrying, say, 78 or 79 per 
cent. fixed carbon, and another good steam 
coal of precisely the same external ap- 
pearance and quality, but carrying, say, 
from 80 to 82 per cent. fixed carbon; yet 
the difference between these two coals 
might easily amount to hundreds of dol- 
lars a year. That is the reason why these 
lessons of limewater may represent your 
opportunity. 
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POWER AND THE ENGINEER. 
Sulphur in Gas Engines 





The question of sulphur in producer 
gas now occupies somewhat the same 
position as did that of hydrogen a short 
time ago. All sorts of difficulties were 
attributed to the presence of this element 
in gas for power purposes. When any- 
thing occurred not easily understood, re- 
lating to the combustion of the fuel, it 
was easy to say that there was too much 
hydrogen in the gas. Producers were 
even designed with the object of making 
a gas containing no hydrogen in order 
to eliminate the disturbances attributed 
to this constituent. But it has been found 
that a reasonable amount of hydrogen 
is not disadvantageous, and back fires, 
preignitions and the like have been as- 
signed to their rightful causes. 

The possible effect of sulphur on their 
engines is now worrying more owners of 
plants than the older hydrogen question, 
and coals low in sulphur are in great de- 
mand in consequence. Careful tests by 
the United States Geological Survey, 
however, have failed to show any de- 
leterious effects on the engines themselves 
due to the sulphur in producer gas. Ac- 
cording to these tests, the places to look 
for trouble from sulphur are before the 
gas gets to the engine and after it leaves 
the engine. It should be noted, however, 
that the tests were made with single- 
acting engines. Double-acting engines 
are invariably equipped with water-cooled 
piston and somewhat “scattered” 
and unsystematic observations of such 
engines seem to indicate that there is 
more wear at the cooler parts of 
the rods when producer and _blast-fur- 
nace gases are the fuels than in engines 
operating on natural gas. The combina- 
tion looks suspiciously like sulphurous 
acid in the cases of the producer and 
blast-furnace gases. 

Sulphur in the producer has a tendency 
to cause clinkering and to this extent is 
undesirable, and a solution of sulphurous 
acid may be formed when the gas comes 
in contact with the scrubber water. It 
may well be possible that wet scrubbers 
will be lined with lead to guard against 
the corrosive action, when all grades of 
coal, both anthracite and _ bituminous, 
come to be gasified in producers. 

In the exhaust pipe, when it is “dosed” 
with a jet or spray of cooling water from 
the jackets, c@nditions are more favor- 
able for the oxidizing of sulphur dioxide 
into sulphurous acid and corrosive action 
may be expected there. However, the ex- 
haust piping of the ordinary plant is gen- 
erally the cheapest and easiest to replace 
of any of the equipment, and if the pro- 
ducer is gasifying a coal satisfactorily, it 
would seem that the fuel should not be 
hastily condemned, especially if such ac- 
tion is taken for fear of possible destruc- 
tive effect on the engine and the engine 
is of the single-acting type. 
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A change of coal was advised in 4 
recent installation because the exha.st 
smelled strongly of sulphur. This © >- 
ment in all its lower stages of oxidation 
has a distinct smell, indicating that ‘ie 
formation of the molecule is only p.r- 
tially complete. Therefore, when the ««- 
haust smells strongly of sulphur this is 
an indication that a large quantity, prip- 
ably the greater portion, of the sulphur 
contained in the fuel is passing harmless- 
ly to the atmosphere as dioxide, or at 
the worst, sulphurous, not sulphuric, acid, 





Firemen’s Licenses in Ohio 


The attorney-general of Ohio has 
rendered another decision bearing upon 
the engineers’ license law. From the 
newspaper account before us it would ap- 
pear as though it were directed against 
the special permits to firemen to operate 
Loilers issued by William E. Kennedy, 
until recently the chief examiner 

The law provides that “It shall be un- 
lawful for any person to operate a sta- 
tionary steam boiler or engine in the 
State of Ohio * * * without having been 
duly licensed, to do so as provided here- 
in.” And that “It shall be unlawful for 
any owner or user of any steam boiler 
or engines other than those excepted to 
operate, or cause to be operated, such 
steam boiler or engine without a duly 
licensed engineer in charge.” 

From the first part of the section it 
would appear to be necessary for firemen 
to have-a license; from the latter part 
it might be. inferred that the fact that a 
licensed engineer was in charge would be 
sufficient. The act provides for examina- 
tions only for persons who desire to act 
as steam engineers, with no allusion to 
firemen. Mr. Kennedy appears to have 
issued a special permit for firemen and to 
have accepted their fees therefor in the 
same way that fees were accepted from 
engineers for the regular engineers’ 
license. These fees were turned into the 
State treasury. W. E. Haswell, the new 
chief examiner, has instructed district 
examiners to notify all persons now hold- 
ing firemen’s licenses to report for ex- 
amination for engineers’ licenses at 2 
date to be affixed by the district ex- 
aminer. He intimates that considerable 
delay will be involved and that he will 
be reluctant, so far as is consistent with 
law and the general welfare of all per- 
sons affected, to prosecute firemen under 
the engineers’ license law until after the 
date fixed by the examiners for such ex- 
amination. It is further intimated that 
the chief examiner will not be likely to 
make a move toward arresting firemen 
until the legislature has had a chance to 
amend the law, and to give firemen 4a 
license law of their own with different 
examinations than those for the enginecr. 
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Chicago Smoke and Electrification 


Vigorous criticism has lately been di- 
rected against the Chicago smoke-inspec- 
tio department, the burden of which has 
been that in proceeding against depart- 
ment stores, hotels, laundries and small 
plants in general, the fact has been lost 
sight of that the numerous railroads en- 
tering the city are really the greatest 
offenders in this regard and should be 
brought up with a round turn before any 
noticeable results can be achieved. In all 
the criticisms of Mr. Bird’s régime, how- 
ever, are contained allusions to the good 
that his administration has already ac- 
complished and doubtless had the activ- 
ities of the department been directed 
mainly to the suppression of railroad 
smoke the same criticisms that are now 
current would have gained circulation on 
the grounds that the stationary plants 
were being neglected. 

It is true that a large percentage of 
the downtown area of Chicago is covered 
with railroad tracks, which emphasizes 
the importance of smoke from this 
source; but it is also true that from the 
very nature of the case the locomotive 
will be the last source of this nuisance 
to be eliminated. The installation of a 
proper furnace in the ordinary stationary 
plant where weight and space are not 
of such prime importance, is a compara- 
tively simple matter, but coal burned in 
a locomotive fire’ box is burned in close 
contact with the heating surface and the 
gases quickly enter the boiler tubes where 
they are rapidly cooled, and have little 
chance of mixing with the necessary 
amount of oxygen. Small opportunity 
is given of introducing refractory ma- 
terial in amounts sufficient ‘to affect a 
favorable result and the conditions are 
all contrary to the teachings of the new 
school of combustion. 

Some radical change will have to be 
made in the motive power before smoke 
will be entirely suppressed and the citizens 
cf Chicago believe that electrification will 
ultimately come. It will come, however, 
only by forcing it on the railroads as 
was done in New York City, and in the 
same way that track elevation was forced. 
The officials of the Illinois Central re- 
cently decided against electrification in 
the face of the strongest public opinion 
and all the influence that numerous civic 
organizations could bring to bear, and de- 
clared that they would adopt the ex- 
pedient of burning coke at an estimated 
additional cost to their fuel bill of $250,- 
009 a year, even though this amount ac- 
cording to their own figures would pay 
more than half the fixed charges on the 
electrification of their entire suburban 
system. Also in the last few days various 
creanizations of trainmen, meeting in 
Ciicago, have condemned the proposition 
0 the grounds that it would be dangerous 
to their lives in the operation of trains 
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and put many of them out of employ- 
ment. These instances are cited to show 
that if, two years ago, when the present 
smoke administration came into power, 
the effort had been made blindly and 
literally to force the anti-smoke ordinance 
on the railroads such bitter opposition 
would have been aroused as to nullify 
to a great extent the usefulness of the 
department before any good had_ been 
accomplished. 

On the other hand, the policy of educa- 
tion and codperation which has been 
adopted has resulted in honest efforts on 
the part of the railroads to mitigate the 
evil, efforts the extent of which is not 
appreciated by the public, and has at the 
same time allowed the department to get 
the stationary plants well in hand and 
cffect a marked betterment in the gen- 
eral situation. 

In view of the rich field for improve- 
ment:‘in Chicago before the present smoke 
erdinance went into effect and the back- 
wardness in this direction of other repre- 
sentative cities using bituminous coal, 
it would seem that no little injustice is 
being manifested in blaming the smoke 
department because electrification has not 
already been accomplished. 





The Gas Engines at Point Breeze 





An article relating to the new Bethle- 
hem gas engines to be installed at the 
Standard Oil Company’s Bayway refinery, 
and published on page 824 of the issue 
for November 24, contained some refer- 
ences to the gas engines at the Phila- 
delphia (Point Breeze) refinery which 
appear to have been made under a grave 
misunderstanding of the facts. The most 
important of these was to the effect that 
preignitions had sheared off 11-inch crank 
pins and twisted main shafts in two. We 
are now informed by an engineer who is 
more closely in touch with the plant that 
one main shaft failed as a result of im- 
proper alinement of the main bearings 
and that there has never been a case of 
crank-pin shearing. The less 
statement in question was to the effect 
that the regulation troubles which de- 
veloped at first were due to too sluggish 
a governor action. Subsequent informa- 
tion indicates that the regulation diffi- 
culties were due to the widely and rapidly 
varying quality of the gas, which, as the 
article states, is about the worst pos- 
sible gas-engine fuel. 

The article was written by a member 
of the Standard Oil engineering staff, 
and was therefore “passed” with less 
critical scrutiny than we customarily ap- 
ply to contributions. It is only fair to 
the author and ourselves, however, to 
say that the tribulations at Point Breeze 
were mentioned to indicate the tremen- 
dous handicaps under which the engines 
had been brought to a state of highly 
satisfactory operation; not to disparage 
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them. We happen to know that the build- 
ers of those engines have spent money 
like water and put forth unlimited effort 
in order to overcome the abnormal con- 
ditions which the character of the gas 
developed when it was attempted to use 
it for engine operation, and the result is 
« triumph for the builders, not dis- 
credit. 





Boiler Insurance 


Boiler insurance is a good thing, but 
the name is unfortunate. It is a mis- 
nomer and misleads people as to where 
lies its chief merit. One talks about boil- 
cr insurance, and boiler-insurance rates, 
and the man who gets the largest policy 
for the least amount thinks he has the 
best proposition, and, if it were fire in- 
surance or life insurance, this would be 
true. What we want is boiler inspection— 
not boiler insurance. We want the com- 
panies to prevent accidents, and not to 
pay the owner a sum of money after the 
accident has occurred and killed and in- 
jured a lot of citizens. Immunity and 
not indemnity is what the public de- 
sires, and the company which has _ the 
fewest number of losses in proportion to 
the boilers which it handles, is doing a 
better work for the public and for in- 
dustry than is the company which pays 
out the largest amount of money in in- 
deminities. 





Honesty in Expense Accounts 


This is essentially an engineer’s paper, 
and it aims to deal with problems con- 
fronting the engineer, hence we need no 
apology for discussing expense accounts, 
but only to explain that we feel the sub- 
ject a legitimate one, because many en- 
gineers travel on the road and these are 
often in doubt in regard to some phase 
of the question of what constitutes legiti- 
mate items in the expense account. 

Broadly speaking, the home company 
pays for the transportation, board and 
lodging of its employees when on the 
road .engaged in company work. It pays 
for the actual expense incurred only, and 
the idea that a certain sum is allowed 
for each item, and that that sum may 
honestly be charged irrespective of actual 
expense, is most fallacious. 

If, through circumstances or choice, a 
man eats a fifteen-cent lunch, he has no 
right to charge more than that amount 
in his expense account, nor has he a 
right to ride in a day coach and charge 
up a sleeping-car berth, nor to walk to 
a plant some distance away and charge 
up livery, nor to walk to a hotel and 
enter an item for bus. A man can- 
not, with honesty to himself, spend time 


which the company has paid for in doing 


work for which the company is to be 
again assessed. 
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Power Plant Machinery and Appliances 


Original 


Descriptions of 
No Manufacturers’ 


Cuts 


Power 
ot Write-ups 


Devices 


Used 





MUST BE NEW OR INTERESTING 


Westover Four-Record CO, 
Recorder 


The new Westover four-record CO. 
recorder is designed to make four records 
from as many boilers, all records being 
shown in full view at one time on the 
recording drum. 

Each record covers a period of 24 
hours, the time between each analysis 
being 1.4 minutes, thus making the analysis 
from each boiler about 514 minutes apart. 
The machine is furnished with an electric 
motor, the current from the incandes- 
cent lamp socket being sufficient to op- 
erate it. 

The general appearance of the machine 
is shown in Fig. 1, At the top is located 
the electric either direct or al- 
ternating currents being used, the motor 
running at a speed of 1800 revolutions per 
minute. 


motor, 


The motor shaft is coupled to a gear 
which meshes with a _ horizontal worm 
gear of such size that the speed of the 
motor is reduced to the required speed 
to operate the machine. By means of 
the train of gears shown, motion is im- 
parted to the cam shown at the left and 
top of Fig. 1. These gears receive their 
motion from the vertical worm. gear 
which meshes with a secondary worm 
gear on the lower part of the vertical 
shaft. 

The worm wheel next to the motor 
carries a crank pin for operating the 
piston connecting rod, which connects di- 
rectly to the plunger of the pump 4, 
Fig. 2, and shown at the extreme bottom 
of Fig. 1. 

The stroke is 2% inches. No packing 
is required and the piston rings are made 
of cupped leather. 

The pump on its downward stroke 
raises the water level in the gas-re- 
ceiving chamber B, which is connected 
to the bottom of the pump by the pipe 
shown. The upward stroke raises the 
water level and floats in the float cham- 
ber C, and burette or measuring chamber 
D, the water level in C and D lowering 
when the piston lowers. 

The cam shown at the extreme left of 
the top portion of Fig. 1 operates a hori- 
zontal moving lever having a roller at 
one end and a toothed segment at the 
other, which meshes with a small pinion 
and imparts an oscillating movement of 
about ™% of a circle to a_ three-way 


valve shown at E, Fig. 2, by means of 
the vertical shaft connected to the same, 
as shown in Fig. 1. 




















FIG. I. WESTOVER FOUR-RECORD RECORDER 


This valve opens a free passage from 
chamber D to chamber F, and when in 
its other position opens a free passage 








from 
which is opened to the atmosphere. 

A four-way valve is placed between the 
four boiler connections on the one side, 
and burette or measuring chamber D on 
the other side. It is a revolving slide 
valve in design, containing eight ports 
in four pairs. By its continual  cir- 
cular motion it admits the gas from the 
four boilers in rotation, the gas from, 
say, No. 1 boiler being admitted to the 
chamber B by the lowering of the water 
level in it, and passing over into chamber 
D by the raising of the water level and 
from chamber D through the valve and 
seal G, to the atmosphere, while the 
next charge of the two or pair of charges 
follows the same course, with the differ- 
ence that the gas is passed over from D 
through the valve £, not to G and to tite 
atmosphere as before, but over into the 
caustic-potash chamber F for analysis. 
The first charge is called the cleaning-out 
charge, and removes all the old gas re- 



























































FIG. 2. 


SECTIONAL DIAGRAM OF RECORDER 


maining over in the pipes from the pre- 
vious analysis, while the second charge 1s 
for analvzing only. 


chamber D to the water seal G, 
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» measuring vessel D is the same in 
every respect as the principal feature of 
the various hand analyzers, and, there- 
fore requires no special description. Its 
measuring capacity is 300 cubic centi- 
meters. 

By the action of the pump piston the 
float rises and falls in the float cham- 
ber ( 2 inches, which corresponds to the 
yertical hight of the charts shown in Fig. 
1, which vertical hight of 2 inches cor- 
responds to the full theoretical 20.9 per 
cent: COz The float is back balanced by 
chain and weight J, Fig. 2, the chain 
carrying the four marking pencils. 

The magnets are a part of the mark- 
ing pencils and are brought into play in 
rotation in unison with the movement of 
the four-way selective valve, which unison 
or harmony is maintained by the mag- 
netic quadruple selective switch which 
consists of the usual rotative circuit 
maker and breaker. 

The caustic-potash chamber F, is made 
of one casting so there are no joints to 
leak. The inverted chamber within the 
vessel is filled with powdered material 
so as to present a large caustic-potash 
surface for quick absorption. As the gas 
cores over from measuring vessel D, the 
level within the inner chamber is lowered 
considerably, the level in the outer cham- 
ber F rising correspondingly. The de- 
pression of the level in the inner vessel 
below the level in the outer vessel pro- 
vides a pressure within chamber D which, 
on the return stroke, insures the lower- 
ng of the float in the chamber and con- 
sequently button K ahead of the lowering 
of the water level in chamber G and in- 
cidentally of the contact points L L. 

The gas-receiving chamber B is prac- 
tically a liquid pump, the surface of the 
water within same acting as a piston, 
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When the water level falls by means of 
the action of pump 4A, the gas is received 
through the four-way selective valve and 
also through the water seal shown within 
the chamber. Contrawise, when the 
water level rises the charge of gas passes 
out, not through the tube through which 
it entered, but through a small %-inch 
tube over into and through the three-way 
valve to the measuring chamber D. 

On account of the moisture in the gas 
it is not practicable to bring it in direct 
to the selective valve without drainage 
being allowed for. For this purpose a 
water seal is provided. This seal is for 
the purpose of receiving such accretions 
of moisture as are sure to be in some 
gases and taking care of it automatically, 
there being an overflow vent which allows 
the moisture to evaporate or drip away 
drop by drop. 

As moisture gathers in the seal, there 
must be a place for it to go and a seal 
vent open on top provides an outlet. With 
coals containing very slight moisture 
enough evaporation takes place at the top 
of this pipe to correspond with such a 
small amount of moisture. Where the 
moisture is so considerable that it is not 
evaporated away, this tube is led to a 
receptacle. 

As this is a four-record machine, it 
means four charts instead of the usual 
one chart. These four charts are printed 
on one Sheet of coated paper and filed 
away as’ one chart containing four 
records. The recording pencil or marker 
consists of a projecting piece of thin 
sheet. silver 44 inch wide which leaves a 
clean, sharp, black line on the coated 
surface. The hight of each individual 
chart is 2 inches. This hight of 2 inches 
represents the theoretical amount of CO, 
contained in the gases of combustion. 
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The diameter of the drum is 3 inches anc 
the hight Io inches, thus making the 
charts about 9%x1o inches. The charts 
encircle the drum and are held at their 
edges by three small gummed seals about 
one-quarter the size of the ordinary post- 
age stamp. When the charts have re- 
ceived their record, and have to be with- 
drawn, the seals are broken. The drum 
is driven by the friction occasioned by 
its resting on a revolving plate which is 
part of the clock movement, thus, when 
the chart has been affixed, the drum can 
be revolved to the point corresponding to 
the hour and minute of the day at which 
the change is made. By a simple change, 
the travel of the recording pen is 
increased three of four times its standard 
2-inch travel, thus making the recorder 
easily adapted to the close measuring of 
low - percentages. Furthermore, by the 
use of a phosphorus solution instead of 
the caustic-potash solution the machine 
becomes an oxygen recorder. Again, by 
an additional mechanism it is adapted to 
record both oxygen and COk:. 

The drum-clock movement is simply the 
ordinary clock movement without the 
usual face and hands. What corresponds 
to the hour hand in the ordinary clock 
is fitted with a plate on which the chart 
drum rests. There is enough friction be- 
tween this plate and the drum to cause 
the latter to revolve without slipping. 

This machine is manufactured by The 
Caldwell Company, 220 Broadway, New 


York City. 





New Departure Packing 


A new packing brought out by the Cle- 
ment Restein Company, 133-9 North 
Second street, Philadelphia, Penn., con- 























FIG. I. FORM WHICH NEW DEPARTURE PACKING ASSUMES IN BOX FIG. 2. 


IN COMBINATION WITH OTHER FORMS 
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sists of friction made up in a square 
mold and with a round hole in the center. 
When pressure is applied the material is 
forced into the central space, as shown in 
Fig. 1, relieving excessive compression 
and allowing only the elasticity of the 
packing to force it against the rod. Used 
alone it is especially adapted to Corliss 
valve stems or it may be used with other 
packings of different material and design, 
as shown in Fig. 2, to produce a combina- 
tion adaptable to any pressure or condi- 
tion for which fibrous packing can be 
used. 


Skinner Valve Reseating Tool 








A valve-reseating tool, which should 
find a welcome in any steam plant, is 
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SKINNER VALVE-RESEATING TOOL 


shown in the illustration. It will be seen 
that by using the bonnet of the valve, 
and a taper bushing which fits into it 
and acts as a guide at the top, and the 
guide in the opening of the valve at the 
bottom, the tool is so directed that perfect 
alinement is assured. 

The cutter works on the principle of a 
shear cut, with ample clearance, for both 
flat and taper seats, and will not chatter, 
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it is claimed. The cutter does not grind, 
but cuts the seat, leaving it smooth and 
polished. It requires but very little pres- 
sure to operate, and the same valve seat 
may be recut several times. The opera- 
tion of this device is so simple that any 
engineer is capable of using it without 
special instruction. It is manufactured 
by James McCrea & Co., 558 Washington 
boulevard, Chicago, II. 





Burke’s Smokeless Furnace 





The Burke furnace may be attached to 
water-tube or tubular boilers, by simply 
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removing the lower half of the bo er 
front and grate bars. 
The construction of the furnace js 


simple and rigid, consisting of heavy c st- : 


iron plates for the front and sides, fir: ily 
bolted to the foundation plates and i:ed 
together in the rear by the cross bea: ing 
bars at the grate level, and an angle of 
heavy iron at the bottom bolted to «he 
foundation plates, as shown in Fig. 1 

To aid further in securing alinemen: of 
the furnace construction two cast-iron 
gusset plates extend from the top to bot- 
tom at the rear. These are fastened to 
the side plates, foundation plate and angle 
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BURKE FURNACE APPLIED TO A FETURN-TUBULAR BOILER 

















ed 
ng 











Lecember 7, 1909. 


bar which crosses the entire rear end of 
the furnace. This angle bar is embedded 
in tne bridgewall, which prevents it from 
becoming burned out from the heat gen- 
erated. Fig. 3 is a cross-sectional view of 
the furnace. 

The arch is built of firebrick placed on 
end, making it 9 inches in thickness. On 
top of this firebrick arch is a blue-an- 
nealed steel cover, and between this brick 
and cover is an asbestos lagging which 
prevents the radiation of heat into the 
boiler room. A rise of 2 inches to the 
foot is given to the arch; the arch itself 
being so constructed by fitting the brick 
that there is no possibility of its collapse, 
by tying together the side plates. The 
inclined side grates are stationary and the 
center grates of the shaking-finger type. 

It will be seen from Fig. 1 that the coal 
is placed in the pockets or hoppers located 
on top of the furnace by any standard 
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intended to insure complete combustion 
of all gases, hence high efficiency and an 
absolutely smokeless stack. 

A draft of 0.25 inch over the fire is nec- 
essary in order to obtain the best results 
from this furnace, as with a lesser draft 
there is a tendency for the heat to be re- 
tained in the furnace instead ot passing 
under the boiler and through the tubes. 
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This furnace is manufactured by the 
Burke Furnace Company, 185 Dearborn 
street, Chicago, III. 


Skinner Gage Glass Cutter 


A neat, simple and reliable water glass 
cutter is illustrated herewith. 
It is made with two arms, which form 
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SKINNER GAGE GLASS CUTTER 
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Section through A-A 
CROSS-SECTION OF BURKE FURNACE 


FIG. 3. 


method of coal conveyance, and feeds by 
its own weight from the hoppers into the 
furnace where it is consumed. The coal 
is received from the hoppers upon the 
inclined side grates, where it rests until 
thoroughly coked, the gases or volatile 
combustion matter being distilled from the 
green coal and completely consumed dur- 
ing its passage over the incandescent mass 
of coal upon the horizontal grates below 
and the white-hot arch above. This is 
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All air for combustion is taken through 
the grates which are so designed as to 
give the requisite amount for complete 
combustion. 

The doors in the furnace are never 
opened except for cleaning purposes; all 
stoking being done through the pockets on 
top of the furnace, thus preventing any 
variation in furnace temperature. Fig. 2 
shows the application of this furnace to 
return-tubular boilers. 


which 
containing the 


a spring handle at one end 
causes the upper arm, 
cutter, to move away from the lower arm 
when pressure is brought to bear on the 
extension ends forming the handle. The 
cross connection acting between the two 
arms acts as a hinge and forces the 
cutter up against the inside of the glass 
when the handle is pressed with the 
hands. 

A gage on the rod can beset so as 
to bear against the outside end of the 
glass, the cutter coming at the point 
where the glass is to be cut; then by 
turning the cutter in the glass it is easily 
broken where desired. 

This device is manufactured by Skinner 


& Connolly, Yonkers, N. Y. 





The Eddy Automatic Smoke 
Recorder 





Increased attention is being paid to the 
economical burning of fuel as its im- 
portance becomes better realized, and as 
commercial methods of record keeping 
come more extensively into use devices 
for checking furnace operation will be- 
come necessary parts of the boiler-room 
equipment. 

The Eddy automatic smoke recorder, 
illustrated herewith, is a device of this 
character. It is designed to be especially 
useful in cities having smoke ordinances, 
where cleanliness is an item, or where 
it is desired to check the performance of 
high-grade furnace equipment at all 
hours of the day or night, when care- 
lessness on the part of the operatives 
might neutralize any gain in efficiency to 
be expected from the costly apparatus 
installed. 

Mounted on a _ highly finished metal 
stand, the machine, as evident in Fkig. 1, 
is entirely self-contained. It can be lo- 
cated in the engine room or any con- 
venient place within reasonable distance 
of the stack and is connected to the 
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uptake with a %-inch pipe. Samples of 
the flue gases are drawn into the ma- 
chine and the density of the smoke is 
recorded on a revolving chart operated 
by clockwork, cross ruled for both hours 
and minutes. In this way it not only 
shows exactly when the smoke occurs, 
but it also shows the duration of the 
period of smoke, the unconsumed carbon 
in the flue gases themselves making the 
record on the paper so that no mistake 
is possible. 

A representative chart from the device 
is shown in Fig. 2. Smoke in all its 
gradations from the heavy black, pro- 
hibited by the smoke ordinancej to the 
light gray vapor, that never claims the at- 
tention of the smoke inspector, is repro- 
duced in direct proportion to the amount 
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Mechanically operated suction and dis- 


properly 
in connection with the 


charge valves are 
timed to work 
pump, the whole being driven by a 1/12- 
horsepower motor, through a_ universal 


provided, 
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Brock Pipe Wrench 


A new design of chain-pipe wrench ‘s 
illustrated herewith. It is made wit! , 
strong chain, which is attached to 














THE BROCK 


coupling and worm-gear transmission as 
shown in the photograph. 

All parts of the mechanism are self- 
oiling and designed to operate for long 

















FIG. I. GENERAL DESIGN OF THE AUTOMATIC SMOKE RECORDER 


of coloring matter contained in the gases 
as they pass to the stack. 

The gases are first made to pass 
through a condenser, and then impinge 
on the surface of sulphuric acid in a 


periods without attention. After passing 
through the purifying process the gases 
are forced through a small nozzle against 
the surface of the moving chart, when 
the coloring matter in the gases is driven 
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FIG. 2, REPRESENTATIVE CHART FROM SMOKE RECORDER 


closed vessel, for the purpose of remov- 
ing the water vapor carried over in the 
sample. In operation the suction is ob- 
tained by a 1'4x1'%4-inch outside-packed 
plunger pump, which. causes a column of 
oil to pulsate within a vertical glass dome. 


into the pores of the paper, thus leav- 
ing its record. 

The device is manufactured by the 
Hamler-Eddy Smoke Recorder Com- 
pany, 3906 South Halsted street, Chicago, 
Tll. 


PIPE WRENCH 


body of the wrench by a pin. On the 
back of the wrench are notches, in which 
the projecting pin of the chain links may 
be held when the chain is in place around 
a piece of work, as shown. 

The wrench can be used on any size or 
style of fitting, and has a half-link ad- 
justment, which allows of close adjust- 
ment of the chain. It can be used in 
narrow places, and as the jaws are in- 
serted in the head they are easily re- 
moved if they become broken. 

The wrench is made by the Brock 
Wrench Manufacturing Company, 18 Dey 
street, New York City. 





A Non-Packing Valve 





The ordinary valve must occasionally 
receive attention to keep the stem from leak- 
ing, as packing, of whatever nature, will 
eventually become affected by the steam, 
oil, gas, or other fluid handled in the sys- 
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NON-PACKING VALVE 


tem. It was in the attempt to overcome 
this disadvantage that the valve _ illus- 
trated herewith was brought out. 

It consists of a globe valve of th 
usual construction, having ground-joint 
metal seats in the packing gland, held in 
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posiion by a cast-iron coil spring. A 


sprig made of steel must be tempered 
before it can be used as such, and when 
subicted to the action of steam this 
temper becomes impaired. A cast-iron 


spring has no temper to lose. This valve 
js claimed to be especially valuable on oil 
lines or in any other service where, the 
substance handled is destructive to or- 
dinary soft packing. 

Knudson-Von Kothen Manufacturing 
Company, Dolton, Ill, is manufacturing 
the valve. 





Society Notes 


At the regular meeting of the “Modern 
Science Club,” 125 South Elliot place, 
Brooklyn, N. Y., November 16, Russel 
Bannell gave an interesting talk on the 
Manufacture, Use and Abuse of Valves, 
Gate, Globe and Check. The lecture, 
was well attended and was followed by 
a lively discussion in which many partici- 
pated. 

The annual entertainment and ball of 
the New York Engineers Protective As- 
sociafion was held in Lyric hall, Friday 
evening, November 10, where, after the 
presentation of a fine vaudeville program, 
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and 11, 1909: President, A. C. Rogers, 
Toledo, O.; secretary and treasurer, D. 
L. Gaskill, Greenville, O.; first vice-presi- 
dent, J. H. Harding, La Porte, Ind.; 
second vice-president, H. W. Hellman, 
Grand Rapids, Mich.; third vice-presi- 
dent F. E. Reidhead, Paducah, Ky.; ex- 
ecutive committee, Grant Miller, Toledo, 
O.; W. A. Wolls, Columbus, O. The 
convention selected Toledo, O., as the 
place for the second annual convention, 
the date to be in May of 1910. The exact 
dates will be determined later. The office 
of the association is now located at 
Greenville, O., and in the hands of D. L. 
Gaskill, secretary and treasurer of the 
Ohio Electric Light Association. 





Interesting Lectures at Stevens 
Institute 


Stevens 
the student 
American 
neers, 


Engineering Society, one of 
branches affiliated with the 
Society of Mechanical Engi- 
has arranged a very interesting 
series of lectures for the season of 1909- 
10. The series was started October I1 
and the schedule for weekly 
lectures up to May 10, 1910, with the ex- 
ception of the Christmas vacation. Among 
the names of the lecturers a number of 


provides 
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MEMBERS 


the floor was cleared for dancing. The 
grand march, which was led by W. M. 
Peckham, was followed by a program 
of 20 numbers. Dinner was served from 
12 to 1 in the banquet hall. Everyone 
went home feeling that the oldest or- 
ganization of engineers in New York City 
was sure of a life much longer than it has 
already enjoyed. 

The following is the list of officers 
elected at the first annual convention of 
Che National District Heating Associa- 
tion held at Columbus, O., November 10 


OF THE “KNOCKERS’ CLUB” ASSEMBLED AT 
men of national’ reputation appear. On 
December 14, Rear Admiral George W. 
Melville is to talk on “Essentials of 
Naval Efficiency in an age of Engineer- 
ing;” for January 4, Henry G. Stott has 
chosen the topic “Engineering Efficiency ;” 
T. Commerford Martin on January 18 
speaks on “Features of Electrical De- 
velopment ;” February 15 David S. 
Jacobus lectures on “Power Plant Econ- 
omies,” and on February 21 Henry L. 
Gantt is to give a talk on “The Engineer 
as a Manager.” These lectures are held 
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at Stevens Institute, Hoboken, N. J., and 


anyone interested is cordially invited to 
attend. 


Knockers Club Reception 





On the evening of November 15, some 
eighty members and guests of the Knock- 
ers Club gathered at “The Morgue,” 
West Fifty-eighth 
semi-annual 


518 
street, to enjoy the 
beefsteak dinner. During 
the social hour which preceded the din- 
ner, cigars were liberally supplied and 
the nonsmoker was looked upon as being 
a little out of his element. 

The dinner, which consisted of real 
broiled beefsteak, grilled bones, mutton 
chops, ‘bread and celery, was washed down 
with sherry and with which the 
busy waiters kept filled to the brim all 
glasses that were not turned. 
diréction of Frank Martin the “Bunch” 
gave a vocal and instrumental musical 
entertainment which helped to make this 
dinner the perfect one. 


beer 
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Personal 
S. L. Nicholson has recently been ap- 
pointed general sales manager of the 
Westinghouse Electric and Manufactur- 
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“THE MORGUE” 


ing Company, and has direct charge over 
the sales policies of the entire company. 
Mr. Nicholson has been the 
pany for eleven years in many different 
capacities, as salesman, as district depart- 
ment manager, and as industrial and 
power sales manager for the past five 
years, from which last position he re- 
signed to take the present post. He is 
perhaps best known to motor manufac- 
turers as the organizer and president of 
the American Association of Motor Man- 
ufacturers. 


with com- 
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Business Items 


The Minneapolis Steel and Machinery Com- 
pany is furnishing one of its Muenzel producer- 
gas engines and gas producer plants for the 
electric light plant at Milbank, 8. Dak., which 
is owned by Oscar Claussen, consulting engineer, 
St. Paul, Minn. 


The ‘‘first family dinner’’ of the Parker Boiler 
Company was held at the Engineers’ Club, Phila- 
delphia, on November 19. The heads of all 
departments of the business were present and 
together with several guests, kept the party 
entertained with responses and _. anecdotes. 
H. E. Snyder was master of ceremonies.. Follow- 
ing the dianer, a meeting of the employees was 
held with J. C. Parker as chairman. The subject 
was ‘Co-operation’? and many valuable sugges- 
tions were offered by the various men. 


The Western Electric Company completed 
with September five-sixths of its fiscal year 
and unless unexpected developments take 
place before the end of November the twelve 
months wi}l show a gross business very close 
to $47,000,000, or 42.5 per cent. greater than 
the gross business for 1908. Indications for 
the next year are all favorable and the of- 
ficers of the company expect 1909-10 will 
show an increase of at least 20 per cent. over 
the year which is now drawing to a close. 
On this basis next year’s gross sales will be 
in the neighborhood of $57,000,000, far out- 
stripping 1907’s gross of $52,700,000, which 
was-the second largest year in the history of 
the company. September sales ran very close 
to those of August and showed an increase 
of 50 per cent. over September, 1908, the 
improvement being noted in all lines of the 
company’s business. Growth in the business 
of the Western Electric Company at the pres- 
ent time is taking place most rapidly in the 
region west of the Mississippi river. The 
company recently increased its facilities in 
Omaha so that that branch now handles elec- 
tric light and electric supplies in addition to 
telephone supplies. At present there are 
17,000 employees on the company’s payrolls, 
as compared with 13,000 a year ago, or a gain 
of about 30 per cent. The greatest number 
which the company employed at any one time 
was 29,000 in 1906. 


Following the completion of the main machine 
shop addition at the plant of the Dodge Manu- 
facturing Company, Mishawaka, Ind., ground 
has been broken for an additional ware- 
house for finished products. For a long time 
the present warehouse has been inadequate to 
take care of the volume of business and this con- 
dition, together with a firm resolve to better the 
service, is responsible for the new building. 
The plans call for a structure of reinforced con- 
crete, 256 feet long by 112 feet wide, four stories 
high and a basement, and will cost in the neigh- 
bor hoodof $160,000. The first floor, raised to a 
level with the floor of a freight car, will be used 
for shipping and inspection purposes, with offices 
for the general traffic manager and his force. 
A loading platform will extend the entire length 
of the warehouse with ample trackage for loading 
and moving cars with promptness and speed. 
Tne Lake Shore & Michigan Southern already 
has extensive yards at the Mishawaka factory, 
but connection with the warehouse will be made 
direct. Suitably placed doors will give access to 
and from the shipping floor. The basement 
and the second, third and fourth stories will be 
confined to the storage of products. Each will 
have elevator facilities and the whole equipped 
with the most modern appliances of the day 
in warehouse construction. In the new ware- 
house arrangement it will be possible to fill 
orders for standard goods, such as pulleys, hang- 
ers, pillow blocks, collars, couplings, clutches 
and other transmission machinery in special 
or carload lots as fast as the railroad company 
car furnish cars and pull them away. 
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New Equipment 


The Island Creamery Company, Hibbing, 


Minn., will erect a $15,000 plant. 

The Oelwein (Iowa) Light, Heat and 
Power Company will build a new power 
plant. 


Ferris Brothers, Watertown, S. D., are hav- 
ing plans drawn for a $100,000 electric-light 
plant. 

The Balbach Refining and Smelting Com- 
pany, Newark, N. J., will increase its power 
plant. 

The Brewster Cocoa Manufacturing Com- 
pany, Jersey City, N. J., will enlarge its 
power plant. 

Edward Donlon will erect a $1,000,000 
electric power plant at Thompson Falls, 
Mont., near Missoula. 

Luick Ice Cream Company, 687 Jackson 
street, Milwaukee, Wis., will erect an addition 
to its power plant. Gas producers will be in- 
stalled. 


The Aberdeen (S. D.) Electric Light and 
Power Company has been purchased by the 
Union Company of Omaha, Neb.; $100,000 is 
to be spent on new equipment. 


Sealed proposals will be received until 3 
p.m., December 18, 1909, at the Treasury De- 
partment, office of supervising architect, Wash- 
ington, D. C., for power plant, including 
boilers, engines, generators, heating and ven- 
tilating apparatus, ete., for United States 
custom-house and appraiser’s store buildings 
at San Francisco, Cal. Specifications can be 
obtained at the above office. 





New Catalogs 


H. W. Johns-Manville Company, 100 Wil- 
liam street, New York. Pamphlet. Morris 
metallic packing. Illustrated, 8 pages, 444x7 
inches. 

Woven Steel Hose and Rubber Company, 
Trenton, N. J. Catalog. Mechanical rub- 
ber goods and packings. Illustrated, 30 
pages, 5x8 inches. 


Covington Machine Company, Covington, 
Va. Catalog. Punching and shearing ma- 
chines, boilermakers’ tools, etc. Illustrated, 
28 pages, 6x9 inches. 

Harrison Safety Boiler Works, Philadel- 
phia, Pa. Catalog. Cochrane steam stack 
and cut out valve heater and receiver. Il- 
lustrated, 48 pages, 6x9 inches. 

New York Leather Belting Company, 51 
Beekman street, New York. Pamphlet. “From 
Forest to Factory.” Victoria-Balata belting. 
Illustrated, 64 pages, 6x9 inches. 





Help Wanted 


Advertisements under this head are in- 
serted for 25 cents per line. About six words 
make a line, 

WANTED—Thoroughly competent steam 
specialty salesman; one that can sell high- 
grade goods. Address “M. M. Co.,” Power. 

AN ENGINEER in each town to sell the 
best rocking grate for steam boilers. Write 
Martin Grate Co., 281 Dearborn St., Chicago. 

AGENTS AND ENGINEERS wanted in every 
city to sell a high-class steam specialty. Ad- 
dress Linton Machine Company, 26 Cortlandt 
St., New York. 

WANTED—FErecting men to erect and start 
high-grade automatic engines; furnish refer- 
ences and state avility, ete. Address Erie City 
Iron Works, Erie, Penn. 

ESTABLISHED New York manufacturing 
agent handling well known steam specialties, 
wants active partner with capital to develop 
business ; unquestionable honor required. Box 
84, POWER. 


December 7, 1609, 


WANTED—In New Jersey, a mech 
draftsman, familiar with general construe. 
tion work, who has had some experier.¢ jn 
photography; state experience and s. !ary 
Box 78, POWER. = 

WANTED—A young ambitious drafi<man 
for paper mill office; permanent position for 
the right man; send application giving ;efer. 
ences, previous experience and age. Hainmer. 
mill Paper Company, Erie, Penn. 


Situations Wanted 


Advertisements under this head are in. 
serted for 25 cents per line. About six words 
make a line, 

CHIEF ELECTRICIAN for a growing in- 
dustrial plant; 14 years’ experience wit) dy- 
namos, motors and electrical equipments: 
Pennsylvania, New York or New Seeues pre- 
ferred; reference given. Box 86, Power, 

WANTED—Position by mechanical engi- 
neer; technical graduate; large experience ip 
designing, erecting and operating power plants 
and mills; as assistant or designing engineer 
or chief draftsman; highest references. Box 
85, POWER. 

ENGINEER wishing to make a change any 
time after this year in January, 1910; handy 
with tools; can handle engines, pumps, )oii- 
ers; will start doing anything until a place 
is open; married; age 35; sober and honest 
working man; country preferred, but will go 
any place. Box 87, Power. 


ELECTRICIAN, experienced in power and 
lighting plant construction is open for en- 
gagement; last three years in direct charge 
of complete electrical equipment installations; 
expert on repairs of transformers, motors and 
generators; steam and water prime movers; 
speaks English and Spanish; American: age 
27; sober, ambitious and industrious; A-1 ref- 
erences.. Address Box 52, Powrr, 355 Dear- 
born. St., Chicago, Ill. 

ELECTRICAL ENGINEER with highest ref- 
erences, wishes to form connection with good 
concern, preferably in or near New York: 
three years’ experience in Mexico, five years 
in Chili; speaks Spanish and German fluently ; 
has had wide experience both in selling and 
constructing electrical, steam and‘ hydraulic 
machinery; open for immediate engagement. 
Address “H. K. W.,” Box 71, Power. 


licar 


Miscellaneous 


Advertisements under this head are in- 
serted for 25 cents per line. About sig words 
make a line. 

PATENTS secured. C. L. Parker, Solicitor 
of Patents, 4 McGill Bldg., Washington, D. C. 


IF YOU DESIRE to learn the latest im- 
provements in steam boilers, correspond with 
the Detroit Water Tube Boiler Co., Detroit. 

ENGINES AND BOILERS, % to 2 h.p.. 
engine castings in sets. Models and general 
machine work. Sipp Electric and Machine 
Co., Paterson, N. J. Catalog 4c. 

PATENTS—H. W. T. Jenner, patent at- 
torney and mechanical expert, 608 F. St., 
Washington, D. C. I make an investigation 
and report if patent can be had and exact cost. 

WANTED—A hardware or mill supply spe- 
cialty to sell on royalty, or manufacture and 
sell on royalty, or purchase outright. Ad- 
dress with particulars, ‘‘Specialty,’’ Box 35. 
POWER. 

ENGINEERS AND FIREMEN—Send 10 
cents in stamps for a 40-page pamphlet con- 
taining a list of questions asked by an exam- 
ining board of engineers. Stromberg Pub- 
lishing Co., 2703 Cass Avenue, St. Louis, Mo. 

ANY FIRM or engineer in charge of a 
steam plant that is troubled with scale in the 
boilers can get absolutely free, the best indi 
ecator and reducing wheel made, with velvet- 
lined mahogany case. For particulars, ad 
dress Great Lakes Chemical Works, Manito- 
woc, Wis. 

JOBBING MACHINERY Supply Company 
in Middle West, operating large and _ well- 
equipped machine shop, desires to manufac- 
ture some article of merit in the line of ma 
chinery or mill supplies: have excellent fa- 
cilities for pushing sales. Anyone with a 
good article but without facilities to manu 
facture, write to Box 82, PowEr. 


For Sale 


Advertisements under this head are in- 
serted for 25 cents per line. About sia words 
make a line. 

FOR SALE—20x48 Wheelock engine and 
two 72”x18’ high pressure tubular boilers in 
good condition cheap. Address “Engineer.” 
Box 2, Station A, Cincinnati, Ohio. 


FOR SALE—Cheap six 66”x18’ 0” second- 








hand tubular boiler shells with sixty-six 4” 
tubes, good for 125 pounds steam pressure: 
also four 42” steel stacks 90’ 0” long and 
one 72” stack 90’ 0” long heavy plate. Ad- 
dress Box 76, PoWEr. 
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nterborough Low-Pressure Turbine 


5000-Kilowatt Three-stage Curtis Turbine and Manhattan Engine of 
Same Capacity Develop Kilowatt-hour on 13 Pounds of Water 





BY 


As one of the important advantages of 
the steam turbine over the reciprocating 
engine is, that it can be made to efh- 
ciently utilize nearly all of the, available 
energy of expanding steam incident to 
the use of vacuum, this feature has led 
to the development of the low-pressure 
turbine designed to operate economically 
in connection with reciprocating engines, 


FRED 


* 


not thoroughly established by repeated 
tests. 

Engineering experiments which will 
probably aid in effecting great gains in 
both capacity and economy in existing 
power plants, involving the abandonment 
of but a negligible part of the present 
equipment, and accomplishing this result 
with a minimum additional investment, 








FIG. I. 
iS was suggested by Professor Rateau 
several years ago. Low-pressure turbines 
without valves or governing mechanism 
can be arranged to take steam directly 
from the exhaust pipes of engines. These 
turbines being designed to give high effi- 
ciency with highly expanded steam should 
Operate with a high vacuum. There are 
Cases where the saving effected by such 
an arrangement is so great that it would 
be difficult to believe if the facts were 





have for some time been under ‘test at 
the Fifty-ninth street power station of 
tne Interborough Rapid Transit Company, 
of New York City. 

As it is well known that the energy 
generated by the expansion of a given 
wetght of steam depends not upon the 
particular pressures between which the 
steam is expanded but upon the number 
of times it is expanded, engineers have 
turned their attention toward some meth- 
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od of utilizing the energy in the steam 
rejected to the condenser by the recipro- 
cating engine. The apparatus which has 
been designed to realize this energy is 
the low-pressure turbine for which a very 
large field exists in connection with en- 
gines which are now running condensing. 
Such engines make poor use of the avail- 
able energy in steam at low pressure as 
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MANHATTAN ENGINES, IN FIFTY-NINTH STREET STATION, AND LOW-PRESSURE TURBINE OF EQUAL CAPACITY AT THE RIGHT 


the improvement in engine economy se- 
cured by condensing is seldom more than 
25 or 30 per cent., while a low-pressure 
turbine and condenser will improve upon 
the steam consumption of a noncondens- 
ing engine more than 50 per cent. 

If an engine be operated with a back 
pressure only slightly less than the re- 
lease steam pressure corresponding to 
its expansion ratio and the exhaust steam 
be taken through a properly designed tur- 
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2. REAR VIEW OF LOW-PRESSURE TURBINE 
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bine to a condenser, a great gain will 
result. The low-pressure turbine makes 
available in the form of mechanical or 
electrical power the energy of steam at 
a pressure which is either used with poor 
cconomy in the condensing engine or 
wasted in the noncondensing engine. It 
may be considered to be an improved 
method of compounding an engine, ac- 
complishing successfully the aim which 
is partially realized by dividing engines 






To 
Atmosphere 


into two or more cylinders and discharg- 
ing to a condenser. 

In practice the low-pressure turbine 
is installed between the exhaust of an ex- 
isting engine and the condenser, and 
takes the steam exhausted by the engine 
after it has done its work expanding from 
boiler pressure to the pressure of the 
engine exhaust. The energy of steam 
discharged at a pressure of about six 
pounds absolute in the steam engine is 
entirely wasted. This would be a matter 
f little importance if the amount of 
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energy wasted was small, but as a matter 
of fact it is very large. 

It has been frequently 
that while 


demonstrated 
the reciprocating engine is 
efficient in utilizing the energy of steam 


when expanded from 


ordinary boiler 


pressures to that of the atmosphere, it is 
inefficient in its use of the energy which 
still remains after expansion to the at- 
mospheric pressure has been accomplished. 
It has also been often shown that the 


FIG. 4. 


steam turbine is particularly efficient in 
the realization of the energy in the lower 
pressure ranges, and as there is approxi- 
mately the same available energy in steam 
as ordinarily used, below the atmospheric 
line as above it, designers have been led 
to investigate and consider the results 
that might be obtained from the adop- 
tion of a combination unit consisting of a 
reciprocating engine expanding the steam 
frcm ordinary boiler pressure to atmos- 
phere, and a turbine expanding from the 
engine exhaust to a vacuum of 29 inches. 
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Under such conditions each member of 
the unit would operate within the limits 
ef its own most economical pressure 
range and a highly efficient combination 
might be expected. 

A compound engine working between 
180 pounds gage pressure and atmosphere 
will deliver to the switchboard a kilowatt- 
hour for each 30 pounds of steam ex- 
hausted; a low-pressure turbine will take 
this steam and between the exhaust pres- 
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FRONT ELEVATION OF ENGINE AND TURBINE 


sure of the engine and 29 inches of vac- 
uum will extract power sufficient to de- 
liver to the switchboard another kilowatt, 
making two kilowatts for 30 pounds of 
steam rejected to the condenser, or a 
joint performance of the combined ma- 
chines of 15 pounds of water per kilo- 
watt-hour, a performance much better 
than could be reasonably expected from 
either turbine or engine alone operated 
under ordinary commercial or industrial 
conditions of load variations. 

Recent tests on a combined engine and 
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turbine outfit operating over a range of 
load varying from one-half rating to 50 
per cent. overload, have shown that the 
water rate per kilowatt-hour varied less 
than one-half pound. 

One salient feature of the possibilities 
of the combination is the ease with which 
the capacity of an existing engine plant 
may be increased by the installation of 
low-pressure turbines between the engines 
and condensers, increasing the efficiency 
as well as the capacity for a comparative- 
ly small expenditure for new apparatus. 
Operation in connection with the recipro- 
cating engine seems to be an ideal ,field 
for the low-pressure turbine and a com- 
biaed unit may have a thermal efficiency 
closely approximating, if not exceeding, 
that of the gas engine. 

At the Fifty-ninth street plant there 
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ries a load ranging from 4000 to 6000 
kilowatts, and does this without governor 
regulation. The generator takes care of 
the speed by automatically taking such a 
load as will keep the frequency in unison 
with that of the engine-driven generator. 
There is, of course, the usual speed- 
limit attachment which in the case of an 
emergency stops the machine by shutting 
off the steam valve in the supply pipe. 
This combined machine has been op- 
erated under test conditions for several 
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operating alone with its rated load. The 
low-pressure turbine will develop nearly; 
the same power on less than 24 pounds 
of water per hour, so that a water rate oj 
12 pounds per kilowatt-hour might be 
expected from the combined unit when 
eperating under the best conditions. 

The machine installed at Fifty-nint! 
street is a three-stage vertical turbine, oi 
which a very clear conception may be 
cbtained from the sectional elevation, 
Fig. 6. This machine has fully demon- 
strated that the results expected were not 
unreasonable, as several tests have shown 
that at a load of 12,000 kilowatts, the 
point of maximum efficiency, the water 
consumption of the combined unit did not 
exceed 13 pounds per kilowatt-hour, and 
the variation from this figure, with loads 
of from gooo to 15,000 kilowatts, did not 
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are inctalled several engines, known as 
the Manhattan type, with cylinders 42 
and 86 inches. in diameter, running at 
75 revolutions per minute, which were 
designed to carry a load of 5000 kilo- 
watts, though the best economy is reached 
at a point slightly below this. As the 
generators were designed for a constant 
load of 5000 kilowatts but guaranteed to 
carry an overload of 50 per cent. with a 
temperature rise not exceeding 35 degrees 
centigrade, they are run much of the 
time with a load of 7500 kilowatts. Run- 
ning with the engine the low-pressure 
turbine generator recently installed car- 


months with loads varying from 9000 to 
15,000 kilowatts at a water rate of less 
than 15 pounds per kilowatt-hour, the 
regular load being from 11,000 to 12,000 
kilowatts. These results are obtained from 
dry saturated steam at 200 pounds pres- 
sure at the boiler. There is a drop of 
about five pounds between the boiler and 
the engine, and when the two machines 
are operating together, the load is usually 
distributed between the engine and the 
turbine in a ratio of 6 to 5. 
Approximately 23% pounds of water 
per kilowatt-hour should represent the 
average performance of the engine when 
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FIG. 5. SIDE ELEVATION OF COMBINED UNIT 


exceed 0.4 of one pound of water per 
kilowatt-hour. With coal having a 
thermal value of 14,500 B.t.u. per pound, 
a kilowatt-hour is produced at the switch- 
board for 1% pounds of coal burned 
under the boilers. 

In appearance the turbine, Figs. 2 and 
2 is not unlike the usual high-pressure 
machine. Each of the three bucket 
wheels carries two rows of buckets, be- 
tween each pair of which are the usual 
rows of curved vanes for redirecting the 
steam at the proper angle to the next 
row of moving buckets. These buckets 


and directing vanes are, however, much 
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larger than are used in the high-pressure 
turbine of the same power, thus provid- 
ing for ‘Te passage of the much greater 
volume of steam necessary for the de- 
velopment of the required power. As the 
mechanical clearance between large sta- 
tionary and moving parts is not neces- 
sarily greater than with smaller ones, the 
percentage of energy lost in eddies and 
by steam leakage past the buckets is much 
smaller than in the high-pressure turbine. 

It will be seen by referring to Figs. 4 
and 5 that the steam from both low-pres- 
sure cylinders of the engine, on its way 
to the turbine, passes to a large horizontal 
separator from which the condensation is 
trapped at the bottom and the steam al- 
lowed to pass to the steam chest of the 
turbine through a 40-inch steam pipe 
from the top of the separator. As it is 
Gesired to keep the steam-chest pressure 
at or near one pound above the atmos- 
phere, the nozzle diaphragm of the tur- 
bine is provided with several slide valves, 
Fig. 6, by which sections of the nozzle 
row may be covered when the pressure 
falls below that desired, thus reducing the 
quantity of steam admitted to the first 
row of moving blades and increasing the 
back pressure on the low-pressure cyl- 
inders of the engine. 

The nozzle-covering valves are operated 
by means of the levers which are plainly 
shown in Figs. 2, 3 and 6. If on account 
of the load the engine exhausts steam 
faster than the turbine uses it, the pres- 
sure in the turbine steam chest will rise, 
and if too little steam is coming from the 
engine, the pressure will fall. One of the 
gages on the front of the generator frame 
being connected with the steam chest, 
any rise or fall of pressure is noted by 
the operator and corrected by opening or 
closing one or more sets of nozzle valves. 

With no governor on the turbine, the 
generator acts in parallel with the engine 
generator, “floating” on the system, and 
its speed is controlled by the capacity 
of the generator to take its share of the 
load. If, for instance, the turbine tends 
to increase its speed, this increase will 
cause the generator to take more of the 
load, thus relieving the engine, which will 
at once cut off shorter and consequently 
deliver less steam to the turbine. This 
will cause the turbine to run slower and 
throw a part of its load back to the en- 
gine from which it was taken. In prac- 
tice this surging of the load is so slight 
that it is not perceptible and no governor 
is needed. 

The speed limit previously mentioned 
consists of a flat ring placed slightly ec- 
centric to the shaft and kept in this posi- 
tion by a helical spring, which at ordinary 
speeds will resist the centrifugal force 
tending to increase its eccentric position, 
but which will yield to the slight increase 

' force caused by too high speed and 
‘low it to strike a detent which will re- 
lease a weight attached to the “butterfly” 
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throttle in the supply pipe and instantly 
close the valve. 

Air for cooling the generator is drawn 
irom outside the building through a duct, 
which has been attached since the photo- 
graphs were taken, by two screw or 
propeller fans keyed.to the shaft. One 
revolves in an air-tight casing over the 
top and the other immediately below the 
generator, discharging the air into the 
engine room through the openings in the 
generator-supporting frame. By means of 
circular partitions and deflecting skirts 


O 


FIG. 6. ELEVATION OF 
the upper fan drives a current of air 
through and around the armature, while 
the lower one cools the revolving field 
by drawing air downward through it. 
Directly under the turbine is a Worth- 
ington turbine base condenser containing 
25,000 square feet of cooling surface, 
which, with the water-shed plates between 
the horizontal rows of tubes, is sufficient 
te maintain a 29-inch vacuum at any rate 
of steam consumption that has yet ob- 
tained. The condensation is returned to 
the boilers by a Worthington two-stage 
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centrifugal pump driven by a Kerr tur- 
bine, and the air is taken care of by a 
steam-driven 24-inch Laidlaw-Dunn-Gor- 
don single-stage dry-vacuum pump. 

Circulating water is furnished by a 36- 
inch Worthington volute centrigigal pump 
of 90,000 gallons per minute capacity, 
which is driven by an American ball 
angle-compound condensing engine rated 
at 500 horsepower. 

Since the installation of the turbine a 
great deal of interest has been manifested 
both in its operation and its performance, 


PART SECTION 
and additional data in this regard will 
be available when H. G. Stott, superin- 
tendent of motive power for the Inter- 
borough Rapid Transit Company, presents 
his paper on the low-pressure turbine at 
the February meeting of the American 
Society of Mechanical Engineers. 
During the time that has passed since its 
installation, the turbine has been subjected 
to tests under all conditions that obtain 
in central-station practice, with such re- 
sults that as rapidly as possible two 
similar units are being installed. 





An Indicator Genius 





By WILLIAM WESTERFIELD 





We are told that at one time in the dis- 
tant past there lived a man whose name 
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tively and pictorially, are entirely true. 
But while all that may be told herein is 
true, it is doubtful if the “whole truth” 
will ever be known. However, I trust 
that I have brought to light enough to 
edify in some degree those who may 


chance to read this. 





























FIG. 


was Ananias. Little is known about him, 
his biography, as I remember it, being 
very brief. The thing brought especially 
into the limelight in his biography was 
his ability as a liar, so that “unto this 
day” he is held up as a pattern for those 
who would excel in this line. There is 
also a society, I am told, named for this 
man, and the requisite for membership 
in this society is to have a certain stren- 
uous individual call you a liar, or some 
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Power, N. Yo 
ce 
Somewhere between the Great Lakes 
and the Gulf, and the Atlantic and 


Pacific, there is a power plant consisting 
mainly of two Atlas high-speed engines, 
17x15 inches, direct-connected to alter- 
nators of 150 kilowatts capacity. The 
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In Fig. 1 I show the engine with the 
indicator properly attached; A is the oil 
guard or cover plate for the opening in 
the guide barrel, as shown in the main 
cut. It will be noted that the splash system 
of oiling is used. There is a small sector 
shown on the face of this plate, and re- 
ferring to the cut of the engine, and 
the indicator attachment, it will be seen 
that this sector is attached to a shaft ex- 
tending thtough a bearing in the cover 
plate, and that there is an arm attached 
to the inside end of this shaft, having an 
offset at the end which rides upon an in- 
clined bar attached to the crosshead. As 
the crosshead reciprocates, this arm rises 
and falls, following the inclined bar, and 
this, of course, causes the shaft to oscil- 
late, and this motion is communicated to 
the sector. The amount of this oscilla- 
tion will depend on the difference in the 
hight of the two ends of the inclined bar. 
The cord is attached to the sector and is 
carried in a groove in the rim of it. It 
must be apparent that this is a reducing 
motion, and is not intended to be used in 
connection with a reducing wheel. 

In this sketch, it will be noticed that 
two cords are carried out from the sector. 
I will explain that the speed being high, 
I used the extra cord shown by the lower 
line, in which was connected a_ rubber 
band to keep the inner arm of the motion 
securely in contact with the inclined bar 
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such endearing name; then you are a 
member. 

I desire to let it be known in the be- 
ginning of this article that I am neither 
a descendant of Ananias nor a member 
of the society named for him, and that 
the statements made herein, both descrip- 


FIG. 2. 


engineer who at one time had charge of 
this equipment finally became the pos- 
sessor of a steam-engine indicator which 
had a reducing wheel attached. To this 
latter fact he owed much grief, and to 
this same fact this story owes its ex- 
istence. 


already described, so that any distortion 
might be guarded against and at the same 
time less tension could be put on the 
indicator-drum spring. 

Our engineer, of whom I first started 
to write, undertook to get diagrams from 
the reducing wheel at- 


this rig, with 
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tached to the indicator, and I am told 
that he did succeed in obtaining some 
diagrams about a quarter of an inch in 
length. This was succeeding. some, but 
they were not as good as he desired, and 
he began to cudgel his brain for some- 
thing better adapted to the requirements 
of the situation. The result, or rather 
one of the results of his cogitations is 
shown in Fig. 2. A stick B about two 
feet in length was tied to one arm of the 
sector with cord, and the indicator cord 
was attached to this. This seemed to be 
a step in the right direction, for the dia- 
gram obtained was somewhat longer than 
the first, but yet it was not what would 
be called standard. Then a longer stick 
was procured. As part of the power gen- 
erated in this plant was used to drive 
the machinery of a broom factory, 
broomsticks were very plentiful and one 
was brought into service. In order to 
steady~the broomstick and overcome its 
momentum a cord was stretched from the 
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the indicator cord is led upward from the 
end of the stick at about the same angle. 
The reducing wheel was removed, and it 
was thought that the manner of connect- 
ing the cord to the stick at such an angle 
would give the desired reduction of mo- 
tion. That some diagrams, if such pro- 
ductions could be so called, were secured, 
I am reliably informed, but I have never 
been able to secure one for inspection. 
They were not considered desirable for 
keeping, I suppose. 

As a result of these experiments the 
successor of the engineer who carried out 
these experiments found the indicator 
motion for one of the engines entirely 
wrecked, and failure leading to dis- 
couragement, the one for the other en- 
gine that had not been experimented with 
had been allowed to lose itself. 

In looking over this matter and the 
line drawings which accompany it, I can- 
not deny that it appears unreasonable 
that any man of mature years could be 
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broomstick and fastened to a post about 
fifteen feet away. Near the middle of 
this cord a 3-inch nut was suspended to 
take up the slack. The results with this 
arrangement were not as good as de- 
sired, for the broomstick in swinging over 
came in collision with a party who had 
neglected to vacate the right of way, was 
brcken off, the sector smashed, and the 
arm broken off short inside the guide 
barrel. 

The method above described having 
proven a sad failure, the engineer did not 
give up but with laudable persistence set 
about to find other ways to conquer. His 
next venture is illustrated in Fig. 3. In 
the crosshead pin there is a 34-inch tapped 
hole, into which may be screwed a puller 
for removing the pin. Into this hole the 
engineer inserted an eyebolt, into the eye 
of which a long stick, in fact, another 
broomstick was inserted and secured as 
shown. It will be noticed that the end 
f the stick is inclined downward at an 
angle of about 45 degrees, and _ that 
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so dense as to employ the methods de- 
scribed, but I assure the reader that the 
facts related in the foregoing are true. 





A little Dean pump 
would not work. Those who have op- 
crated Deans of this type know that the 
main steam valve is operated by a double- 
plug piston, which in turn is operated by 
a little gridiron valve. Now this last 
valve, aside from a little groove that is 
cut in the face, looks as if it made no 
difference which end went fore or aft. 
The pump had been taken apart and put 
together a couple of times, still when 
steam was turned on it would not budge. 
In taking the machine apart for the third 
time and studying the workings, it was 
found that it did make a difference which 
way the valve was put in. That if it was 
put in upside down the groove failed to 
connect with the exhaust port, and hence 
the reason for the pump not working. 
After this was corrected the pump 
worked like a “charm.” 
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Detection of Defects in Shafting 
and in Its Alinement after 
Erection 


By Cuaries C. KLein 





In spite of constant care in the manu- 
facture of machinery for transmitting 
power, it often happens that defects ap- 
pear after erection and as soon as the ma- 
chinery is put in motion. It is the prac- 
tice in some of the best shops to erect 
every line shaft upon the floor before 
shipment, and to test it by running it up 
to or beyond the speed which it is ulti- 
niately to have. Unquestionably, many 
risks of subsequent trouble are avoided 
by this system, but chances of injury in 


- transit from the shop to the place of 


erection are yet to be met. 

A shaft 2 diameter and 20 
to 24 feet long is a rather delicate piece 
of machinery and requires the most skilful 
handling. If such a piece of shafting is. 
laid upon the floor on one day and, 
through carelessness, a piece of one-inch 
board is left under it across the middle, 
it is likely that, upon erection the next 
day, it is found that the shaft has a long 
bend in it. Or, if the shafting to be 
erected lies upon the floor under the 
scaffolding, and a monkey wrench or ham- 
mer is accidentally dropped upon it, a 
decided “kick,” when it is put in motion, 
is to be expected at the point where it 
was struck. Especially would this be the 
case if the shaft were raised slightly at 
the point where it received the blow. 

Defects which exist in shafting and in 
its alinement usually manifest themselves 
through the eye, the ear and the touch, 
but in many cases the discoveries made 
by these senses are simply symptoms of 
a defect which may elude for a time, the 
grasp of the engineer or the practical 
millwright. A bend in a shaft or a de- 
fect in a coupling may be transferred 
through the spaces between adjacent hang- 
ers 40 or 50 feet; the knock or screech 
which is so strongly perceptible at one 
point may have its origin at quite a 
distance from it, and the heat which the 
casual touch detects, and to which the 
smell of burning grease also bears testi- 
mony, may be caused by widely different 
defects. 

The writer will endeavor, by the aid 
of greatly exaggerated drawings, to follow 
up the symptoms as they exhibit them- 


inches in 


selves to the eye, and determine from 
them the nature of the defect and its 
location. 


In a transmission system, as long as no 
other motion than that of rotation ap- 
pears, it may be said to be in good condi- 
tion, but as incidental motions 
manifest themselves they are a sure indi- 


as soon 


cation of defects in the shafting or in 


the couplings. The nature of these in- 
cidental motions, which may appear either 
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in the bearings or in the shafting, gives 
generally a very correct clue to the ex- 
isting defect and assists also in locating 
it. 
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of round” or not parallel, and yet no in- 
dication will be given thereof by in- 
cidental motion. But as soon as defects 
exist which disturb either the true axial 
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motion is ofter termed “yanking.” Ap- 
parently it is caused by two opposite 
bends in the shaft, one at each end of the 
bearing, but actually a single bend in a 
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Motions oF HANGER FRAMES 
AND Boxtrs 


EccENTRIC 


In many cases a vibratory motion in a 
hanger or in its box conveys the idea to 
the inexperienced that a defect exists 
in the hanger itself. Such is not the 
case, however, for no amount of imper- 
fection in a bearing: will cause it to have 
any motion. The bore of a box may be 
too large or too small; it may be “out 
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irtilibenions 


= 
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-4 
line of the shafting or which will cause 
even the slightest eccentricity in it, they 
will at once appear to the eye when the 
shafting is in motion. 

The most common of these incidental 
motions is that in which the ends of a 
ball-and-socket hanger box describe small 
circles around the true axis, the eccentric- 
ity at one end being opposite to that on 
the other. In millwrights’ parlance, this 


—d=- a 


z = 
8 a 
S =) 
> a 
= _ 
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shaft or a defective coupling may be 


the cause and the defect may be located 
quite a distance from the spot where the 
symptom appears. This will be made clear 
by Fig. 1. The single bend which exists 
in the shaft on the right side of the first 
hanger affects the shaft in such a way 
that the hanger box in the second hanger 
is compelled to swing in its ball-and- 
socket joint. 
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DEFECTS IN COUPLING 


In Fig. 2 precisely the same effect is 
produced on the hanger box, although the 
piece of shafting is perfectly straight. 
Here the defect lies in the coupling in 
which the hole is not straight or parallel 
or in which another defect exists which 
prevents the axis of the coupled shaft 
from coming true with the rest of the 
line. Straining the shaft into the hanger 
produces temporary flexure, which may 
disappear when released from the hanger 
or when loosened in the coupling. The 
quickest remedy is the displacement of 
the defective coupling by a perfect one. 

An extceedingly small defect in the 
bore of a coupling will produce very 
glaring symptoms in light shafting, as the 
discrepancy multiplies itself in the ratio of 
half the length of the coupling to the 
length of the shaft. Thus a shaft 1% 
inches in diameter and 18 feet long, en- 
tering a coupling 3 inches, will be thrown 
out of line at its extreme end nearly 34 of 
an inch by a discrepancy of only 0.01 of 
an inch in half the length of the coupling. 


OSCILLATION OF HANGER FRAMES 


The defects shown in Figs. 1 and 2 do 
not always produce the “yanking” motion 
in the hanger bearings, such motion being 
limited to the ball-and-socket type and to 
such bearings as have grooves worn into 
them circumferentially and are thereby 
prevented from sliding lengthwise upon 
the shaft. Collars upon the shaft at each 
end of the hanger box also prevent end- 
wise motion upon the shaft. 

When, however, both shaft and bear- 
ing are perfectly smooth and well lubri- 
cated and when tightness or imperfection 
in the ball-and-socket joint prevent its 
motion, the perceptible motion of the 
hanger frame and box may be a pendulum- 
like oscillation of the former and a sliding 
lengthwise upon the shaft of the latter. 
This motion is caused by the tendency 
of the hanger to maintain a perpendicular 
line with the axis of the shaft, as shown 
in Fig. 3, and should always be taken as 
an indication of the same defects as those 
shown in Figs. 1 and 2. This pendulum- 
like motion produces, of course, a very 
severe strain in the hanger frame. 


Derects AFFECT DISTANT PArTS 
. 


The bend in the shaft in Fig. t and the 
defect in the coupling Fig. 2 may show 
themsélves not only where these faults are 
localized, but in spaces between the hang- 
ers quite a distance from the source of 
the disturbance, owing to the transfer of 
the bend through straining from one 
hanger to the other, as is illustrated in 
Fig. 4. This transference may take place 
either on one side or on both sides of 
the point where the defect exists, but it 
may be taken as conclusive evidence that 
the true location of the defect is where 
‘'t shows the worst. 
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DETECTION OF Derects BY NOISE 

Another class of defects in shafting is 
detected by the ear. The symptoms are 
generally known as “knocks” and 
“screeches.” Shafting which is more or 
less “out of round,” and especially that 
which has defects diametrically opposite, 
approaching an elliptical form, gives most 
frequent rise to “knocks.” The defects are 
introduced in turned shafting by 
or too loosely-set steady rest, and in 
cold-drawn shafting by defective dies. 
There is no other remedy than to replace 
the defective shaft by a round one, or 
to “doctor” the bad spot with a dead- 
smooth file, by taking the glazed spots 
off from time to time, until approximate 
roundness is secured. Such a proceeding 
as this, however, is not advisable, except 
in rare cases, as the extreme cheapness 
of cold-rolled shafting offers more induce- 
ment to buy a new shaft than the ex- 
penditure of a large amount of labor to 
eliminate a defect. 

Knocks may also be caused by the con- 
tact of rough, unfaced surfaces moving 
upon the ends of hanger boxes, couplings 
or hubs, or even by finished but untrue 
collars. 

In shafting running at a high speed, 
knocks may be caused by unbalanced parts 
in the transmission in conjunction with 
a bearing which is too loose a fit. Ob- 
viously the remedy in this case lies in the 
perfect balancing of the moving parts and 
a close running fit of the bearing. 

A “screech” is usually caused by mov- 
ing parts in contact without a lubricant 
between them. If the screech is in a bear- 
ing where the motion is intentional, 
thorough lubrication will promptly effect 
a cure, but occasionally the noise pro- 
ceeds from a coupling or‘other part which, 
under normal conditions, is rigid and free 
from motion upon the shaft. Remedial 
measures should not stop at tightening the 
loose member, but efforts should be made 
to discover the primary cause of its be- 
coming loose. When that is discovered 
and removed, the time required in tighten- 
ing up in future will be saved. 

It is very rarely the case that a blow 
or knock perceptible to the touch cannot 
be detected by the ear and, therefore, the 
only symptom of defects yet to be men- 
tioned is that of heat. 


a poor 


Tue HeatinG oF BEARINGS 

The heating of hanger bearings may re- 
sult from a variety of causes. A single 
grain of sand dropping upon a _ bearing 
from a nearby mortar joint may make 
such havoc with it that dangerous heating 
and rapid destruction is the consequence. 
Defective inferior means 
of applying them are also a prolific source 
of heat, but we will confine ourselves to 
inherent defects of construction and erec- 
tion from which this trouble may be ex- 
pected. 

A hanger box bored so small that it 


would not admit the shaft, if the box were 


lubricants or 
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not made in halves, should be avoided, for 
it would pinch the shaft at the edges of 
the halves so tightly that quick and 
destructive heating would be the inevitable 
consequence. A box bored too large is 
equally objectionable as, in this case, the 
shaft would have a bearing only upon a 
line The half 
of a hanger box, if rubbed upon a lightly 
greased shaft, should show touch marks 
on every part of its interior surface, but 
a box one-thousandth of an inch above 
standard size in its bore is to be preferred 
to one which is one five-thousandths of an 
inch below. 


instead of on a surface. 


Other causes of heating may be found 
in boxes not bored parallel or cylindrical, 
by which sufficient surface is lost to make 
the pressure upon the remaining bearing 
excessive, or neglect to™remove the bur 
left by the drilling of oil may 
cause a hot box to make its appearance. 

In the erection of shafting, heating of 
the boxes is 


holes 


often induced by drawing 
up the vertical adjusting screws too tight- 
ly, thereby pinching the frail box upon 
the shaft so firmly that the excessive pres- 
sure and consequent exclusion of lubri- 
cant soon start the generation of heat. 
Excessive presstire upon a bearing, caused 
either by its being out of line or by un- 
due tightness of a belt, is a 
cause of hot boxes. 

Improperly fastened collars may 
contribute to the trouble. Ample play 
should always be left between the ends 
of the hanger box and the collars, as a 
slight motion of the shaft endwise is not 
a detriment but rather a benefit, insofar 
as it helps to produce, in conjunction 
with the revolving motion, that smooth, 
glazed surface upon the bearings which is 
so desirable. Two ccllars upon the shaft, 
one at each end of the box c* one hanger, 
should be depended pon to iccep the line 
in place endwise, and it is advisable to 
put these upon the heaviest shaft in the 
line. 


frequent 


also 


While it is prudent to put also a collar 
at each end of the line, inside of and 
bearing against the box of the end hanger, 
as a precaution against accident by a shaft 
pulling out of a coupling, care should be 
taken, as already mentioned, to leave suffi- 
cient room between the collar and hanger 
box to permit the expansion of the line. 
The longer the line is the more playroom 
should be allowed. 





There should be placed in the feed pipe 
to each boiler a check valve and a stop 
valve, the stop valve being between the 
check valve and the boiler, so that re- 
pairs can be made to the latter while the 
boiler is under pressure. Feed pipes and 
check valves should always be arranged 
so that the water cannot back out of one 
Loiler into another. The main return 
pipe to a heating boiler (gravity-return 
system) should have a check valve, and 
between this check valve and the boiler 
there should be placed a stop valve. 
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Uncle 


Pegleg's 


I Find Out the “ Why” of the Rule for Areas of Circles. 
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Philosophy 


Where the 


Decimal 0.7854 Comes from and a Short Cut in Multiplication to Use It. 





“Ever figure out why that boiler had 
single-riveted roundabouts and double- 
riveted lengthwise seams?” asked Pegleg 
a day or two later. 

“Oh, I figured out that 
is trying to push the boiler apart endwise 
by pushing on the heads, and the girth 
seams are holding it that way, and it’s 
trying to bust it lengthwise by pushing 
on the sheets, and the lengthwise seams 
hold it that way; and there’s more sheet 
than there is head, so there’s more pres- 
sure in that direction, and so it takes a 
double row of rivets to hold it.” 

The old man smiled a quiet smile. 


the pressure 


that inch strip of shell tending to burst 
it, but you have an inch length of metal 
or of seam on side to hold it to- 
gether. Each ring takes care of itself, so 
it don’t make any difference how long 
the boiler is. 

“Now, to pull it apart lengthwise you 
have the pressure on the head, and to 
hold it together you have the ring of 
metal that would be exposed or parted 
if the boiler was sawn or pulled in two 
if it was a cylinder without joints; or 
you have the girth seam in a boiler. What 
you want to figure is how the metal or 
seam that has to do the holding compares 


each 
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“ALL YOU'VE GOT TO LOOK OUT FOR IS TO 


HAVE THE RIGHT-HAND FIGURES GO DOWN 


LIKE A FLIGHT OF STAIRS” 


“That’s pretty good speculating,” he 
A whole 
lot of folks speculate and that’s what 
makes most of the engineering asinini- 
ties. If a boiler was twice as long it 
would have twice as much shell, wouldn't 
it? Well, would it be twice as liable to 
burst?” 

I allowed that it wouldn’t. 

“Why not?” 

I didn’t see and wasn’t quite so sure 
that it wouldn’t after all. 

“You've got more metal to hold it to- 
gether, haven't you?” he 
“Imagine your boiler divided into rings 


said. “Now do some reasoning. 


suggested. 


an inch long. You have the pressure on 


with the bursting force in the two cases. 

“T will make it easy for you. Suppose 
you have a plain cylinder, headed up, so 
that we get rid of all idea of joints and 
tubes. How would you find the pressure 
of the heads?” 

“Multiply the pressure per square inch 
by the number of in the 
head.” 

“Good! Now, do you know how to find 
the number of square inches in the head ?” 

“Multiply the diameter by itself and by 
0.7854.” I answered, quoting with self-sat- 
isfaction a rule I had cut out and pasted 
away. 

“Why do you multiply by 0.7854?” 


on one 


square inches 


“Because the rule says so.” 

“Oh! I see. What do you get when 
you multiply the diameter by itself?” 

“The square.” 

“What square?” 

“The square of the diameter.” 

“Yes, you get the area of a square like 
this (Fig. 1), each side of which is as 
long as the diameter. 
circle is some less than this becaus: 
the corners (a b c d) come out, and 
somebody has found out that the area 
inside of the circle is 0.7854 of the area 
of the whole square, eh?” 


The area of the 


I was beginning to see new sense to the 
rule. 

“Do you know how to get the area of 
a triangle?” 

While I was puzzling ‘over it, he 
sketched and handed me Fig. 2. 

“Is it plain to you,” he asked, “that if 
you multiply the base of a triangle by its 
hight you get the area of a square or 
rectangle a b c d in each case; and no 
matter what the shape of the triangle it 
will just fill one-half of the rectangle? 
It’s plain enough in the first case isn’t it? 
Just as plain in the second, eh? Well, 
take the piece A that sticks outside of the 
rectangle in the third case and turn it 
over into the space B and it will be just 
as plain for that case. 

“The area of a triangle then is one- 
half the product of its base and altitude. 
Is that plain?” 


“Yes. Multiply the width and _ hight 
together and divide by 2 and you get the 
area.” 

“Correct! I said ‘base’ and ‘altitude’ 
because that’s the way the books on 
geometry and trigonometry speak of 
them. Know what trigonometry is? 
Know what ‘tri’ means? Know what a 


triplex pump is?” 

“One with three cylinders.” 

“Sure. And ‘tri’ means three. Look 
in the dictionary and you will see a lot of 
words commencing with ‘tti’: triplicate, 
and so forth, all with the ‘three’ idea in 
them. ‘Gono’ means angle. ‘Metry’. means 
measurement. “Thermometry,’ the meas- 
urement of temperature; ‘calorimetry’ the 
measurement of heat; ‘trigonometry, 
measurement of or by the triangle. A 
big word but simple enough when you 
pick it apart. Well, I'll let you have your 
‘hight,’ if you prefer it to altitude, but 
i am going to stick to ‘base’ instead of 
width some triangles, like the 
last case here (Fig. 2), are wider than 
their bases.” 

“Now,” continued the old man, sketch- 


because 
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¢ and handing me Fig. 3, “it wouldn’t “No matter what size a circle may be, Generally, 3.1416 is used. We _ take 
ake any difference, would it, if the tri- the circumference is a certain number of 3.1416 instead of 3.1415 because 3.14160 
ngle had a curved base like this? What times the diameter. We have no exact is nearer to 3.14159 than 3.14150 would 
loses at a it gains at b, don’t it?” expression for this number of times, be- be. Always when you drop a decimal 
raise the last figure that you keep by 1, 
if the part rejected is more than 5.” 
prt , “What is that rule for the triangle 
ev) b again?” he continued. 

: “Multiply the base by the hight and 
divide by 2.” 





“Right. Now, considering the circle as 
a triangle, or equal to a triangle, what 
DIAMETER is the base?” 

ett aes “21416 times the diameter.” 

“What is the hight?” 

“Half the diameter.” 

“Right. Now, we have got to multiply 
the base, 3.1416 diameter, by one-half 





the diameter, and divide by 2: 


, diam. 
c cl 3.1416 X diam. X ee 
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FIG. 2. 


“Allowing that it is so, it is just as showing me the place), who figured it To multiply a fraction we multiply its 


true of a wide as of a narrow triangle, to 127 decimal places and still had a re- numerator: 
just as true of this (Fig. 4) as of the 
Fig. 3.” 


I supposed so. 

“Well, where are you going to stop?” 

“lm not going to stop,’ I returned 
laughingly, for want of something better 
io say. 

“That’s right, don’t. It is just as true 
of a half circle as of a quarter, and just ‘ 
as true of a whole circle as of a half. A 

irele is nothing but a triangle with a 

‘rved base equal to its circumference 

d an altitude or hight equal to its 

dius, or half of its diameter.” 

I couldn’t see how a circle with no 

oles at all was a triangle, which accord- 





e to its name ought to have three. 


“Well, let’s put it this way, then. The FIG. 4. 

‘ea of a circle is equal to the area of a 

iangle having a hight equal to the radius mainder.  3.14159260535897932384626433832 diam. 

‘ the circle and a base equal to its cir- 795028841971693993751058209749445923078! PE SES 4 - 


imference.” 61406286208098628034825 3.421 170079821 48085 
After a little study of the pictures I 5132723066470038446 + In 1873 a Mr. 3.1416 X diam. XK diam. 
allowed that this was so. Shanks carried it out to 707 places. 4 
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and 4 into 3.1416 = 0.7854, so that the 
formula comes out: 

Area = 0.7854 X diam. X diam., 
just as you had it.” 

“Gee,” I said, “a feller that knows that 
much don’t need rules. He can make 
em.” 

“Well, somebody’s got to make them. 
Multiply 4239 by 0.7854.” 

I did it the usual way, and he started 
to do it at the same time. Long before 
I was through he sat waiting for me and 
passed me this: 

4239 
7 


29673 
29673 
59346 
59346 


3329-3106 
The answer was the same as mine but he 
had done it much more quickly. 

“What kind of figuring is that?” I 
asked. 

“Well, I multiplied by 7 first, then I 
wrote the same product one place to the 
right, then I doubled it, going one place 
to the right again; 59346 is twice 29673. 
Then I wrote the same figure again still 
another place to the right. Then I added 
them up and pointed off four places of 
decimals because that’s what there is in 
0.7854. All you’ve got to look out for 
is to have the right-hand figures go down 
like a flight of stairs. You will get it 
right when you write the second figure 
because you set this one place over any- 
how. Now, when you multiply by 2 
put the unit figure (6 in this case) one 
place farther still, and you can’t go wrong. 
If the first two figures of the number you 
are multiplying are 72 or more, there 
will be one more place in the doubled 
product, For instance, try it on 

8763 
7 





61341 
6134" 
eee 
122682 


6882.4602 
You see 122682 has 6 figures in it and 
61341 only 5. What I want you to be 
careful about is to put that unit figure (2 
in this case) one place to the right so 
that the figures on the right go up like 
a flight of regular stairs, each line one 
place farther to the right on this side. 
Never mind how they go on the other 
side; sometimes they will be regular like 
the first example and sometimes irregular 
like the 

“But why does that multiply by 0.7854; 
just happen to?” 

“That’s the spirit. Get to asking ‘Why ?’ 
No! Nothing ‘happens so.’ I suppose it’s 
too much for you to dig out yet, but its 
simple when you know it. The first time 
I multiplied was by 0.7; then I multi- 
plied by ‘0.07, because I used the same 
»roduct one place to the right. If I had 





second.” 
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used the same product still another place 
to the right, I should have multiplied by 
0.007, but I used twice this product, which 
was multiplying by 2 X 0.007 or 0.014, 
and then I multiplied by 0.0014 by using 
this product still another place to the 
right. Altogether I multiplied by 

0.7 

0.07 


0.014 
0.0014 





0.7854 
Now, take these along and get them 
into your noddle and the next time per- 
haps you can figure out that boiler and 
know how you are doing it.” 
A 





Friction in Water Pipes 





By R. M. NerLtson 





Many formulas are given for the loss 
of head due to friction .in water pipes, 
and it is’ well known that the results 
given by these formulas differ very great- 
ly, so that an engineer has great difficulty 
in determining the requisite size of pipe 
to convey a given quantity of water a 
given distance in a given time with a 
given loss of head, or in estimating what 
the loss of head would be with a given 
size of pipe. In this connection previous 
experience under similar conditions has 
generally been found to be immensely 
more valuable than all the formulas ob- 
tainable; and this is quite comprehensible 
when one knows that the friction may be 
several hundred per cent. greater in one 
pipe than in another of exactly the same 
internal diameter. 

If often happens, however, that fric- 
tional head has to be estimated without 
previous experience, and the designer 
must then rely on a formula. In such a 
case particularly, but generally—although 
possibly to a less extent—in all cases, it 
is of advantage to understand the man- 
ner in which the frictional head varies 
with varying conditions. 

Most formulas for the friction in water 
pipes are of, or can be readily converted 
into, the form, 


LO? 
las K X 10° D®’ (1) 
or 
vL 
I = k 7)? (2) 
where 


H = Frictional head (or loss of head 
by friction) in feet. 
OQ = Gallons of water per hour. 
L=Length of pipe in feet. 
D = Diameter of pipe in inches. 
v= Velocity of water in feet per 
second. ; 
K and k are coefficients, the values of 
which vary greatly in different formulas. 
Formulas (1) and (2) are really the 
same and can be converted one into the 
other. This will be obvious when it is 
considered that 
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‘died O , om ( 
6.24 X 60X60 4X 144 

Formula (1), as being generally th 
more useful, will be considered; but j 
will be obvious that the following re 
marks can be applied with suitable modi 
fications to formula (2). 

Most formulas make out K to be in 
dependent of the diameter of the pip: 
This is approximately correct for large 
diameter pipes—say about 8 inches in 
diameter—but is very far from correc: 
for small pipes. Comprehensive experi 
ments were made by Darcy who, as 
result, gave a formula as follows: 


H=Z(1+25)x 4x2 
12d d 2g 
the letters representing the same quanti- 
ties as in formulas (1%) and (2) except 
that d is in feet, g is the acceleration due 
to gravity and Z is a coefficient. Darcy 
gave values for Z for different pipes. 
For new cast-iron pipes he gave Z a value 
of 0.005. Darcy’s formula is not so con- 
venient to use as formula (1), but it 
shows that K in formula (1) is very 
much dependent on D in pipes of small 
diameter. 

Formula (1) will give the same values 
for H as.Darcy’s formula applied to new 
cast-iron pipes if K is given the follow- 





(4) 











ing values for the following pipe 
diameters : 
D K D K 
0.5 1.27 4 3.05 
0.55 1.63 6 3.26 
1.0 | 1.90 8 3.38 
20 | 2.57 10 3.46 
3.0 | 2.85 12 3.51 














By supplying in formula (1) the value 
ef K given in the table, the frictional 
head can be obtained for new cast-iron 
pipes. This method of obtaining the fric- 
tional head may appear to be clumsy 
from a mathematical point of view, but in 
practice it will be found to be convenient. 
It cannot be expected to give absolutely 
accurate results in every case because 
cast-iron pipes differ much among them- 
selves. Moreover, exact dimensions as 
regards bore are not to be expected in 
cast-iron pipes; and a small increase or 
decrease in bore makes a_ considerable 
difference in the frictional head. The use 
of the formula as suggested will, how- 
ever, allow one to rely on obtaining a 
much more accurate estimate of the fric- 
tional head than is possible by the use of 
any formula simpler than Darcy’s. 

For pipes with internal surfaces 
smoother or rougher than those of new 
cast-iron pipes, the values for K given 


in the table should be increased or 


diminished by multiplying by a qualifying 
coefficient or factor greater or less than 
unity as the case may require. The writer 
regrets that he cannot mention suitable 
qualifying coefficients that he knows from 
experience to be reliable. 
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A Common Type of Electric Elevator Machine 


Construction and Operation of One of the Early Otis Designs, with 
Details of the Stop-motion Mechanism and Magnetic Safety Attachment 





BY 


The Otis Elevator Company has de- 
veloped many types of electric elevators. 
One of the earlier designs, which has 
been extensively installed, is shown in 
lig. 61. In this machine both the con- 
troller (which is mounted upon the 
motor), and the brake are operated by 
the bar A, which is moved by the rota- 
tion of the operating sheave C, mounted 
on the end of the shaft of the winding 
drum D. The sheave is not rigidly se- 
cured to the shaft, but is rotated by the 
latter through the action of the stop-mo- 
tion mechanism in a manner that will 
presently be explained. The brake, which 
is located back of the stand B, is applied 
by the weight W, and is released by the 
movement to one side or the other of 
the lever B’, by the horizontal motion of 
the bar A. 

The stop motion, which is located at 
C”, operates on substantially the same 
principle as that of the Haughton ma- 
chine which was fully described in the last 
issue; in fact, most stop work 
on the same general principle. The gear 
F, a portion of which appears under the 
sheave C, is a part of the stop motion. 
The weight J’’ is a portion of the slack 
cable device and acts through the stop 
motion to stop the machine if the cables 
become slack. It will be noticed that at 
J there is a shaft that carries an arm J’. 
At the opposite end of the drum there is 
another arm J’ mounted on the shaft J, 
and between the lower ends of these two 
arms a shaft K is carried, on which a 
small grooved wheel K’ revolves freely 
and also moves along the shaft. The 
lifting ropes run up in the groove in this 


motions 


wheel. The arm J”, which is also 
mounted on the shaft J, carries at 
its right-hand end a_ weight which 


presses the wheel K’ against the lifting 
From the left-hand end of the 
a chain runs upward and over 
the sheaves shown, and thence down to 
the lever of the slack-cable stop upon 
which the weight IV’ is mounted, thereby 
holding this weight up. If the lifting 
ropes become slack, the weight near the 
ropes will drop and raise the left-hand end 
of the arm J”, slacking the chain and al- 
wing the weight I/’’ to descend. When 
his weight descends it moves a clutch 
at locks the stop motion and causes the 


ropes, 


atm 7” 


r A to move toward the central posi- 
n and stop the rotation of the drum 
The position of this clutch is shown 
the drawings, Figs. 62 and 63, and is 
narked G. 


WILLIAM 


In Fig. 63 the yoke that moves the 
clutch is shown at G’, and to the lower 
end of this is attached the bar that car- 
ries the weight /i”’ of Fig. 61. The left- 
hand half of the clutch revolves with the 
drum shaft, but can slide freely endwise, 
a feather being 
pendent rotation. 


used to prevent inde- 
When the slack-cable 
stop goes into action the movable part 


BAXTER, 


JR. 


passing to these it is best to consider an- 
other slack-cable device, shown in Figs. 
62 and 63, at H,H’, and H”. The bar 
Hsis located under the drum, as shown 
in Fig. 63, and with the side extension H’ 
is supported on a pivot at H”. On the 
outer end of H’ there is a switch that is 
normally kept closed by the weight of a 
cap that coverg it. When the ropes on 





CONTROLLER 











e— CHAIN 











FIG. GI. AN 


of 


the clutch moves to the right and en- 
gages with the part that extends through 
into the hub of the sheave C and is 
fastened to it; hence, the sheave is rotated, 
and through it motion is imparted to 
the gear /, and through this C’ is moved 
and this part in turn moves the operating 
bar A, Fig. 61, to stop the motor. This 
can be made clearer by the aid of the 
drawings of the stop motion, but before 


EARLIER FORM OF OTIS ELECTRIC-ELEVATOR 


MACHINE 


the drum become slack and drop down 
upon the bar H7 their weight overcomes 
the weight that holds the switch closed, 
and opens it, breaking the circuit of the 
motor and causing it to stop. The con- 
the slack-cable switch and 
that of the bars H and H’ can be seen 
in Fig. 64, which the 
the open position. 

Figs. 65 and 66 show the details of the 


struction of 


shows switch in 
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stop-motion mechanism, the first being a 
vertical section parallel with the shaft and 
the second an end view with the operat- 
ing sheave C removed, except the hub 
pinion F”,. The 


gear F rotates, 


portion which forms the 
stud S, upon which the 
also carries a pinion Ff’ which is carried 
around by the gear, but is not made fast 
to it. The pinion F’ is made with a lug, 
shown on the upper side, and this pro- 
jects over the hub of F and moves be- 
tween two stops cast on F. By means of 
this construction there is a_ certain 
amount of lost motion obtained between 
F and F’, the object of which will be 
presently explained. The part C’ rotates 
freely the sleeve extending from 
the right-hand half of the clutch G, and 
as may be seen from Fig. 66, C’ meshes 
with I’. Now, if the operating sheave 
C is rotated, the pinion F” will be rotated 
as it is a part of C; hence, the gear F 
will be rotated, but a cer- 
tain amount of lost motion between the 
gear F and the pinion F’ the former will 
move some distance before the latter will 
begin to move at all. As soon as [’ 
begins to move, C’ will move and the 
control bar 4 will be shifted. When the 
operating sheave C has been rotated far 


upon 


as there is 


FIG. O02. 


enough, the pinion F” will rotate the gear 
F far enough to bring one of the cam 


. = . 
faces a,-on top, and the corresponding 


face a’ on the pinion F” will slide over 
this and gears will be 
locked in this position, which is the ‘run- 
ning position; if the sheave C 


cam surface the 
is turned 
around any further it will simply cause 
the surface a’ to slide in the hollow sur- 
face a. 

The lost motion 
and the pinion [’ 


the gear F 
is provided to make it 
for the operating sheave C to 


between 


necessary 


be turned a_ considerable distance in 
. . \e o 

either direction before the controller 
gins to move. 


made, it would be difficult to stop the 


be- 
not 
car 


If this provision were 


Controller 
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by means of a hand rope, because if the 
operator did not move the far 
enough, the controller would not 
be returned to the full-stop position, and 
if he moved the sheave a trifle too far 
the controller would be carried 
the reverse direction of rotation, and the 
would then immediately 
start to run in the opposite direction. 
This type of stop motion is called a “lost- 
motion stop motion.” If the*elevator is 
intended to be operated by means of a 
hand rope, the lost motion is made much 
greater than if it is to be operated by 
means of a the car, 
because with the latter type of operation 
the operator can see by the position of 


rope 


over to 


car stop and 


wheel or lever in 
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that no matter in which direction 4 m 
be moved, the coupling B will be rais 
and when this is raised it lifts the rod 
This rod is not tight in B, but it < 
slide freely, and is provided with a ; 
through the upper that B ¢ 
move upward some distance before C 
raised. 


end, sv 


This is done because the distai 
through which A is rocked by the c 
trol bar to give the controller the pro; 
movement is than is 


more necessary 


raise the brake bands. When the lever 


is returned to the stop position, as sho 
ii: the drawing, B compresses the spri 
around C and assists the weight on le\ 
D to apply the brake. 
not 


If the brake does 
stop the rotation of the shaft as 


a L 


ae Power, N.Y. 


PLAN VIEW OF THE ELEVATOR MACHINE IN FIG, 61. 


lever when the controller 


the “stop” -position. 


the wheel or 
is in 

The construction and operation of the 
brake of the machine in. Fig. 61 is il 
lustrated in Fig. 67, which shows an ele- 
vation at right angles to the shaft and a 
front The are at- 
tached to bolts pivoted at G in the upper 
end of a stand placed at the back of the 
brake wheel; 


view. brake bands 


the front ends of the bands 


‘are pivoted to the lever D, at the points 


F,F. The lever D around the 
stud FE and is depressed by the weight 
shown at Il in Fig. 6r. 


swings 


The brake bands 
are raised away from the brake wheel by 
pull of the rod C, which is 
actuated by the lever 4. It is evident 


upward 


quickly 
moved 


as may be desired, the weight is 
toward the end of D to increase 
iis leverage, and vice versa. 

This brake, as generally made, is equip 
ped with a safety that acts to 
the the outside the 
motor is broken or if the current suppl 


device 
stop car if circuit 
should fail while the car is running. li 
when the motor is raising the load th 
operating current dies out, the car will 
stop, and if the worm through which th 
motion is transmitted from the motor 

the drum is of very coarse pitch, as 

elevator, tl 
to cause it 1 
elevator m: 


would be for a high-speed 


weight of the car is liable 


run down and drive the 


chine backward. With the safety devi 
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sary to generate the current being fur- 
nished by the descending weight. The 
current the motor will generate as a 
dynamo will increase greatly with a 
slight increase in speed, so that even if 


Power, N.Y. 


FIG, 63. END ELEVATION AND SECTION OF CONTROLLING MECHANISM 


mentioned this cannot occur, because as 
soon as the current dies out the safety 
device goes into action and applies the 
brake. 

If when the car is running down 
loaded, under the influence of gravity, 
the circuit outside of the motor should 
be broken in any way, the car would 

















FIG. 64. SLACK CABLE SWITCH 
Tun away, unless restrained. As long as 
‘ircuit remains closed, however, the 
car cannot run away because the motor 
will act as a dynamo when driven slightly 
hove normal speed, the power neces- 





the car were heavily loaded it would not 
drive the motor much above the normal 
running velocity. This is true so long as 
the outside circuit remains closed, be- 








DS 
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cause the current generated by the motor 
will circulate in this circuit, but if the 
circuit should break, there would be no 
circuit for the generated current to flow 
into, and there would be no resistance to 
retard the motion of the car; hence, it 
would run away. In such a case, how- 
ever, the safety device referred to would 
apply the brake and hold the drum from 
rotating. 


This safety device consists of a magnet 




















A 
r 
/ . 
_§ WS 
VAISS} 
EE SN ITS | 
nN, ai N x 
> Cc CS 
Cj, 
ao 
w~X ". 
“SS » 
Wh 
Cora 
a— ) eg 
ol 
ce 
? 
— 


Power, N.Y. 
FIG. 66. END VIEW OF STOP-MOTION 
MECHANISM 


that is located in the stand at the back 
of the brake wheel and acts to throw thx 
brake on whenever the current that op 
erates the motor dies out. The way i 
which this magnet is arranged and it 
action can’ be understood from Fig, OS. 
The magnet JJ is so connected that it is 
energized all the time the elevator is in 
service; the closing of the main-line hand 
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FIG, 05. VERTICAL SECTION THROUGH STOP-MOTION MECHANISM 
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switch to turn the current onto the ele- 
rator motor connects the magnet M in 
the circuit, and it remains so connected 
until the main-line switch is opened. As 
long as the magnet M is energized it will 
hold down the armature A, in the position 
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switch, and then closing the switch again 
so that the magnet may hold A in the 
position in which it is shown in Fig. 68. 
The way in which the magnet M is con- 
nected in the circuit will be made clear 
in connection with the explanation of the 





L 














wh Penmcceooe es 








FIG. 67. BRAKE MECHANISM USED WITH MACHINE IN FIG. 61. 


in which it is shown in drawing. The 
armature A is provided with a catch that 
prevents the catch B on the casting D 
from moving past it, but if the current 
through M dies out, the armature 4 will 
raise and then the catch B will move 
clockwise around the pivot G under the 
influence of the weight W, and, by pull- 


wiring diagram that shows the action of 
the controller. : 

It will be noticed from Fig. 68 that 
the safety brake acts independently of the 
main brake, the latter applying or releas- 
ing the brake bands by the movement of 
the ends that are pivoted to the main 
brake lever D at the points F and F., 
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Fic. 68. MAGNETIC SAFETY ATTACHMENT TO THE BRAKE MECHANISM 


ing on the upper pivot G’, will apply the 
brake and stop the motion of the ele- 
vator. When this action has taken place 
the elevator cannot be operated again 
until the device is reset, which is done 
by raising the weight to the position 
shown, after opening the main-line hand 


When the elevator is running, the pivots 
F and F are in the position that releases 
the brake bands, but when the magnet VW 
acts, the pivot G’ is drawn over to the 
right and applies the upper band, and the 
weight I” is made of sufficient weight to 
provide all the braking force required. 
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Locating Insulation Faults in 
Electric Circuits 


By W. T. Ryan 





“There is a feeling among most op- 
erators of electrical machinery that le ks, 
crosses, grounds, short-circuits, etc., are 
very difficult to locate and that it can be 
done successfully only by electrical ex- 
perts of long practice and considerable 
experience. It is the writer’s object to 
present a few simple methods which will 
cover most of the cases which arise in 
ordinary practice. Too often, wires or 
cables are cut and then tested for faults, 
instead of first accurately locating the 
fault and afterward removing it with little 
trouble and expense. 

Broken wires, down wires, swinging 
contacts, grounds on steam pipes, etc, 
are very often easily located by simply 
making an inspection. 


MaGNeto TESTS 


Open _ circuits, = short-circuits and 
grounds can often be detected and lo- 
cated with a magneto. The line to be 
tested must be idle and disconnected from 
all other lines. Connect one terminal of 
the magneto to the line and the other 
one to the earth. If the magneto rings, 
the insulation resistance of the line to the 
arth is probably between 5000 and 25,000 
ohms, and the line is probably grounded. 
The line should next be opened at its 
connections and each section tested sep- 
arately. 

If you suspect that the line is crossed 
with another line, connect the magneto 
terminals to the lines in question. If 
the magneto rings, the insulation resist- 
ance between them is too low and they 
are probably crossed. 

The magneto, however, should not be 
relied upon for testing any but overhead 
circuits. Underground circuits, especially 
cables, may have sufficient electrostatic 
capacity to permit the magneto to ring 
even though no fault exists. 


VoLTMETER OR Drop METHOD 

Since the freedom of any circuit from 
grounds and short-circuits depends pri- 
marily on the insulation resistance, an 
easy method of detecting the fault, and 
also finding out how bad it is, is to meas- 
ure the insulation resistance of the sus- 
pected circuit. If this is found to be 
some high figure, depending on the re- 
quirements of the case, the line may be 
considered all right. If it falls below 
this minimum value, the line is to be con- 
sidered faulty. This method may be used 
to measure the insulation resistance from 
line to earth, from line to line, from the 
armature coils to the frame of a dynamo 
or motor—in fact, it may be used to de- 
termine the insulation resistance between 
any two conductors. 

A voltmeter Vm, of known resistance 








nce 
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R, is connected across the circuit wires, 


as shown in Fig. 1. The drop between 
either side of the line and the ground 
is taken with the same voltmeter. Let r 
represent the insulation resistance of the 
wire A and suppose the insulation resist- 
ance of B to be extremely high, say, sev- 
eral hundred megohms. The same cur- 
rent passes through both the voltmeter 
and the ground, hence the current will 
be equal to ent 


a VE v/ 
RF ? 
Solving for r, 
E—V 
r=R*X a (1) 
where, 
r= Insulation resistance of the wire 
A, 
E = Line voltage, 
1’ = Deflection of the voltmeter when 


connected between the wire B 
and the ground, 









500 -- 200,000 = 0.0025 ampere. As soon 
as the voltmeter is put in the circuit, the 
joint resistance of the fault r+’ and the 
voltmeter in parallel is 50,000 ohms. 
The current is then 500 ~ 150,000 = 
0.0033% ampere. This causes a 
across the voltmeter terminals of 


drop 


“ae (0.00334 X 100,000) 
2 





= 166% volts. 


Transferring the free lead of the volt- 
meter to the other line wire, the same 
result will be obtained. If this value for 
I” is substituted in the first and second 
equations, incorrect values of r and r 
will be obtained. For example, the first 
equation would give ‘ 


which is just twice what r actually is. 
An electrometer would give the relative 
drops across the faults and would indi- 


cate the reiative resistances, but would 


+ 
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. 
Expressing this proportion as an equa- 
tion, 


V RT 7 
[‘—" 





and transposing this to solve for 97: 


VRr 
™“RE—RV—rV’ (3) 


r! 





Transferring the free lead of the volt- 
meter to A and representing the deflec- 
tion by /”, 

Vi Rr 
~RE—RV'—r'yvr (4) 


r 





Substituting this equivalent of r in the 
preceding equation gives the rather com- 
plicated-looking formula 


VV'R2s 
owe RE—RV'—r'V! ; 
Pe VV'Rr ’ 
Pe ies S ae 
RE RY ery — tt 
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INSULATION 









R = Resistance of the voltmeter. 
Similarly, 


71 
hi =i xR (2) 
where, 
r' == Insulation resistance of the wire 
B, 
V*= Deflection of voltmeter when 
connected between the wire 


A and the ground. 

This method is all right as long as only 
one line wire is faulty. If both wires are 
more or less faulty, which very often is 
the case, it is necessary to touch the free 
lead of the voltmeter alternately to one 
Wire and then the other and observe 
both deflections before the insulation re- 
sistance of either wire can be determined. 
An examination of Fig. 2 shows at once 
that the two leaks form a closed circuit 
and that the voltmeter now has not only 
@ fault in series with it but also one in 
parallel. Suppose for example that the 
Voltmeter resistance R is 100,000 ohms, 
E = 500, r = 100,000 and r' = 100,000. 
Crdinarily the flow of current through 
Je faults r and 7 in series would be 





ON ONE LINE-WIRE FIG. 2. 


be no indication of the actual resistance 
of either fault. When a voltmeter is used 
as shown, nothing is known of the cur- 
rents passing through either the fault or 
the meter; hence, we can get no expres- 
sion for their relative relationship. How- 
ever, we can get an expression for the 
distribution of the line voltage in the 
circuit. Assuming the free lead of the 
voltmeter attached to B, as in Fig. 2, the 
joint resistance of the voltmeter and 7° 
in parallel would be 


1 





I 1 

Rt 7 

and the voltmeter indicates the drop 
across this. resistance, the remainder tak- 
ing place across the fault r. Since the 
full line voltage is applied to the circuit 
and is distributed according to the re- 
sistance it meets, we have in either test 
the proportion: 

Drop across meter: Drop across the 
fault in series with the meter :;Resistance 
of meter and fault in parallel: Resistance 
£ the fault in series with the meter. 


LEAKY 











INSULATION ON BOTH LINE-WIRES 











of fractions it 
reduces to the comparatively simple equa- 
tion 


but when this is cleared 


R[E—(V+V') 
o| = | ; | (5) 
| 
Substituting in this equation the values 
obtained in the example given above, the 
following is obtained: 


ie 100,000 [500 — (166% + 166%)] __ 





——— — = 100,000 
1664 
which is the correct value. 
Similarly, 
RE (V+V') 
‘= el yi (6) 


Equations (1) and (2), although given 
in several textbooks and in some hand- 
books, are not of much value unless but 
one side of the line is faulty. Equations 
(5) and (6), though not very easy to 
derive, are just as simple and just as 
easy to use, and have the merit of being 


correct. 








1002 


re of Electricity 


1103 Show another  alternating-cur- 
rent generator arranged for exciter to be 
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joints. The poles are built up of sheet 
steel, punched to shape and assembled 
under pressure between two cast-metal 
end plates and riveted. 














FIG. 328. BELT-DRIVEN ALTERNATOR WITH EXCITER PULLEY 


belt driven from the shaft of the alter- 
nator instead of being direct driven by it. 

A 200-kilowatt three-phase Fort Wayne 
alternator is shown in Fig. 338 arranged 
to be belt driven, and fitted with an ex- 
citer pulley b for the purpose mentioned. 

1104 Describe this generator. 

The main frame is of cast iron made in 
two parts a and h, and bolted together 
through the sheet-iron laminations c of 
the armature core. The laminations are 
in sections and have inwardly projecting 
teeth and projections extending out from 
the usual symmetrical outside circumfer- 
ence. In these projections are punched 
the holes through which the bolts pass, 
clamping the core and the two halves of 
the field frame together. Air spaces are 
provided at the ends of the core and be- 
tween laminations at regular intervals to 
take advantage of ventilating draft pro- 
duced by the fanning action of the re- 
volving field magnet when the machine is 
in operation. The coils are held in place 
by wooden wedges driven into grooves in 
the slots. 

The revolving field magnet of the al- 
ternator is provided with eight poles, fit- 
ted into a central laminated spider having 
a dovetailed joint and taper keys to hold 
them in position. After the poles are in- 
serted in the spider, end plates are bolted 
to each end of the core, closing up the 
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The field magnet coils n, s, etc., are 
strip copper, wound edgewise and put 
place on the insulated pole before | 
pole is mounted on the spider. The « 
tended pole tips on the magnet core ho 
the coil firmly after the pole is in its 
position on the spider. The field coils a 
intended for 125 volts excitation. 

The collector rings e, etc., are made of 
cast iron; each ring is in one piece. Car- 
bon brushes f, are used. The brush 
holders are held by brass studs insulated 
from but mounted upon lugs cast on the 
bearing cap. Each ring has two brushes 
so that one can be removed for inspec- 
tion or replacement without interrupting 
the operation of the machine. 

1105 Describe the principal features 
of the type of alternator shown in Fig. 
339. 

This is a low-voltage 225-kilowatt 
belted three-phase alternator designed to 
run at 300 revolutions per minute. It is 
built by the Westinghouse Electric and 
Manufacturing Company. The frame of 
this type is shown separately in Fig. 340. 
It is solid and made of cast iron with 
dovetailed slots into which the laminated 
core of the stationary armature is built. 
Openings at c, etc, in the back provide 
air passages for the ventilation of the 
core. The frame forms no part of the 
magnetic circuit, its only function being 
the mechanical support of the armature 
core, as in the machines previously de- 
scribed. The armature core a, Fig. 340, 
is formed by assembling dovetailed punch- 
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FIG. 339. BELTED THREE-PHASE ALTERNATOR 














December 14, 19090. 


ings of soft sheet steel within the slotted 
frame. At suitable infervals, depending 
upon the capacity and size of the alter- 
nator, the punchings are separated as shown 
at e, ete, by plates, leaving ventilating 
ducts in the core. The punchings are 
slotted to receive the armature winding 
c« Which is of the open type. The coils 
are separately wound, pushed through 
the slots and afterward connected. Flex- 
ible leads / are brought through the frame 
near the bottom for connection with the 
line. 

The construction of the field magnet is 
somewhat similar to that of the armature, 
except that the laminations are dovetailed 
into a rotating spider instead of a sta- 
tionary frame. Ventilating ducts are pro- 
vided in the core of the field magnet, 
which register approximately with the 

















FIG. 340. FRAME OF TYPE OF ALTERNATOR 
SHOWN IN FIG. 339 


corresponding ducts of the armature core. 
The field coils n, etc., Fig. 339, are wound 
to slip over the projecting poles and are 
held in position by wedges which are 
driven between the poles in the slots near 
the tips. These wedges are made of cop- 
per and, besides holding the coils, serve 
as dampers to reduce any hunting which 
may be set up when running in parallel 
with other machines. These dampers are 
sometimes made in the shape of a grid. 

The field magnet coils are wound in 
molds, and made of copper strap bent 
edgewise. The strap winding is insulated 
between turns with asbestos strips and 
the coils are held together by a few turns 
of cord. 

The collector rings r, Fig. 339, are 
built upon separate spiders which are 
bolted to the field-magnet hub. They are 
of the skeleton or open type to secure 
maximum ventilation and are usually 
made of cast iron. The brushes b are of 
carbon. 





Watch the safety valves carefully to be 
ire that they do not corrode fast to 
their séats. 


POWER AND THE ENGINEER. 
Gas Engine Cooling Water 
By H. W. Jones* 


About six months ago I sent an article 
tor publication to one of the journals 
devoted to internal-combustion engines. 
My efforts were rewarded by a return of 
the manuscript to which was pinned a 
printed card bearing the mystic words 

“Quit your Kicking.” 

So I did for a while, but I’m going to 
start at it again with new vigor and with 
renewed determination. As a matter of 
course we have all noticed*the wonderful 
{improvement in gas-power engineering, 
but that is no reason why we should 
“quit kicking” if kicking is justified; to 
my mind, kicking is the cause of the 
improvements that have already been 
made. 

Just as an illustration: A certain power 
user in Chicago secured the services of 
a chief engineer. The manager of the 
plant told me that “Smith” was the most 
persistent kicker he ever met. He kicked 
about the boilers and he “kicked” out the 
firemen; he “kicked” about everything 
they did have and he also kicked about 
everything they didn’t have. He kicked 
every day, all day; he kicked hard and 
persistently and incessantly, until the 
same manager confided to me that “that 
man has kicked our operating expenses 
down fifty-five hundred dollars per year, 
after deducting his raise of salary from 
two thousand to thirty-five hundred dol- 
lars per year. And now that prince of 
kickers is kicking for four thousand per 
year, and d d if I don’t believe we 
will be kicked into giving it to him.” 

My kick is now on the abuse of the 
process of cooling gas engines. In. every 
case that has come under my observa- 
tion, the engine jackets are supplied with 
just as much water when pulling half 
load as when pulling full load, and even 
when the load is entirely off the engine, 
the cooling water, like Tennyson’s brook, 
still goes on undiminished. A gas-engine 
cylinder should be kept as nearly as pos- 
sible at a constant temperature, and this 
can be done. I know it because I am do- 
ing it; at full load, half load, or no load, 
the water leaves the jacket of a 65-horse- 
power single-cylinder engine at 150 de- 
grees temperature, Fahrenheit. Judging 
from my experience this practice is good, 





I may say very good. The engine seems 
to work better and it requires less gas 
to do the same work; furthermore, we 
save water and save oil, there is no car- 
bonization, no clogging of the exhaust 
pipe, no fouling of valves, no charred oil 
on the igniter points, and no overheat- 
ing of the engine. 

To cite an example of the other kind, 
1 was called on to ascertain whether a 


*Superintendent, The Peoples Gas, Light 
and Coke Company, Chicago. 
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gasolene engine in a dairy establishment 
could be changed to use city gas. It was 
a 25-horsepower single-cylinder hit-and- 
miss engine. They had in use a bottle- 
washing machine that, when it was run- 
ning, carried the load up to the full 
power of the engine, which also drives a 
10-ton ice machine. They used a 50-horse- 
power boiler to heat the water for the 
bottle machine, and I noticed they were 
discharging the hot water into the sewer, 
so I suggested that the hot water from 
the gas-engine jacket be delivered into 
the boiler, to save water and coal. But 
the “engineer” in charge said, “Nonsense ; 
we'd have our milk smelling of gasolene.” 
However, that is merely incidental. The 
bottle-washing ‘machine was run about 
five hours a day and while it was in op- 
eration the water temperature was 160 
degrees at the outlet of the cylinder jack- 
et. 3ut when the washer was not in 
use, the water temperature fell to 100 
degrees; the full supply was always on. 
The engineer informed me that they never 
had any trouble. with full load; but when 
light load is on, the smell of gasolene 
from the exhaust is very annoying, and 
the igniter fouls on light load. All this 
could readily be corrected by putting a 
thermostat in the 
charge and arranging it to control the 


jacket-water  dis- 


supply. 

Kick? Of course I'll kick, and I think 
this kick is justified. I have seen many 
articles in Power as to how to cool gas- 
engine cooling water. My suggestion is 
to put it to work; superheat it with the 
exhaust gases and make it work. 

I want to register one more kick. In 
the case of vertical gas engines the jacket 
water is admitted at the bottom of the 
cylinder, where it is not particularly 
needed, and by the time it gets to where 
cooling is really necessary, the water is 
hot. This surely is not logical and it 
should be corrected. 

In conclusion, I invite other kickers to 
join in and kick the gas engine into the 
position where it belongs and where, 
sooner or later, it will be, namely, the 
principal prime mover of the world. It 
has been said that the steam engine can 
have several things wrong and still run, 
while if a gas engine has one thing wrong 
it immediately shuts down. I am con- 
vinced that if the average steam engine 
were as unintelligently handled and as 
much neglected as the average gas en- 
gine, in isolated plants, the central elec- 
tric-power stations would all have to be 
enlarged. 





Use crosses with brass plugs in the 
blind ends on feed-water piping instead 
of elbows, to permit of cleaning with 
a wire in both directions. Cleaning 
should be done frequently, particularly 
with scale-forming waters. Also examine 
the check valve every time the boiler is 
cleaned. 
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What “Tom” Sawyer Wants 


By F. L. JoHNson 


It was late in the afternoon of a cold, 
dreary, rainy autumn day. I sat at my 
desk, wishing that the chill which had 
penetrated to my very bones could by 
some mental process be converted into a 
feeling of comfort which would make 
me satisfied with my surroundings, and 
that disagreeable and captious letters 
would not always arrive on rainy Mon- 
days. Someone entered, stood an um- 
brella in the rack, hung a rain coat on a 
hook, and took a chair. I looked up from 
the letter I was reading and saw Sawyer 
filling a brier pipe with “Master Work- 
man” cut plug. Returning the tobacco 
box to his hip pocket, and getting a good 
light, he smiled as he asked: 

“What means this marble-heart expres- 
sion? If I have done anything that you 
are sorry for, I am ready to be forgiven.” 

I replied: 

“You have got me into no end of con- 
troversies by the fairy tales you have been 
telling me, and which I was thoughtless 
enough to repeat as nearly in your own 
words as I could remember them. Of 
course, I cannot take the time to discuss 
all of the criticisms that have been handed 
to me, but here is one that, if not exactly 
a criticism, is inclined that way. One 
paragraph of this letter I wish to read 
to you. It says: ‘Your man Sawyer says 
a whole lot of things about men who 
can but will not make certain experi- 
ments which he names in a vague sort of 
way that is hardly in keeping with the 
preciseness of the language which he 
uses when he charges that technically 
educated men are too bigoted to make 
certain investigations in which he alone 
seems to be interested. Now, will you 
please tell me exactly what this man Saw- 
yer wants, if you know, and if you do not 
know, will you please ask him to tell us 
what he wants?’ This is only one of the 
many letters that I have received on your 
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FIG. I. COMPRESSION TO INITIAL PRESSURE 


account, but it is the one that calls loudest 
for reply. Now, what do you want?” 
“What do I want? Well, that’s easy. 
I want to take an engine, a simple con- 
densing or noncondensing Corliss engine, 
say, 14x42, or any other size that is big 
enough to carry a load of commercial 
proportions, and the water consumption 
of which will not need to be weighed 
with druggist scales. By means of a prony 
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brake, water rheostat, or any other prac- 
tical method, put a fixed load on this en- 
gine and with this load I want four dif- 
ferent valve settings tried: The first with 
compression carried to initial pressure; 
the second with compression carried to 
about one-half the initial pressure, which 
Heminway says is about right; the third 
with compression no higher than the ter- 
minal pressure, and lead enough to have 
full initial pressure on the piston at the 
beginning of the stroke; fourth, and last, 
compression as before, only: to the ter- 
minal pressure and an opening of the 
steam valve so late that full initial pres- 
sure will be realized on the piston only 
after it has traveled at least five per cent. 
of the stroke.” 





Power, N.Y. 
COMPRESSION TO ONE-HALF 
INITIAL PRESSURE 


FIG, 2. 


Taking a pad and a pencil, he was busy 
for a few moments; then, looking up, he 
said: 

“These four imaginary indicator dia- 
grams will tell better than words what I 
mean. I want the load identical for each 
of these different diagrams. I want the 
water per brake horsepower-hour meas- 
ured. I want the water per indicated 
horsepower-hour measured, and I want 
the indicated horsepower per brake horse- 





Noa 


FIG. 3. 
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COMPRESSION TO 


power measured. I should, of course, 
like to see these experiments: made both 
with simple and compound engines, both 
condensing and noncondensing, and when 
exhaustive tests by reliable, competent 
men have been made, I should like to see 
the results published. I have long con- 
tended that steam should be used in an 
engine for the purpose of turning the 
crank shaft, and that pressure on the piston 
produced either by compression or lead 
has no tendency to rotate the shaft but, 
quite the contrary, produces friction which 
retards this rotation and adds to the load 
that the engine carries, and to the steam 
needed to do the work. At the time I 
formed these conclusions (I did not form 
them, they were forced upon me), they 
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seemed so obvious that seeking proof wa: 
to me like a work of supererogation. 
“In the engine and the boiler room m; 
work was solitary and my views narrow 
and I expect to feel more or less the in 
fluence of those years all my life; bu 
since I have been seeking the hen of tw 
hundred annual egg power, my views 
have broadened some, and I see things 
in the power plants that I did not notic: 
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FIG. 4. COMPRESSION TO 


before, and they interest me. And as some 
very earnest men seem to think the 
days of the steam engine as a prime 
mover are numbered, I want to see these 
days days of the highest efficiency, days 
in which with the full knowledge of its 
utmost possibilities, it may be given a 
chance to do its best work unhampered 
by the strictures of technical bigotry and 
unskilled operation. I want its last years 
to be its best years, and for that reason 
I want these experiments made and the 
widest publicity given to the results. In 
small powers I know the steam engine is 
inefficient and in large units it utilizes 
but a small percentage of the energy 
stored in the fuel; but it is the best we 
know, and when it is laid on the shelf 
with the spinning wheel and the hand 
loom may it be with honor. I want to 
know the truth before that day comes.” 

He stopped, and as I said nothing, a 
pensive expression spread over his fea- 
tures, and more softly than I had ever 
heard him before, he whistled: “Should 
Auld Acquaintance Be Forgot?” as he 
went out into the rain. 





Bearing Metal Mistaken for Silver 


An odd mistake was recently made by 
the police and reporters of Buffalo while 
investigating an unusual case of counter- 
feiting brought to their attention by the 
discovery of many spurious coins and an 
old suit case containing molds and metals 
in a ditch alongside the Erie railroad 
tracks. The report of the incident reads, 
“Further investigation uncovered several 
plaster paris molds, a bar of lead and 
another bar of silver. The silver was 
marked Dodge Manufacturing Company. 
Mishawaka, Ind., U. S. A., copper hard 
ened. Part of the metal had been used.” 

It will be. of interest to note that the 
silver referred to was nothing more than 
ordinary bearing metal for use in the en 
gine room. 
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Practical Kinks to Lessen Cost 
of Heating 


By WILLIAM KAVANAGH 


Following are some of the most prac- 
tical methods to employ to lessen the 
cost of heating a building. Where direct 
live steam is used, it is a good plan to 
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FIG. I. METHOD OF CONNECTING RADIATORS 
connect a pump to the returns and to 
introduce a jet or spray of cold water 
into the pump suction. Either the steam 
or return valve should be choked suffi- 
ciently so as not to interfere with the 
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FIG. 2. RETURNS FROM HEATING SYSTEM 

steam circulation; the amount to close 

the valve can be readily determined by 
few trials. 

Another plan is to have a pump at- 
tached to the returns as described above, 
but instead of closing down the 
steam or return 


main 
valves, the bonnets of 
the valves on the radiators are removed 
and a slot is filed in the disk of each 
valve. The valves are then closed and 
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the steam is wiredrawn through the slots. 

A third plan tending toward economy 
is shown in Figs. 1 and 2. Fig. 1 illus- 
trates a vertical section of a_ building 
showing a portion of two floors, with a 
radiator on each. The riser S is the steam 
main, R the return main and /’ the air 
line. The radiators are tapped for %- 
or \4-inch pipe, for connection to the air 
line ’. In most cases the air valves are 
removed and the radiators are connected 
directly to the air line /”, which in turn is 
connected to the main air-line return 
header, as shown in Fig. 2. The radiators 
are grouped off in regular order, the re- 
turn pipes |” acting for a particular sec- 
tion or group of radiators, and hence 
the number of sections into which the 
building is divided is denoted by the 
number of return air pipes connected to 
the return header. 


In Fig. 2 five sec- 









To System 
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Returns hs 


FIG. 3. 


tions are indicated. A pump is attached 
to the header, and it’ is run during the 
heating season. A fine water spray is 
connected to the header at JI’, and this 
spray acts to condense any steam before 
it is drawn into the air pump 4. A gage 
glass is connected to the main header. 
Any particular air line can be opened to 
the atmosphere as indicated at O. 

The above plan can be used with either 
live or exhaust steam, and where this 
system is in eperation it is found to give 
entire satisfaction with respect to steam 
circulation and the elimination of water 
hammer. It is sometinres used in con- 
junction with the vacuum system of heat- 
ing illustrated in Fig. 3, and where the 
combination is in use there is an ad- 
vantage gained. Should the vacuum pump 
need repairs or renewal of parts, the air- 
line vacuum pump will materially assist 
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to maintain the circulation during the 
stoppage of the main vacuum pump. 

Fig. 3 is a modern vacuum system. At 
the left will be noted a cold-water spray 
connected to the suction of the vacuum 
pump. The manipulation of this spray 
either hastens or delays heat circulation 
throughout the system. Should the vac- 
uum fall below a predetermined point, 
the water spray is increased, and as the 
vacuum rises the amount of water may 
be decreased. The vacuum can also be 
increased or lessened by running the vac- 
uum pump either faster or slower. It is, 
however, more satisfactory to allow the 
speed of the pump to remain uniform 
and manipulate the spray valve to suit 
conditions. 

The water used for cooling the pump 
is discharged from the vacuum pump 
along ‘with the returns, so there is no 


Feed Pump 
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MODERN VACUUM-HEATING SYSTEM 


When 


the system is working properly very little 


water lost from using the spray. 


water is required; usually the extra 
through the spray 
valve, which makes up for the inevitable 


leakage and waste at drips. 


amount is supplied 





In the case of a_ horizontal tubular 
boiler, the feed pipe should enter through 
the front above the top row of 


tubes and below the water line and at 


head 


one side between the shell and the outer- 
most tube. Thence the pipe should ex- 
tend back about two-thirds the length of 
the boiler, 


through a 


discharge 
downward and 
forward between the center rows of tubes. 


cross over, and 


plain elbow 
The use of a feed pipe discharging in this 
way will prevent a deposit of scale on 
the side sheets and will also prevent the 
straining of the sheets from cool water. 


. 














ractical Letters 


Don’t Bother About the Style, but Write Just What You Think, 
Know or Want to Know About Your Work, and Help Each Other 
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from Practical Men 





Electric Alarm Systems 


I have two electric-signal systems work- 
ing that I have never seen anything like. 
They are simple and work so nicely that 
1 think their illustration worth while. 

As shown in the sketch there are two 
different signals coupled up with one set 
of three dry cells and a 6-inch gong bell. 
System No. 1 is a signaf for the water- 
works standpipe, which is 115 feet high 
and about 100 feet from the building. The 
letter A indicates a shelf nailed to the 
wall, B is a common push-button switch, 
C a box with back and sides and open 
front, and D a weight which is fastened 
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TWO ELECTRIC-SIGNAL SYSTEMS 


io a light copper window chain running 
up through the ceiling and out through 
the side wall to the standpipe, where it is 
fastened to a large float. The weight D 
works up and down for a distance of only 
1 foot, so that it never gets out of the 
guide box. 

When the standpipe is full the weight 
will descend upon the push-button switch 
and close the circuit, causing the bell to 
ring. Then all that is necessary is to 
take the weight out of the box, pull down 
a little on the weight to take up the 
slack and place it in a half-moon notch 
directly in front of the push-button switeh. 
By so doing it is not necessary to use any 
other switches in the battery line. As 
soon as the water goes down a little, the 
weight will pull up over the push button 





WE PAY FOR USEFUL 


into the guide box, and is again ready to 


descend and close the circuit. 

No. 2 is another electric alarm of 
similar construction and is used in con- 
rection with the air-lift receiving reser- 
voir. The signal apparatus is placed upon 
the floor. The weight has a 9-foot travel. 
Eight squares, about 3x4 inches, were 
painted in bright red upon the wall, and 
half way between the larger squares half- 
foot marks were made. White paint was 
used for the figures. The weight G is 
a1 piece of 2'%-inch gas pipe painted bright 
red, with the exception of a ring around 
the bottom, about 1 inch wide, painted in 
white. A white strip was painted on the 
ved squares, and as the white ring 
on the weight G coincides with one of the 
white bars, it can be told at a glance 
how many gallons of water there are in 
the receiving reservoir. This helps the 
engineer out wonderfully in working an 
air lift, and in making experiments as to 
the best results and economical operation 
of the air compressor. 

M. C. REYNOLDs. 

Carey, Ohio. 





Added Lap on Valve 


In the institution where I am at the 
present time, we have, in addition to 
other equipment, two Atlas high-speed 
engines, 17x15-inch cylinders, rated 200 
While the engines 
have never kicked themselves off their 


horsepower — each. 


hases, the manner of their running has 
caused much irreligious criticism from 
divers persons, including the writer. 

The accompanying sketch, Fig. 1, shows 
the design and dimensions of the valves 
for these engines. I observed, when first 
taking the plant, that the exhaust from 
these engines was very uneven, and on 
investigating found that the setting of 
the valves on both engines was far from 
correct. I adjusted the valves as well as 
I could without the indicator, because the 
former engineer had broken the attach- 
ments for one engine, and had lost or 
destroyed part of the attachments for 
the other. 

[ noticed that the inside lap of the 
valve had been increased by adding strips 
14 inch wide. When examining the valves 
I found that one of these strips had 
come off, and was uncertain for a time 
whether the builders had added them, or 
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whether they had been added by some ir 
responsible dunce. 

I was not surprised to find, when th 
indicator had been applied, that thes: 
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FIG. I. FACE ‘OF VALVE 


strips had been added after the engines 
left the shops, as the compression was 
excessive, and release somewhat tardy. 

Fig. 2 shows diagrams taken from the 
engine running with light load and the 
strips in position, while Fig. 3 shows the 
same, but with more load, and Fig. 4 
shows diagrams after the strips were re- 
moved. The compression is excessive, 
but about the only way the steam dis- 
tribution can be helped would be to 
back the eccentric a little, which, I think, 
would cause the engines to show up nice- 
lv. The speed is 277 revolutions per 
minute. 

It will be noticed that the adjustment 
shown by Fig. 4 is not good, there being 
more compression on the head end: than 
on the crank end, and that cutoff is later 
on the head than on the crank end, but 
it can hardly be made better. If we 
undertake to equalize the compression we 
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would have to increase the lead on the 
crank end and since this is already great- 
er than on the head end, we do not 
want to do that. If we undertake to 
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equalize the cutoff, we are up against 
the same proposition. 

(he valves of these engines are of the 
balanced. pressure-plate type, and from 
the beginning, under some conditions of 
load, these valves, like all others of their 
family, would slap and rattle. The en- 
gincer would not tolerate this, and had 
the springs between the steam-chest cover 














Power, N.Y. 
Fe. 3. 


made stronger, but while this had the 
effect of reducing the amount of slam- 
ming, it had the effect that when the 
valve did slam it slammed with exceed- 
ing viciousness and energy. Thereupon 
be took out the springs, and filled the 
space between the steam-chest cover with 
studs and washers, so that when the 
steam-chest cover was in place «the pres- 
sure plate would be held down firmly, 
and no getting away. He cracked the 
cover in his effort to Screw it down, as a 
result. 

Under light load these valves are 
almost sure to do some slainming, due to 
the fact that as load becomes lighter 
the events become earlier as the cutoff is 
shortened by the governor, and the com- 
pression becomes excessive. 

While I am not a noncompressionist, | 
believe that most high-speed engines have 
too much compression. If we will com- 
pare the usual diagrams from Buckeye 
high-speed engines with some others and 
note their smooth running, we cannot 
fail to be convinced of this, for these 
engines are usually run with much less 
compression than many other engines 
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FIG. 4. 


running at the same speed. I believe that 
compression in excess of that required 
to bring the reciprocating parts of the 
engine to rest without shock is simply a 
brake put upon the engine, and as a well 
known engineer has said, “is taking out 
Tower that it has cost. good money to 
put into the engine.” It is manifest that 
When an engine works as a compressor, 
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doing negative work during half the 
stroke, it is not doing economical work 
as a power producer. 
WILLIAM WESTERFIELD. 
Lincoln, Neb. 





Repairing Loose Crank 


A few years ago the cast-iron crank of 
a 20x30-inch reversing engine gave 
trouble by coming loose. It was decided 
after a time to put a tin liner around the 
shaft and shrink the crank on. When 
the crank was heated to redness, it was 
seen that_a much thicker liner could be 
used, so the crank was put back on the 
fire, while a sheet-iron liner of what was 
supposed to be the proper thickness to 
make the crank tight on the shaft beyond 
was made. 


Right here it should be noted 


CAST-IRON CRANK 


that the intentions of those doing the 
work were very commendable. After the 
crank was placed on the shaft and the 
temperatures of the parts began to 
equalize, the former let go as shown at A 
in the drawing. 

After investigating the conditions, some 
thinking was done that gave the desired 
results, ie, made the shaft and crank 
practically a unit. The original trouble 
was caused by the key being a tight fit 
sidewise only, as at C B. As the shaft was 
but two or three thousandths too small 
for the crank, a space was chipped out 
of the bottom of the crank, as shown by 
the dgtted lines. The crank was then 
put on the shaft and a pair of square steel 
bands shrunk onto it; the key was prop- 
erly fitted and driven, and the job was 
finished. 

A little real thinking should convince 
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one that a key, to resist torsional stresses, 


should have an excellent surface fit top 
and bottom, a taper of about one per 


ecent., and driven till it has produced a 


tension of about 5000 pounds per square 
inch in the sides of the hub, as at DE; 
this assumes the crank to be made of 
cast iron. Under most circumstances, the 
friction produced between the shaft and 
hub at G, and hub and key at H, is suffi- 
cient to resist all torsional strains. 
SAM BURGOYNE. 
Youngstown, O. 





Lagging an Engine Pulley 
It is sometimes necessary to lag an en- 
gine pulley, and if the diameter of the 
wheel is to be increased only, say, 
inch, it can be done with a good piece 
of belting. After beveling the ends, which 
should lap over each other about 6 inches 
on both ends, the face of the pulley should 
be covered with a cement or glue com- 
Obtain a suffi 
cient quantity of the best isinglass and 


posed of the following: 


rub it until it breaks into a powder; then 
put it in a bottle and add enough acetic 
acid to wet it through; stand the bottle 
in boiling water and the paste will dissolve 
and be ready for use. It should be warm 
when used. 

Fig. 1 shows the manner in which the 
lagging should be put on the pulley. If 
the load carried is very heavy it would 
be well to drill a number of 3/16-inch 
holes in the face of the rim and drive 
pins in them, allowing the pins to extend 
above the face of the wheel about half 
the thickness of the leather lagging. This 
is to help the cement hold the lagging in 
place. 


Joint 





FIG. I. LAGGING WITH LEATHER BELT 


If the flywheel is to be increased in 
diameter an inch or more, probably a 
wood rim would be best. This could be 
accomplished by obtaining the exact 
diameter of the flywheel and then cut out 
a segment about 3 feet long, or long 
enough so that a certain number would 
form a true circle, the inside diameter 
being the exact diameter of the flywheel 
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face. These segraents should be made of 
dry maple wood, and about 1 inch in 
width, and a little more than the desired 
amount in thickness so as to allow for 
truing up the outside surface after the 
“rim has been completed. 

Fig. 2 shows the manner in which the 



































FIG. 2. WOOD RIM FOR PULLEY 


segments of wood should be fitted to- 
gether. The rim of the wheel should be 
turned coning as in the case of any wheel. 
This can be done by obtaining the tool 
rest from a lathe in any machine shop 
and so rig it that it will be convenient to 


To Boiler 
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Another is to melt 180 parts rosin and 
stir in 30 parts of burnt umber, calcined 
plaster 15 parts and boiled oil 8 parts. 
E. Price. 
Cleveland, O. 





Vibration and Leaky Joints 





The vibration found in some steam 
lines is serious, and it requires only a 
little time until the line is leaking at the 
various joints. A steam line should be 
well stayed, as well as supported on ex- 
pansion rollers, and in cases where the 
steam line from the header to the engine 
is called upon to carry more steam than 
it should, and as a consequence causes the 
pipe to vibrate, a steam drum should be 
installed directly over the engine. A case 
of this kind is shown in the drawing. 
The cross line leaving the header at right 


angles was a pipe of considerable length 


and also too small to deliver the steam 
required for the engine. It would cause 


the entire header to vibrate, and soon. 


the flanges were leaking. A Corliss en- 
gine of this type requires the steam in 
an instant and the valves close quickly, 
so that the steam pipe will vibrate more 
than with a high-speed engine, in which 
the flow is more constant. 

A peculiar piece of pipe fitting is shown 
in the way the 8-inch bend from the 
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LEAKY JOINT 


run the tool over each half of the wheel 
face. 

A good cement for wood and iron is as 
follows: Melt a sufficient quantity of 
rosin and stir in calcined plaster until 
reduced to a paste, to which add boiled 
od] in sufficient quantity to bring it to a 
consistency of honey and amply warm. 


Engine 





AT THROTTLE 


cross line is fitted to the throttle valve. 
Instead of a threaded joint, the valve 
should have had a set of flanges, and the 
connection made as at A. But as long 
as the connection had been made, a short 
nipple, as at E, and flanges above would 
have helped matters. While this latter 
plan would make one more joint, in a 
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case of this kind it would be an improvye- 
ment over the first method. 


C. R. McGauey, 
Cincinnati, O. 





Safety Suggestions 





The horrible engine disaster at Canal 
Dover, O., the early part of October, 
when three men were squeezed to death 
in the air tub of a vertical blowing en- 
gine, has awakened engineers and master 
mechanics to the necessity of properly 
blocking engines when making repairs. 

At Canal Dover three machinists were 
sent into the air tub of a vertical blow- 
ing engine to adjust the rings in the pis- 
ton. The flywheel had previously been 
blocked on both sides. The men entered 
the cylinder through a bonnet and were 
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METHOD OF BLOCKING CROSSHEAD 


working on the upper side of the piston 
between the piston and the head. From 
some unknown cause the blocking at the 
flywheel gave way, allowing the engine 
to turn over. The three men were pressed 
into an unrecognizable mass in the clear- 
ance space of the cylinder. 

Blocking of the flywheel is an unsat- 
isfactory and dangerous method, and the 
above accident will add to its disfavor. 
The flywheel is too far from the source 
of trouble. A more satisfactory and safer 
way to effectually block an engine seems 
to be at the crosshead. The engine should 
be spotted and a suitable block inserted 
between the crosshead and _ separator 
block between the guides on the one side. 
On the other side of the crosshead a 
screw jack should be similarly placed and 
tightened, taking up all movement of the 
crosshead, as shown in the illustration. 

The flywheel and pit should be en- 
tirely inclosed by a railing or guard. On 
large engines hand railings should be 
placed for the safety of the oiler when 
climbing in places where a man is liable 
to slip. The mistake should not be made 
of setting the railings so high that after 
a man has fallen he cannot reach the 
railing. The throttle valve should be 
locked or a tag placed on the valve cau- 
tioning anyone from meddling with it 
while repairs are being made on the en- 
gine. All swiftly moving parts should be 
protected by guards and all set screws or 
projections should be guarded where a 
man is liable to have his clothes caught. 

Above, all things, the engine should be 
provided with a reliable engine stop that 
could be operated from any part of the 
engine room. In case of the engine speed- 
ing up or moving away and the engine 
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stop not acting, it ought not to be nec- 
essary for the engineer to run to the 
throttle, which is usually on a line with 
the flywheel, to shut off his engine. A 
few dollars spent for protections will 
bring big returns in the reduction of ac- 
cidents. 
N. L. Daney. 
Elyria, O. 





Homemade Pressure Regulator 


The pressure regulator described here- 
with was designed to regulate a com- 
pressed-air oiling system, but by using 
heavy glass and brass connections the 
instrument can be used on higher pres- 
sures. 

The regulator consists of a U-shaped 
glass tube % inch in diameter. Glass 
cups are fitted on the ends, as shown. 
As fusing a wire into a glass tube re- 
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FIG. I. PRESSURE REGULATOR 


quires platinum wire and no little pa- 
tience, I made the cup connections very 
secure with corks and wax, as the draw- 
ing shows. This makes the ends the 
strongest part of the cups. Two No. 20 
rubber-insulated copper wires ave in- 
serted through holes in the cups, and 
sealed in after being adjusted to the de- 
sired pressure and cut to the same 
length. Each wire must be scraped 
bright % inch on the end. 

A brass tube also enters the top of the 
right-hand cup and is connected to the 
air space ir the oil reservoir. In the 
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regulator which I made, a valve was 
placed just above the cup, a nipple con- 
necting the cup and valve. 

Fig. 2 shows the electrical connections, 
which run to a solenoid O. The solenoid 
was taken from an old are lamp, and has 
considerable lifting power. If the screw 
on the back of the stop cock S is loosened 
and the valve well oiled, no trouble will 
be experienced in making the solenoid 
operate the cock. A trip magnet M al- 
lows the arm A to fall and cut off the 
air supply when the circuit at the regu- 
lator is closed. 

A glance at the diagram will show the 
principle of operation; a rise of pressure 
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A Reversed Field Connection 


A small lighting plant had a direct-cur- 
rent generator of about 40 kilowatts ca- 
pacity. The operating engineer com- 
plained of the machine falling down under 
load. When over 20 kilowatts were 
thrown on, the voltage would drop off 
rapidly and the generator would refuse 
to carry any more load. It was run for 
several years in this fashion, developing 
less than half the rated capacity. Finally 
ic was thrown out of the central station 
and installed in a summer-hotel plant. 
The engineer at the hotel had the same 
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FIG. 2. REGULATOR 


above a certain value forces the mercury 
up in the left-hand tube, closing the cir- 
cuit X and shutting off the air supply. A 
crop in pressure will cause circuit Y to 
energize the solenoid, opening the air 
valve. A little oil on the mercury sur- 
faces will prevent sparking. 

On high pressures the left-hand cup 
must be sealed at the top; on low pres- 
sures the top may be left open and the 
scale calibrated as follows: Open both 
ends of the tube to the atmosphere and, 
taking the mercury level as zero, make 
divisions I inch apart; each division 
then represents approximately 1 pound 
per square inch. For feet of water the 
divisions should be 7/16 inch apart, each 
division representing 1 foot of water. 

The easiest way to make a cut-out 
switch that will open the circuit as soon 
as the valve changes is to fasten a blade 
ef copper B to the arm A. Then the 
current cannot be restored until contact 
is made on the opposite side. 

In case the apparatus is used for a 
water-tank regulator, the scale divisions 
may be made 4/5 inch apart, each division 
representing one foot of water. For this 
use it is better to make the U-tube 18 
inches or more in length. 

R. S. SEEsE. 

Urbana, IIl. 
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trouble with the generator and finally an 
outside man, who knew a dynamo from 
an ice machine, was called in. He tested 
the generator out and tried reversing the 
series-field connections. When he did this 
he got plenty of voltage at full load, and 
the generator has carried its load since 
without any trouble. This generator 
might have been connected wrong when 
it left the factory, but it is more than 
probable that someone in the station re- 
versed the connections while erecting -« 
overhauling the machine. 
Howarp M. NIicuHo rs. 
Kenyon, R. TI. 


Trouble With Double-Eccentric 
Engine 





I am_ running a_ double-eccentric, 
double-ported Corliss engine. When the 
governor is down on the safety collar, cut- 
off occurs at about five-eighths stroke, 
but when I let the governor down on a 
bracket, on the side of the collar, so that 
the valve will remain hooked on while 
stopping, the exhaust valve opens before 
the steam valve closes and steam passes 
through to the receiver and to the con- 
denser. Should this be the case? 

E. T. Boynton. 

Memphis, Tenn. 
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Beading Boiler Tubes 


In the account of the explosion of a 
Manning boiler at the Amoskeag mills, it 
was stated that the tubes were rolled, but 
not beaded over, and the result of tests 
made several years ago by the Hartford 
Steam Boiler Inspection and Insurance 
Company were given evidently in justi- 
fication of such practice. There is no rea- 
to doubt the of those 
tests, or that tubes have been injured by 
beading ,over the edge of tube-sheet holes 
not rounded chamfered. 
When this theory of simply rolling the 
tubes into place first came out, the writer 
was having some boilers built and speci- 
fied that the tubes should not be beaded 
but left projecting ™% inch through each 
head. The builders protested, but made 
them ordered. The lasted 
through twelve years of constant use, and 
while I cannot say that they ever gave 
any trouble, I must admit that they gave 
me a little concern the last year of their 


son correctness 


properly or 


as boilers 


use, for the projecting tube ends on the 
back head had entirely disappeared, yet 
what remained held all right. The tubes 
of the put 
were beaded, and when in turn they were 
taken out, the beading and tube ends were 
intact, being practically a part of the tube 
sheet and protected by the water inside. 

if the ends of the projecting tubes could 
be burned and wasted away on the back 
head of a horizontal boiler to feet from 
the fire, how much more likely are the 
ends of tubes in a vertical boiler to be 
burned and wasted, being directly over 
the fire? 


boilers in to replace these 


I believe that well annealed tubes prop- 
erly slightly chamfered 
sheet, cannot be injured by the fire so 


beaded over a 
long as they are protected by water in- 
side the boiler, and that they cannot be 
pulled out of the sheet by any allowable 
pressure. To account for any overheat- 
ing of the tube ends, it would have to 
be supposed that the water was not only 
raised, but held in suspension for an ap- 
preciable period in order for the heating 
to occur. I am aware that it has often 
been alleged that water is raised in a 
body from heated but have 
never seen it satisfactorily proved that 
such was a fact. 


surfaces, 


It is, however, of fre- 
quent occurrence for quantities of water 
to be carried over from the water line 
whether it is high, low or normal, if the 
rate of evaporation is too rapid. I think 


OUT YOUR 


the rest of the battery will be reasonably 


safe when the tubes are beaded as the 
article says is being done. 
PETER H. BULLOCK. 


Concord Junction, N. H. 





Clamps for Cylinder Heads 


4 
The editorial “Emergencies Bring out 
the Man,” to mind the following 
experience I had along this line. 


calls 
Some 
time ago my boiler-feed pump started to 
behave badly. An showed 
that it was necessary to send the pump 


examination 


to the repair shop at once, so orders were 
given to send up a pump for use during 
the time our pump was getting repaired. 
Before disconnecting our pump, the boil- 
ers were filled much water 
was safe, and all piping was made ready 
for the change. When the spare pump 
was connected up and started, the gasket 


with as as 


,Clamp 
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CLAMPING 


CYLINDER HEAD 
blew out at the water end. These were 
renewed, but with the same results. A 
number of new gaskets were put in, but 
would not hold. I was at a loss as what 
to do, as the water was getting low in 
the boilers and it was a case of getting 
the pump to shut down the 
plant, when I happened to think of using 
iron clamps to hold the gasket more 
tightly between the cylinder face and 
head, as the pump had been built for low 
pressure and there were only three studs 
to hold the gasket and cylinder head. In 
our the had to the 
water against a high head. 


work or 


case pump force 

Another gasket was put in and the nuts 
on the studs drawn up tight; then three 
iron clamps the 
studs over the cylinder head and flange 
on the cylinder, as shown in the drawing. 
When the pump was started again, the 
gasket held. 


were placed between 


H. JAHNKE. 
Milwaukee, Wis. 
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Receiver Pressure 


In the November 2 issue, page 752, 
A. Baldwin tells of his trouble with re- 
ceiver pressure; assuming his engine to 
be a Corliss, and cutting off in the high- 
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FIG. I. 


pressure cylinder 
eccentric the 
the circumstances 


lar 


at 3% stroke and single 
high-pressure ¢ylinder, 
present rather a pecul- 
case. It is plain that we cannot 
shorten the low-pressure cutoff without 
the and this 
pressure is on the 
high-pressure the entire length of stroke 
as at D, Fig. 2, and 


on 


raising receiver pressure, 


receiver resistance 
is bound to lower 
the high-pressure governor and cause the 
high-pressure cutoff to lengthen. Now, 
suppose he is running with three pounds 
receiver pressure and cutting off at 33 per 
cent. in the 
per cent. or about 3¢-stroke in the high- 
pressure which conditions 
represented in the full lines in Figs. 1 
and 2. 

He says if he raises the receiver pres- 
sure to 10 pounds by shortening the low- 
pressure cutoff, the will 
not unhook, but follow the whole length 
of the This is not 
when we consider that the 


low-pressure and, say, 38 


cylinder, are 


high-pressure 


surprising 
engine is al- 


stroke. 


Full Stroke 


---— 








Atm. 








Nac. Line 
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ready working near its range of cutoff 
in the high-pressure cylinder, which with 
any lap on the steam valves is bound to 
be inside of half stroke before the re- 
ceiver pressure is raised. When he raises 
the receiver pressure, the high-pressure 
cutoff lengthens, and, since it cannot 
lengthen much before it reaches its limit 
of range, the only thing it can do is, re- 
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unhook and follow the whole 
length of stroke, which is represented in 
Fig. 1, dotted line E, and Fig. 2, dotted 
line, full stroke. 
get the results in 
the receiver pressure by 


fuse to 


It is easily seen why he 
cannot same raising 
shortening the 
low-pressure cutoff, as he can by raising 
the receiver pressure by the additional 
steam from the pump exhaust, which is 
practically the same as opening the live- 
steam pipe attached to all receivers, be- 
one the 10 
pounds by shortening the low-pressure 
cutoff, Fig. 1, dotted line E to B, and in 


the other instance he gets the 1o pounds 


cause in instance he gets 


or more by letting the low-pressure cutoff 
where it was, Fig. 1, full line, 
and letting the pumps exhaust into the 
receiver, raising it to 10 or more pounds, 
Figs. 1 and 2, dotted line X. 

By noting the difference between the 


remain 


low-pressure cutoff in Fig. 1, A and B,. 


with the high receiver pressure, it is not 
surprising that with the pump exhaust 
going into the receiver, and cutoff at 4, 
Fig. 1, that it would do 20 horsepower 
more than the’ short cutoff at B, Fig. 1, 
and cause the low-pressure cylinder to 
keep the engine up to speed, and allow 
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the high-pressure cylinder to keep within 
its range of cutoff. 

It seems the only and the practical thing 
to do in this case is to let the pump ex- 
haust make the pressure, pro- 
\iding resistance due to this, 10 or more 
pounds, is not so great as to interfere 
with the speed of the pumps. 

A. C. WaALprRoN. 


receiver 


Lynn, Mass. 


When a reader attempts to think over 
the reasons for the trouble, he is 
fronted by that omnipresent 
block—insufficient data. 


con- 
stumbling 
He may have a 
Corliss engine, or he may have a shaft- 
governed compound, and the low-pressure 
cylinder may or may not be under the 
control of the governor. A set of cards 
from this engine under the various condi- 
tions would, no doubt, clear the mystery. 
Just to show that results are governed 
solely by conditions, the following are 
two causes that I have known to make 
the high-pressure cylinder take steam for 
the full stroke upon raising the receiver 
pressure. The low-pressure cylinder of 

cross-compound Corliss was hand 
roverned, and the cutoff was changed by 
liding the end of the knockoff cam rod 

a slotted casting of the style shown 

Fig. 1. The various positions of the 
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sliding head A to give certain receiver 
pressures were known to the operating 
engineer, who had the habit of precipi 
tately moving it from the two-pound to 
the 12-pound position. The effect of this 
sudden change was to slow up the engine, 
and cause the high-pressure cylinder to 
take steam for the full stroke. 
for this was an abnormally 
large receiver, and its effect is best il- 


The rea- 
son action 
Let the line 
2, be the steam line of the low- 


lustrated by a supposition. 
A B, Fig. 
pressure diagram, which we will suppose 
half of the engine load of 500 
horsepower. Now, suppose that.the cut- 
off was quickly changed for the purpose 
of raising the receiver pressure, so that 
the valve ac. 
evident that half the load, 
horsepower, is instantly thrown off the 


is doing 


now closes very 


about 125 
low-pressure cylinder and must be as- 
sumed by the high-pressure cylinder. In 
practice the 
would quickly come 


ordinary receiver pressure 
up and cause the 
low-pressure side to take its share again. 
In this particular instance, however, the 
large, that time 
would elapse before the receiver pressure 


receiver was so some 


would build up and an inexperienced en- 


Hand Wheel 
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gineer would become alarmed and quickly 
change the sliding head back again, and 
come to the hasty conclusion that a high 
receiver pressure was impossible on this 
engine. 

The other case happened on a shaft- 
governed engine, the cutoff of the low- 


pressure cylinder of which was hand 
governed by shifting a movable block 
close to the eccentric, as shown in Fig. 
3. Changing the position of block A 


changed the angularity of the eccentric 
rod, which resulted in unequal points of 


cutoff. The receiver pressure here would 


vary from 2 to to pounds according to 


the load, but when an attempt was made 


to reach 15 pounds by shortening the 


cutoff, the governor would invariably 
start hammering on its stop. An investi- 
gation showed that the comparative 


leneths of the two steam lines under the 
conditions looked like the lines 4 B and 
CD, Fig. 4. With an admission equal to 
unable to take 
full hold right at the beginning of the 


AB, the condenser was 


return stroke, resulting in a loss of vac- 
uum equal to in total 1% 


6 pounds mean 
effective pressure. 


Calculating the gain 
in the low-pressure cylinder by raising 
the receiver pressure, other conditions be- 
ing normal, would give 18 horsepower. 
The loss by the failure of the condenser 


IO! 


figured 16 horsepower. 
was equal to 


The net gain then 


* 
18 — "16 = 2 horsepower. 
The loss in power in the high-pressure 
cylinder by raising the back pressure was 


19 horsepower. Total loss then was 


19 — 2 = 17 horsepower. 


This meant that the high-pressure cyl- 
inder had to furnish steam equal to an 
extra load of 17 horsepower, and that at 
a time when every horsepower, on or off, 
would tell on it. 

As to admitting steam from the pumps 
to the receiver, it is clear that no varia- 


tion of the point of cutoff in the low- 


pressure cylinder will be necessary, as 
the extra steam of itself will raise the 
receiver pressure the required amount. 


Hence, the points of cutoff remain equal. 
| hope that these two examples will show 


Mr. Baldwin the absolute necessity of 
supplying all available data concerning 
these out-of-the-ordinary cases. 

L. M. Lestir. 


Cambridge, Mass. 





Writing for Catalogs 


I quite agree with the reader quoted 


in the editorial on “The Educational 
Value of Advertisements.” A man who 
is desirous of advancement, can obtain 


the 
very 


information from different 
that he well 
where; but what a difference among man- 
ufacturers. tak« 
of a young man employed as coal passer 
fireman or the 
He wishes to advance, 
technical 
can 


catalogs 


cannot obtain else 


lor instance, the case 


oiler, as case may be. 
taking a 
that he 


information 


and 
paper, 
vast 
from the catalogs of 


he readily sees 
amount of 
the 


So some night he 


get a 
firms advertis 


ing in its columns. 


scribbles off a few postal cards and in 
due time receives the catalogs. Pretty 
soon “follow-up” letters begin to come, 


and the first thing he knows he is visited 
Then he feels -like 
kicking himself, and very likely the agent 
feels like lending a helping foot. 

No 
In future he writes 
a letter stating how he is employed and 


by an agent or two. 


So he changes his tactics. more 


postal cards for him. 
encloses stamps. Some of these evidently 
get lost in the mails. <A firms write 
that off the 
press shortly and that they will be pleased 
-but While 


a verv few send him the catalog and also 


few 


their new catalog will be 


to forward him one forget. 
write him a courteous letter along with 
it. 

The former he dislikes, and the latter 
he regrets having caused any trouble. Al- 
together he feels as if it’s another case of 
“What's the use?” 

A. E. OAKLEY. 


Bedford, N. Y. 
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Some Erroneous Ideas 





With regard to the stress or, strain in 
the bolts on a cylinder head, as given by 
Mr. Hartley and others in the October 26 
number, I believe there are conditions 
which have been overlooked. In practice 
ii is found that if the bolts are set up 
when the cylinder walls are cool, a certain 
strain is put on the bolts which has a 
tendency to draw or stretch them, this 
strain being proportional to the length of 
the wrench, the pitch of the thread and 
the force applied. The elongation of the 
material of which the bolts are com- 
posed must also be considered. 

On admitting steam to the cylinder, ex- 
pansion takes place in both the cylinder 
head and bolt. Take for example a cyl- 
inder head 2 inches thick, and bolts 3 
inches long. The extra length of 1 inch 
in the bolt over the thickness of the 
head allows of greater expansion, so that 
the strain on the bolts is less after steam 
is applied, not taking into account the 
reaction between the steam pressure and 
the initial bolt stress. When the head is 
first set up, a certain elongation takes 
place in the bolts, and the expansion in 
the bolt increases this elongation, as is 
proved by the nuts becoming loose after 
steam is applied. 

Howarp PHILLIPs. 

East Walpole, Mass. 


Going back to “Some Erroneous Ideas” 
presented in the September 14 issue, page 
456, of Power AND THE ENGINEER, the 
piston-ring proposition should not be dis- 
missed lightly without considering some 
of the conditions under which they may 
be required to work. , 

Regarding piston rings so constructed 
that they may be free to expand out- 
wardly against the cylinder walls, whether 
they have lips or flanges, or just plain 
rings set into grooves in the pistons, it 
seems, indeed, a mistaken idea to be- 
leve that steam pressure will not assist 
to force these rings hard against the 
cylinder walls, for thus far no one has 
devised and brought out such a_ piston 
ring that will exclude the steam pressure 
from the inside diameter of the ring to 
the extent that it can be used success- 
fully under all conditions. 

An expanding ring does very well, in 
most cases, under low pressures and low 
speeds, and even under high pressures 
with low speeds, as in slow-running verti- 
cal boiler-feed pumps, even though the 
cylinders receive no lubricating oil, ex- 
cept what may be carried in on the piston 
rods; but for high pressures, high speeds 
and no lubrication, it has been demon- 
strated, time and time again, to the con- 
viction of everybody concerned, that the 
use of a piston ring constructed so there 
is a chance for steam pressure to spread 


it out against the cylinder wall is entirely 


out of the question. 
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Such piston rings wear out in a very 
short time, and not only that, but the 
cylinders are also ruined and will have to 
be rebored to put them into proper shape 
again. I refer to some of the marine 
practices, and have seen a few rings and 
cylinders going to the bad on account of 
steam pressure forcing the rings outward- 
ly, and to offset any possible claim that 
the rings did all this, because of the 
springs or spring in the rings forcing 
them against an unlubricated cylinder 
wall, I had the opportunity of noting in a 
48-inch stroke, high-pressure cylinder, a 
ring 34 inch thick wear down in some 
parts to 3% inch thick in the short time 
of about three hours. Before this ring 
was removed from the cylinder it was 
especially noted that it had worn so much 
that it did not spring of itself tight against 
the cylinder wall, but rather lay away 
from it, contracted like. This in itself 
showed that it was the steam pressure 
kept this plain ring against the cylinder 
wall so that it wore the way it did while 
the engine was in operation, and when 
steam was shut off it relaxed from the 
cylinder wall. 

While this type of ring works success- 
fully without lubrication in many in- 
stances, it does not mean that it will do 
so in all cases. It may, therefore, be of 
interest to mention that in four vertical 
triple-expansion marine engines, all of 
2-inch stroke, piston speeds about 900 
feet per minute, with steam pressures 
about 160 pounds, two engines were of 
about 5500 indicated horsepower each, 
and two of about 8500 indicated horse- 
power each, the expanding type of piston 
ring worked successfully without lubrica- 
tion; but when it came to using the same 
type of rings for strokes of 48 inches in 
the same type of engines of about the 
same indicated horsepower, piston speeds 
and steam pressures as those with the 
42-inch strokes, these rings were prac- 
tically flat failures, and as a rule they 
have proven to be failures in both largé 
and small high-speed the 
above-mentioned type since high pressures 
of steam came into use, say, anywhere 
from 200 to 300 pounds per square inch. 

Quite a number of years ago the 
writer’s first experience with no lubrica- 
the cylinders ended with dis- 
couragement. This with an old- 
fashioned horizontal-compound marine, 
with large, flat slide valves. The low- 
pressure piston ring was about 6 inches 
wide. The engine made from 50 to 60 
revolutions minute with the boiler 
pressure from 50 to 60 pounds per square 
The chief engineer said that as 


engines of 


tion in 
was 


per 


inch. 
some engines had started out to show 
themselves satisfied to run without the in- 
ternal application of oil we would give 
our engine a fair show to do the same. 
The internal oil feed was therefore taken 


off duty, and it seemed the old engine did 
not mind it in the least, for she kept 
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going without a groan or grunt for about 
five days; but that night she surely got 
awake to the fact that she had been 
cheated or neglected somewhere, and to 
let everybody know, awake or asleep, she 
let out a couple of ripping grunts that 
shivered every timber: in the ship and 
then refused to do another stroke. 

In order to get her on the job again as 
soon as possible, cylinder oil was poured 
into the low-pressure cylinder, through 
the indicator connections, after which 
steam was turned on, and she went to 
work as contented as ever, and the lubri 
cator on the high-pressure steam chest 
was again called to duty to alleviate 
further internal troubles. 

Steam pressures, speeds, designs and 
material have been changed considerably 
since those days, and here we are 
with a pair of vertical four-cylinder 
¢riple-expansion marine engines, each of 
Sooo indicated horsepower, all piston slide 
valves, seven for each engine, cast-steel 
pistons and cylinder heads. All rings for 
pistons and valves are of cast iron and 
made up solid so there is no chance for 
them to spread against the cylinder walls 


now 


and cause damage. Thus, each engine 
has 18 solid rings running without 


internal lubrication, except what little oil 
may work in on the rods and valve stems. 

It is probable that these engines, con- 
sidering size, are in a class by themselves 
in regards to the steam pressure used 
and the piston speed at which they travel 
under full: speed. With the throttle wide 
open and a steam pressure in the high- 
pressure steam chest six or seven pounds 
short of the 300 mark the piston speed 
will run very close to 1200 feet per min- 
ute. They have shown themselves proof 
against breakdowns due to priming in 
boilers when the piston speed is about 
800 feet per minute, and at that speed 
they can handle all the water given them; 
the only effect is that they will slow them- 
selves down until they have cleared them- 
selves by working the water through to 
the condensers, when they will get back to 
speed again. 

This fact was discovered on a run 
across the Atlantic, when a slight leak 
developed, letting a little salt water into 
one of the condensers, and it was de- 
sired to make port without stopping, if 
possible. The boilers being of a water- 
tube type, each tube contains but a small 
amount of water, and these boilers refuse 
to work without priming unless given 
clean, fresh water. The result was that 
the water in the boilers got salty, little by 
little, day after day, and 
made the run of the last couple of days 
on what seemed to’ be more water than 


the engines 


steam. The engines made no great noise 
about it, the pressure in the high-pressure 
steam chest would simply drop very low 
and the engines slowed down accordingly. 
It was thus found that the water would 


clear quicker by leaving the throttle open 
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and simply open the drains, because the 
engines did not seem the least concerned 
about what running fluid they received; 
they were on the job to stay. 

Besides these two engines there are at 
least 60 steam pistons in the auxiliary 
machinery, such as in pumps and smaller 
engines. All these pistons are fitted with 
expanding rings and operate without be- 
ing lubricated, and six of them work 
horizontally, but none of them work under 
full boiler pressure, the feed pumps com- 
ing nearest to that. The rings in the 
pumps are of very good design and well 
made. All the rings work very well, ex- 
cept the common ordinary snap ring 
which does damage .at a piston speed as 
low as 600 feet per minute under a steam 
pressure of about 100 pounds per square 
inch. The ordinary snap ring is no doubt 
a cheap one to manufacture, but proves 
in many cases the meanest and most ex- 
pensive ring found in steam engines when 
it comes to the account of the user’s 
end of it. 

, P. O. JAMESON. 
3oston, Mass. yi 





Direction of Lap in Stack Joints 


In the issue of October 26 there was an 
article by W. N. Zurfluh advocating the 
lap of an iron smokestack being placed 
as shown by Fig. 2, in previous article. 
This is by no means a new subject. It 
has been discussed repeatedly and very 
forceful arguments have been presented 
in favor of both methods, although it is 
common practice ‘to put the lap as in Fig. 
1, which I think is logical and proper 
for the reasons that the travel of the 
gases is at no point impeded by the 
shoulder of the lap, and the drainage on 
the outside of the stack drips clear of the 
joint. 

It is true that wet ashes are a detri- 
mental element but there is a very small 
argument embodied in the question of the 
ashes lodging on the top of the joint 4 
and being subject to continued dampness 
due to rain storms. Rain is not a daily 
factor to contend against; and I doubt 
if rain would enter very far on account 
of the smallness of the drops and the 
heat of the stack when in service. Cer- 
tainly it is true, any rain entering on 
an angle would strike the side of the 
stack before it had gone a great distance 
from: the top, and only the few upper 
laps could be affected, while the heat of 
the stack would quickly dry the ash in 
any part of it. If soft coal is burned the 
inside of the stack would naturally be 
well sooted up, which would have a ten- 
dency to preserve rather than injure the 
stack, as it would prevent the moisture 
from getting at the actual iron. 

If stacks were constructed as shown in 
Fig. 2 every joint would be wet when it 
rained, and until such joints were com- 
pletely filled with paint so as to close the 
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angle, water would lodge on the top of 
the joints to the detriment of the iron. 

I think that any comparison of wear 
and tear on the two arrangements that 
would show more wear on the stack in 
Fig. 1 than that in Fig. 2 would be due 
to the quality of the iron and the applica- 
tion of proper paint rather than the meth- 
od of lapping the joints. 

CuHar_tes H. Parson. 

New York City. 





Pound in an Engine 


In the number of October 19, Mr. 
Scott wishes to know which reason for 
the pound seems the more plausible. Not 
knowing the size of the engine or speed, 
it is a hard matter to place the pound, 
as the stroke and speed would make quite 
a difference, but from the facts given I 
should say that Mr. Scott is nearer right 
than the engineer. 

An old engineer once gave me this 
advice: In engines that run under, if a 
pound develops, look to the crosshead 
pin first and the crosshead second, as in 
nine cases out of ten the pin boxes will 
be at fault. If it is the crosshead, the 
pound will come just after the crank has 
passed the center, while the pound from 
the boxes will be exactly on the center 
where the direction of motion changes. 
The reason for this is, that the thrust on 
the crank, due to the pressure of the 
steam on the piston is in a straight line, 
and the steam pressure acting on the pis- 
ton will force the boxes up against the 
pin very suddenly. In the case of the 
crosshead, the thrust of the piston against 
the crank acts at an angle as soon as the 
crank passes the center, and just as soon 
as that angle becomes great enough, it 
will force the crosshead against the upper 
guide and produce a pound. This is when 
the engine is running underloaded. The 
pull of the piston on the opposite stroke 
will produce the same effect. 

With an engine running without load 
and the throttle shut, it will have exactly 
the opposite effect, that is, as the engine 
approaches the end of its stroke the 
momentum of the flywheel acting through 
the crank will the crosshead up 
against the guide, and as soon as it 
passes the center will drag it down onto 
the lower guide. On the outer center 
the same effect will be produced, only by 
opposite forces. If Mr. Scott will take notice 
he will find that the majority of air com- 
pressors with air cylinders in tandem with 
the steam cylinders run under, for the 
reason that the work done acts on the 
crosshead in the direction that it 
would in an engine doing work through 
a flywheel or direct-connected generator 
and running over. 

In general, an engine running under 
will not be as noiseless and smooth run- 
ning as one that runs over. Why this 
is so I confess I do not know. If it were 


force 


same 


1013 


possibie to take a Corliss or any girder- 
frame engine and set it on end, making a 
vertical engine of it, would or would 
it not run smooth and noiseless in either 
direction? I am of the opinion that it 
would. Then the only reason that I can 
see why it will not run quiet in a hori- 
zontal position is on account of the weight 
of the piston, crosshead and connecting 
rod, for the thrust of the steam pressure 
on the piston would be the same in either 
position. 

A higher-speed, short-stroke engine 
would be less likely to pound under load, 
or rather when steam is entering the 
cylinder, than a long-stroke, slow-speed 
engine, for the reason that the high com- 
pression near, or to, initial pressure 
would have a tendency to keep the cross- 
head close to the upper guide, and hav- 
ing a short stroke the weight of the cross- 
head, piston, etc., being at all times near 
the cylinder stuffing box and packing, it 
would to a certain extent, be supported 
by them and not drop down at the end 
of each stroke. Mr. Scott's engine is 
probably of this type, and that is the rea- 
son it does not pound 
under its load. 


running 
A diagram from the en- 
gine would probably show compression 
to, or a little above, initial, with admis- 
sion a little late. 
the 


when 


The crank going over 
gradually increasing 
pressure up to admission, and the steam 
entering a little late gradually pro- 
vides, as it were, an elastic cushion that 


center has a 


lets the crosshead down and up again 
without any serious pound. 

The only remedy I know of is to keep 
the crosshead as tight in the guides as 
it will run without heating and the wrist- 
pin boxes up as tight as they will run. 
Then, if the engine is in line, it will run 
as quietly as should be expected. 





W. E. SARGENT. 
Franklin, Mass. 
The engine was a _  250-horsepower 
marine compound. There was a knock 
somewhere around the crosshead. The 


engine would run for days without any- 
thing seeming to be wrong, then an ever 
increasing pound would start, especially 
if there was much reversing done. Ex- 
amination everything right 
around the crosshead, but still the pound 
continued. It was found that setting up 
on the rod gland would make it 
worse or help it, and by adjusting the 
packing just so, the knocking would 
stop for a time. The rod packing was 
finally taken out. An examination showed 
the bushing that held the rod central in 
the cylinder had been worn. When the 
packing became worn or was not adjusted 
close enough to hold the piston rod 
steady, the crank, in going over centers, 
would spring it, with the crosshead, out 
and in enough to cause the slap or pound 
against the guides. A bushing 
stopped the trouble. 


showed 


either 


new 





1014 


Conservation of Coal Lands and Water 


Investment in Water Powers Should Be Made Profitable 


Private 
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Powers 


and Safe, but Neither Profit nor Safety Require Perpetual Rights 





BY 


Two. statements made public almost 
simultaneously, by two men as much in 
the public eye as Gifford Pinchot, Chief 
and Richard A. Ballinger, 
of the Interior, their 
views as to the necessity for conserva- 
tion of water power and the methods to 
be adopted for heading off a hydroelec- 
tric-power recently 
new and interesting chapter to the con- 
servation controversy, and made it certain 
that the matter of further protecting and 
regulating the development of the 
lands and water-power sites on the public 
domain will receive attention from Con- 


Forester, 


giving 


Secretary 


monopoly, added a 


coal 


gress at the present session. 

In view of the fact that Ballinger had 
previously, on more than one occasion, 
expressed himself as skeptical of the ex- 
istence of a water-power trust, and the 
further fact that almost since he entered 
the Taft Cabinet he has been under sus- 
picion and attack by the friends and sup- 
porters of the Roosevelt conservation 
program, as entertaining and 
views hostile to that policy, his report was 
surprising. It not only did not attack 
any part of the conservation program di- 
rectly, but it contained many recommen- 
dations for legislation distinctly in keep- 
ing with the Roosevelt idea. The only 
portion of the report looked upon by the 
hostile is 


opinions 


conservationists as positively 
that containing recommendations for cut- 
ting down the Government’s activities in 
irrigation work, which, if adopted by Con- 
gress, will practically reverse the whole 
reclamation program of the Government 
as established under the Roosevelt ad- 
ministration. 

Concerning the 
Secretary Ballinger 


of power 
said: 


disposition 
sites, 

“In anticipation of new legislation by 
Congress to prevent the acquisition of 
the public 
private persons or corporations with the 


power sites on domain by 
view of monopolizing or adversely con- 
trolling them against the public interest, 
there have been temporarily withdrawn 
from all entry 
603,355 acres, covering all 
known to possess power possibilities on 


forms of approximately 


locations 


unappropriated lands outside of national 
forests. Without such withdrawals these 
sites would be enterable under existing 
laws, and their patenting would leave the 
general Government powerless to impose 
anv Fmitations as to their use. 

“Tf the Federal Government desires to 
control or over 


exercise supervision 


HERMAN 


B. 


water-power development on the public 
domain, it can only do so by limitations 
imposed upon the disposal of power and 
reservoir sites the public lands, 
the waters of the streams being subject 
to State jurisdiction in their appropria- 


upon 


tion and beneficial use. I would there- 
fore advise that Congress be asked to 
enact a measure that will authorize the 


classification of all lands capable of be- 
ing used for water-power development, 
and to direct their disposal, through this 
department, under substantally the fol- 
lowing conditions: 

“rt, That the title to such lands be 

reserved in the Federal Government, and 
only an easement granted for the purpose 
of developing and transmitting electrical 
power for private and public use, and for 
the storage of waters for power, irriga- 
tion, and other uses. 
“2. That such easement be granted for 
a limited period, with a maximum of at 
least thirty years, and the option of re- 
newal for stated periods upon agreed 
terms. 

“3. That entry should be accompanied 
by plans and specifications covering the 
works sought to be installed, and cover- 
ing the maximum horsepower capable of 
development at such that a 
substantial entry fee be paid to show good 
faith, and that a transfer to the United 
States of the necessary water rights to 
permit of the estimated power develop- 
ment be made. 

“4. That the 


lowed entrymen 


site; also, 


construction period al- 
for the development of 
at least 25 per cent. of such power shall 
such 
further time as may be granted by the 


rot extend beyond four years, or 
Secretary of the Interior upon a proper 
showing. ‘ 
“s. That a moderate charge shall be 
the capital invested, or upon 
the gross earnings of the project for the 
first ten years of operation, adjusted at 
each ten-year period, and 
equitably determined by appraisement. 
“6. That all rights and easements shall 
be forfeitable for failure to make de- 
velopment within the limitations imposed, 


made on 


subsequent 


or upon entry into any contract or com- 
bination to charge or fix rates beyond a 
reasonable profit on the investment and 
cost of operation, or entry into any agree- 
ment or combination to limit the supply of 
electrical current, 
the plant; and 

“7 That all books and accounts shall 


or failure to operate 


WALKER 


always be subject to the inspection of the 
department. 
“Unreasonable or narrow restrictions 
beyond the necessity of public protection 
against monopoly, or extortion in charges, 
will, of course, defeat development and 
serve no useful purpose. The statute 
should, therefore, while giving full public 
protection against the abuses of the priv- 
ileges extended, so far as consistent en- 
courage investment in these projects; and 
it must always be borne in mind _ that 
excessive charges for the franchise will 
fall upon the Legislation of 
this character proceeds upon the theory 
that can impose such con- 
tractural terms and conditions as it sees 
fit in the sale or use permitted of Govern- 
ment lands, so long as such limitations 


consumer, 


Congress 


do not conflict with the powers exercised 
by the State wherein they may be sit- 
uated.” ; 

In commenting upon the general move- 
ment for 


sources, Secretary 


conservation of natural re- 
Jallinger said: 

“It is to be regretted that we, as a na- 
tion, were so tardy to realize the im- 


, portance of preventing so large a measure 


of our natural resources passing into 
the hands of land pirates and speculators, 
with no view to development looking to 
the national welfare. * * * In this pres- 
ent policy of conserving the natural re- 
sources of the public domain, while de- 
velopment is the keynote, the best thought 


of the day is not that development shall 


»be by Government agencies, but that wise 


utilization shall be secured through private 
enterprise under national supervision and 
control. Therefore, if material progress 
is to be made in securing the best of our 
remaining public lands, Congress must be 
called upon to enact remedial legislation.” 

The Pinchot statement was contained 
in a letter written to Lyman Abbott, of 
New York. It appeared a day or two 
after the publication of the 
port, and in it 


3allinger re- 
the chief forester an- 
swered a number of questions as to the 
meaning and purpose of the conservation 
program, and its several phases, which 
Mr. Abbott had asked. The Pinchot let- 
ter, in part, was as follows: 
“Conservation stands for the same kind 
of practical common-sense management 
of this country by the people that every 
business man stands for in the handling 
of his It holds that re- 
sources now public property shall not be- 
come the basis for oppressive 


own business. 


private 
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monopoly; it demands the complete and 
crderly development of all our resources 
for the benefit of all the people, instead 
of the partial exploitation of them for 
the benefit of a few. It recognizes fully 
the right of the present generation to use 
what it needs and all it needs of the 
natural resources now available, but it 
recognizes equally our obligation so to 
use what we need that our descendants 
shall not be deprived of what they need. 

“The danger to the conservation 
policies in the coming session of Con- 
eress is that the privileges of the few 
may continue to obstruct the rights of 
many, especially in the matter of 
water power and coal. Congress must 
decide whether the great coalfields still 
in public ownership shall remain so, in 
order that their may be controlled 
with due regard to the interests of the 
consumer, or whether they shall pass into 
private ownership and be controlled in 
the monopolistic interest of the few. 

“Congress must whether 
immensely valuable rights to the use of 
water power shall be given away to 
special interests in perpetuity and with- 
out compensation instead of being held 
and controlled by the public. In most 
cases actual development of water power 
can best be done by private interests act- 
ing under public control, but it is neither 
good sense or good morals to let these 
valuable privileges pass from the public 
ownership for nothing and forever. Other 
conservation will re- 
quire action, but these two, the conserva- 
tion of water power and of the 
chief sources of power of the present and 
the future, are clearly the most pressing.” 

In answer to the question: “Why is it 
important to protect the water powers?” 
Mr. Pinchot wrote: 

“It is of the first importance to prevent 
our water powers from into 
private ownership as they have been do- 
ing, because the greatest source of power 
we know is falling water. Furthermore, 
it is the only unfailing source of power. 
Our coal, the experts say, is likely to be 
exhausted during the next century, our 
natural gas and oil in this. Our rivers, 
if the forests on the watersheds are prop- 
erly handled, will never cease to deliver 
Under our form of civilization, 
if a few men ever succeed in controlling 
the sources of power, they will eventually 
control all industry; they will necessarily 
control the country. This country has 
achieved political freedom; what 
people are fighting for now is industrial 
freedom. And unless we win our in- 
dustrial liberty, we cannot keep our 
political liberty. I see no reason why we 
should deliberately keep on helping ‘to 
fasten the handcuffs of corporate control 
upon ourselves for all time merely be- 
cause the few men who would profit by 
it have heretofore had the power to com- 
pel it. 

“The essential things that must be done 


the 


use 


also decide 


matters doubtless 


coal, 


passing 


power. 


our 
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to protect the water powers for the people 
are few and simple. First, the granting 


of water powers forever, either on non- 


navigable or navigable Streams, must 
absolutely stop. It is perfectly clear that 


one hundred, fifty or 


present 


even twenty-five 
industrial condi- 
tions and industrial needs were complete- 
ly beyond the imagination of the wisest 
of our predecessors. 


years ago 


our 


It is just as true 
that we cannot imagine nor foresee the 
industrial conditions needs of the 
future. But we do that our 
scendants should be left free to meet their 


and 
know de- 
own necessities as they arise. It cannot 
be right, therefore, for us to grant per- 
petual rights to the one great permanent 
source of power. It is just as wrong as 
it is foolish, and just as needless as it 
is wrong, to the welfare of 
our children in such a way as this. Water 
powers must and should be developed 
mainly by private capital and they must 
be developed 


mortgage 


which 
make investment in them profitable 
safe. But neither profit nor safety 
quires perpetual rights, as many of 
best’ water-power freely 
knowledge. 

“Second, the men to whom the people 
grant the right to use water power should 
pay for what they get. The water-power 
sites now in the public lands are enor- 


under conditions 
and 
re- 
the 
ac- 


men now 


mously valuable. There is no reason why 
special interests should be allowed to use 
them for profit without asking some di- 
rect payment to the people for the valu- 
able rights derived from the people. This 
is important not only for the revenue the 
nation will get. It is at least equally im- 
portant as a recognition that the public 
controls its own property and has a right 
to share in the benefits arising from its 
development. 

“There are other ways in which public 
control of water power must be exercised, 
but these two are the most important.” 

The Ballinger report recommended a 
better classification of all public lands, 
and the enactment of a law permitting the 
leasing or sale of coal deposits and the 
right to mine coal separately from the 
soil. In other words, that the sale of the 
surface should not carry with it the right 
to mine coal under the No 
mention was made in the report of the 
Alaska _ coal-lands however, of 
the controversy over the Secretary’s ac- 
tion in restoring to entry water-power 
sites in Montana withdrawn by his prede- 
cessor, James R. Garfield, nor of any of 
the other phases of the controversies in 
which Ballinger has been embroiled al- 
most since the day he entered the Cabinet. 
This fact caused general surprise, as it 
was expected the Secretary would make 
use of his annual report as a method of 
in part, at least, defending himself from 
or answering the numerous charges and 
attacks of which he has been the object. 

No mention was made in the report, 
either, of the Glavis charges, which had 


surface. 


scandal, 
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then but recently been brought anew to 
public attention by their publication in 
the newspapers throughout the country. 
L. R. Glavis, an employee in the Land 
Office, was sent to inspect what was known 
as the “Cunningham group” of coal-land 
claims in Alaska. He found evidences of 
fraud in the claims, and reported against 
De- 
spite his protests and report, Ballinger 
ordered the claims clear-listed for patent. 
This last summer. At that 
went to the and 
sented, in writing 


allowing the lands to be patented. 


was time 
Glavis President pre- 


and verbally, a long 


statement of what he knew about the 
Alaska claims. Before he went West, 
the President issued a statement exon- 


erating Ballinger from blame or criticism 
In connection with the and au- 
thorizing him to discharge Glavis from 


cases, 


. the Government employ. 


Soon after the publication of the Glavis 
statement, the President that 
the specific and allegations of 
facts it contained were new to him, as 
he had not read the statement before 
making his first decision, and that the letter 
he signed deciding the case in Ballinger’s 


announced 
charges 


favor had been prepared by a subordinate 
in the Interior Department, under -Bal- 
linger’s directions. Mr. Taft announced 
that the charges would be care- 
fully investigated by the Attorney Gen- 
eral, with a view to determining whether, 
as specifically charged, Ballinger had, 
among other things, violated the law by 
prosecuting land claims before the Land 
Office, as an attorney, within two years 
after resigning as the chief of that office. 

The Glavis charges showed that Bal- 
linger had retainer to advance 
the interests of the syndicate controlling 


Glavis 


taken a 


the Cunningham claims, shortly after he 
left the Land Office, and that it was these 
claims he had sought to push to speedy 
patenting soon after he became Secretary. 
The effect of the Glavis charges was that 
Ballinger had used his official position to 
help the Guggenheim interests, which are 
powerful in Alaska, in an attempt to grab 
large and valuable coal lands there under 
claims which he knew to be fraudulent. 

In remarkable contrast to the tone of 
the Secretary’s recommendations in his 
annual report is a statement credited to 
him in Hampton’s magazine for Decem- 
ber. John L. Mathews, writing on the 
water-power question in that publication, 
quotes Ballinger as having said, in the 
course of an interview: 

“You chaps who are in favor of this 
conservation program are all wrong. You 


are hindering the development of the 
West. * * * This whole big domain is a 
blanket. It is oppressing the people. In 


my opinion, the thing to do with regard 
to this domain is to divide it up among 
the big corporations and the people who 
know how to make money out of it, and 
let the people at large get the 
the circulation of the money.” 


benefit of 





1016 





OWER 


»oTHE ENGINEER 


DEVOTED TO THE GENERATION AND 
TRANSMISSION OF POWER 


Issued Weekly by the 


Hill Publishing Company 


Joun A, Hitt, Pres, and Treas. Ropert McKean, Bec’y. 


505 Pearl Street, New York. 
355 Dearborn Street, Chicago. 
6 Bouverie Street, London, E. C. 


Correspondence suitable for the columns of 
Power solicited and paid for. Name and ad- 
dress of correspondents must be given—not nec- 
essarily for publication. 

Subscription price $2 per year, in advance, to 
any post office.in the United States or the posses- 
sions of the United States and Mexico. $3 to Can- 
ada. $4 to any other foreign country. 

Pay no money to solicitors or agents unless they 
can show letters of authorization from this office. 

Subscribers in Great Britain, Europe and the 
British Colonies in the Eastern Hemisphere may 
send their subscriptions to the London Office. 
Price 16 Shillings. 

Entered as second class matter, April 2, 1908, at 
the post office at New York, N. Y., under the Act 
of Congress of March 3, 1879. 


Cable address, ‘‘ Powpus,” N. Y. 
Business Telegraph Code. 





- CIRCULATION STATEMENT 


During 1908 we printed and circulated 
1,836,000 copies of POWER. 
Our circulation for November, 1909, was 
(weekly and monthly) 162,000. 
BOCCONI TF ois diicsineeieres 40,000 
December 14.....ecsee8 30,000 


This paper reaches 40,000 separate readers 
each month and 30,000 each week. 
None sent free regularly, no returns from 





news companies, no back numbers. Figures 
are live, net circulation. 
Contents PAGE 
The Interborough Low-Pressure Turbine 985 
An Indicator Genius.........seceeeee 990 
Detection of Defects in Shafting and in 
Its Alinement After Erection..... 991 
Uncle Pegleg’s Philosophy...........-. 994 
Friction in Water Pipes.............. 996 
A Common Type of Electric Elevator 
ee rr ae eee ear ere a 997 
Locating Insulation Faults in Electric 
RS OS en ee ee eee 1000 
Catechism of Blectricity.............. 1002 
Gas Engine Cooling Water............ 1003 
What “Tom” Sawyer Wants.......... 1004 
Practical Kinks to Lessen Cost of 
EN karat 6. & Sigs d Rina oie a, Salad 1005 
Practical Letters from Practical Men: 
Electric Alarm Systems....Added 
Lap on Valve....Repairing Loose 
Crank....Lagging an Engine Pul- 
ley.... Vibration and Leaky Joints 
.... Safety Suggestions .... Home- 
made Pressure Regulator....A Re- 
versed Field Connection. ...Trouble 


with Double-Eeccentric Engine. .1006-1007 
Subjects Under Discussion : 


3eading Boiler Tubes .... Clamps 
for Cylinder Heads .... Receiver 
Pressure....Writing for Catalogs 
....Some Erroneous Ideas....Di- 
rection of Lap in Stack Joints.... 
Pound in an Engine.......... 1008-1013 
Conservation of Coal Lands and Water 
MN sick igi 6 Big) 4 ik Rah, wo rh ars gh 1014 
Re ee ere 1016-1017 


1022 


POWER AND THE ENGINEER. 


Extension of the Marine Steam 


‘Turbine 


The marine steam turbine is essentially 
a thing of today, and yet it was not 
yesterday nor last year that a shipbuilder 
said to an American visitor: “I am show- 
ing you this engine because it will be only 
a few years when you will have to go to 
a museum to see one.” Had the ship- 
builder been the American, the visitor 
might have accused him of bluffing, for 
the Parsons’ company at that time under- 
stood its limitations and estimated the 
ships to which it could then apply turbines 
as not more than one-fifth of the num- 
ber afloat. 

Now the engineering profession is 
striving in various ways to remove the 
limitation, by use of reduction gearing, 
by combination of turbines with recipro- 
cating engines, by combination of turbine 
and electric motors and by substitution of 
electric motors. In the last two cases 
the current for the motor is generated by 
an electric generating set essentially 
equivalent to the land power station. 

In Power of November 19 there is de- 
scribed a form of gearing patented by 
Melville and Macalpine, with a’ floating 
frame which is intended to assure equal 
distribution of pressure on the face of 
double helical gears of the type used for 
the De Laval turbine. They estimate 
that 6000 horsepower can be eliminated 
through such a gear with 114 inches pitch 
and admit that 
one-thousandth of 
to excessive stress. 


inch would lead 
Accustomed as we 
are to the marvelous accuracy of modern 
machine tools, we may be excused for 
having an expectant frame of mind while 
this problem is under practical test. 

A combination of turbines and recipro- 
cating engines is no new thing because 
the Vilox, built in 1903, had a reciprocat- 
ing engine on the middle shaft 


an 


(which 


alone was used for cruising), and two , 


turbines on the wing shafts taking 
steam from the engine. The combina-: 
tion appears as a makeshift and was 


not repeated. 

At the August meeting of the Institute 
of Engineers and Shipbuilders in Scot- 
land, a description was given of the 
steamship “Otaki,” for the New Zealand 
trade, fitted with two triple engines on 
the wing shafts, and a low-pressure Par- 
sons turbine on the middle shaft. The 
turbine is used only for full speed ahead, 
the ship being manoeuvred by the en- 
gines, which then exhaust each into its 
own condenser. In the normal running 
the two engines exhaust into the turbine 
which is connected to both condensers. 
The distribution of power among the en- 
gines is not given in the article, but it is 
stated that the theoretical available heat 
units per pound of steam are 200 for the 
two engines and 120 for the turbine, so 
that an approximately even distribution 


a lack of alinement of . 
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of power appears to have been aimed at. 
But the ratio probably is more nearly in 
the ratio of 100 to each of the two en- 
gines and 430 to the turbine. This con- 
clusion can be reached as follows: 

The initial pressure in the high-pres- 
sure cylinder is 196 pounds absolute, and 
the exhaust pressure of the turbine is 
one pound, which leads to a theoretical 
steam consumption on Rankine’s cycle of 
7.7 pounds, while the ships steam con- 
sumption was 12.35 at full speed, the indi- 
cated horsepower being taken for the en- 
gines and the shaft horsepower for the 
turbine. If we take the effect of friction 
of the engines to be represented by the 
factor 0.9 for the combination, the en- 
gines and turbine have a factor of about 
0.7 for their use of heat. If this be at- 
tributed to the engine, the entropy will be 
increased from about 1.54 at entrance to 
the cylinder to 1.64 at entrance to the 
turbine and at that entropy the adiabatic 
available heat between 9.8 pounds and one 
pound is, as already stated, about 130 
thermal units. 

In order to allow for the introduction 
of the turbine and the raising of the back 
pressure from (perhaps) two pounds to 
11.5 pounds, the ratio of the high-pres- 
sure cylinder to the low-pressure cyl- 
inder was made 1 to 5.6 instead of 1 
to 7.03 as for the sister ship 
“Orari.” The displacement was at the 
same time increased to allow for 30 tons 
increase of weight of the combination ma- 
chinery as the owner did not desire to 
reduce either the boilers or the bunker 
capacity. But the saving of coal for the 
round trip was 500 tons, half of which 
being allowed for the outward trip would 
show a good margin of increased cargo 
capacity even if the displacement had been 
maintained unchanged. The engine-room 
space was not increased, and the possible 
reduction in bunker capacity would easily 
have offset the space required for these 
tunnels. Although the propulsive  effi- 
of the turbine ship was 0.153 
against 0.555 for the ship with the recipro- 
cating engines, there was a clear gain in 
economy of 14 per cent. 

The turbine drum had a diameter of 
714 feet and made about 225 revolutions 
per minute, which gave a peripheral speed 
of about 88 feet per second, which is con- 
servative for steamship practice. The 
blades were 434 inches long in the first 
expansion and 12}} in the last. 


used 


ciency 


The combination appears to be a favor- 
able one, using the engine when it can 
operate most favorably and the turbine 
when the mechanical and thermal condi- 
tions are advantageous. 

Since the “Otaki” has a trial speed of 
14.6 knots and was designed for a speed 
of 12 knots, the steam turbine may be 
considered to be an established fact for 
ships of medium speeds. 

At the recent meeting of the Society of 
Naval Architects and Marine Engineers, 
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W. I. R. Emmet, of the General Electric 
Company, presented a paper giving two 
propositions for electric propulsion of 
ships; one he calls the “combination 
driven” and the other the “electric 
driven.” The first method was proposed 
to the Navy Department in bids for the 
United States steamships “Arkansas” and 
“Wyoming,” but of both Mr. Emmet says: 
“These plans—if opportunity offered, 
would be contracted for and_ fully 
guaranteed.” and such a proposition com- 
ing from a company such as he represents 
cannot be treated as academic. 

For the combination drive two pro- 
pellers are proposed and on each shaft 
there is to be a low-pressure steam tur- 
bine and an electric motor, the power at 
full speed being in the proportion of two- 
fifths for the turbine and three-fifths for 
the motor. The parallellism with the 
combination of the reciprocating engine 
and turbine is evident, except that in this 
case the motor has the same speed as the 
turbine and there are but two propellers. 
The turbines are provided with nozzles 
for high-pressure steam and can drive 
the ship at 19 knots, the full speed being 
20.5. The combination is worked out for 
various speeds from 12 to 21 knots, with 
a water rate per shaft horsepower vary- 
ing from 12 pounds up to 13.5 pounds 
and back again to 12 pounds, as the 


speed increases from 12 knots up 
to 21. 

Mr. Emmet naturally prefers the 
straight electric drive especially as it 
makes a much better showing when 


weights are considered. For this electric 
drive he estimates the steam per shaft 
horsepower from 12.3 up to 13.4 and back 
to 12.3 for the screw range of speed as 
for the combination drive. As a basis of 
comparison he has chosem the guaranteed 
weights of proposed Parsons turbines for 
which the weight of the turbine is 484.5 
tons. His estimate for the combination 
drive is 520 tons and for the electric drive 
is 354 tons. For either case a notable re- 
duction of boiler weights could be at- 
tained in consequence of the improve- 
ment in steam economy. 

But, however important the boiler and 
engine-room weights may be, the real ad- 
vantage from either method would be 
found in the steam and coal economy, 
and would find its most notable expres- 
sion in the increase of steaming radius. 
Mr. Emmet estimates that the electric 
drive would enable the ship to carry 
nearly a tenth more coal and that the 
steaming radius at 12 knots would be 
increased by 69 per cent. 

To sum up, the combination of engines 
and low-pressure turbines, extends the 
application of the latter without threaten- 
ing the former; but the established suc- 
cess of either reduction gearing or the 
electric drive would open the door to the 
museum of antiquities for our reliable 
friend—the marine engine. 
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Ventilation of Boiler Rooms 


In a recently proposed boiler-inspection 
ordinance for a western city, provision 
was made for the supervision by the city 
boiler inspector of the arrangement and 
ventilation of boiler rooms. Objection 
was raised to this clause, on the ground 
that the ventilation of a boiler room had 
nothing to do with the safety of the 
-oilers which was all the city boiler in- 
spector should concern himself with; that 
ventilation was beyond the scope of his 
official duties, ete. 

We believe that the drawer of the 
ordinance is correct, and that the objec- 
tion is unwarranted. To give special 
weight to our opinion, we will quote a 
specific case which came under our notice 
some time ago. 


In the boiler room in the basement of ° 


a hotel, there were three 250-horsepower 
water-tube boilers, working somewhat be- 
yond their capacity. The boiler room was, 
of course, underground. It was small, 
dark and hot. During the month of 
August, the hottest month in the year, 
one hunndred and ten firemen were hired 
to fire these three boilers. The men 
simply would not work under such con- 
ditions. Some of them, after being on 
watch a short time, went up the com- 
panion way leading to the alley and dis- 
appeared into the night. 

This condition of affairs could not, 
of course, continue, and it was terminated 
by an accident to one of the boilers, which 
drew especial attention to their condition, 
which attention was followed by the in- 
stallation of new boilers and other im- 
provements. 

In the old days of boiler simplicity, 
with their low pressure per square inch, 
and their low evaporation per square 
foot, the boiler inspector with his tallow 
dip and six-pound hammer, who, in his 
examination, did not look beyond the 
plates, the braces, and the tubes, if there 
were any—filled all the requirements of 
the time, but today we must have a man 
with an eye that looks beyond the boiler 
shell. 

In the examination of a_ boiler, 
many inspectors limit their breadth of 
view. A number of have come 
under our notice, which show that it is 
not sufficient to confine the examination 
to the boiler only, and that, beyond the 
boiler, unsatisfactory conditions which af- 
fect the safety of the plant should be 
criticized, as well as the boiler itself. We 
have in mind one plant—a quarry—where 
there were two boilers, located half a 
mile apart, with one man to attend both. 
As a result of his inability to be in two 
places at one time, the water got low in 
one boiler, and the flue collapsed. In 
such a case, the boiler inspector should 
have recommended one attendant for each 
boiler. 

In another case, the forced-draft ap- 


cases 


too _ 
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paratus was so arranged that some of the 
products of combustion were forced into 
the boiler room; and there was but one 
door through which the fireman could 
escape in case a tube let go. 

The boiler room must be habitable. If 
it is not, the boiler hazard is increased, 
from which it logically follows that if 
it is the duty of the city boiler inspector 
to reduce the boiler hazard, he must con- 
cern himself with the arrangement and 
the ventilation of the boiler room. 





Safety Necessities and Safety 
Devices 


Some engineers advocate automatic 
low-water alarms, feed-water regulators, 
etc. Other engineers do not, and the lat- 
ter class are often asked by the former 
why they valves, or 
gages} as these are similar devices. 

These two natural differences of opin- 
ion are based upon a man’s judgment as 
to whether a man or a machine is the 
more nearly infallible. The human mind 
cannot be reduced to a mathematical 
basis; human nature will not do what 
you expect it to do, and a man will for- 
get. On the other hand, no machine is 
perfect, and sooner or later it will wear 
out, or tear out, or burn out, or break, or 
buckle, or stop up with scale. 

So each man is left to lay his own 
course between this human and mechani- 
cal Scylla and Charybdis. If the at- 
tendant is lazy and ignorant, we would 
choose the machine. If the attendant is 
bright and alert, healthy and dependable, 
we would cast our lot with the man, but, 
as a general proposition, we regard the 
safety valve, water glass and steam gage 
as “safety necessities ;” low-water alarms, 
automatic-feed regulators, etc., as “safety 
devices,” and believe that under ordinary 


use safety watet 


conditions, these mechanical safety de- 
vices supplement the watchfulness and 
activity of the attendant. The danger 


is that the attendant may get to relying 
upon them too implicitly, and shirk his 
responsibility if they fail. The safe op- 
eration of a boiler depends most of all, 
upon the personal moral responsibility of 
the attendant. 





Warning! 


A person representing himself as a 
subscription representative of Power has 
recently been at work in the vicinity of 
Baltimore, Md., and is probably working 
South. He signs receipts in the name of 
Helltmill or Kenneth. He is an impostor 
and the publishers of Power will be glad 
to reward anyone who can give informa- 
tion leading to his capture. All our regu- 
lar representatives carry a card of au- 
thority, which they will gladly show upon 
application. 
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ower Plant Machinery and Appliances 


Original 


Descriptions 
~- No Manufacturers’ 


Power Devices 


Write-ups Used 





MUST BE NEW OR INTERESTING 


The Reagan Stoking Grate 


A stoker, according to the Century dic- 
tionary, is “one who attends to and main- 
tains suitable combustion in a furnace,” 
and a mechanical stoker an “automatic 
device for feeding fuel to a furnace and 
for keeping the grate free from ashes 
and clinkers.” 

Since the first definition includes in 
practice the putting on of the fuel as well 
as the burning of it, the term ‘“‘stoker,” 
as usually employed, conveys the idea 
of a device to feed as well as to manipu- 
late the fire. 

In applying the term to his new grate, 
however, James Reagan, of 209 North 
Front street, Philadelphia, Penn., uses it 
only in the sense of “working” the fire, 
breaking it up, lifting the clinker from 
the grate, doing in fact, what the human 
stoker does with his fire tools. The 
erate surface is made up of the three 
elements shown in Fig. t which are as- 
sembled as in Fig. 2. The long stationary 
member C, Fig. 1, is made in the form of 
a hollow truss of inverted U-shaped sec- 
tion, with great depth for its length, a 
favorable disposition of the metal to dis- 
sipate heat and sustain stresses, with 
ample air passages and with no sharp 
points or edges in the fire. Between these 
stationary bars are placed upon square 
rocking bars the short and heavy rock- 
ing bars B such as have long been used 
in the Reagan chopping grate. The es- 
sential feature of this grate, however, is 
the lifting bar A which does precisely 

















slice bar, with soft-coal fires, lifting the 
bed and slicing it without opening 




















= 


fre doors and without torture to the 


firemen. These are placed in rows ex- 


tending the full length of the furnace, as 
shown in Fig. 2, and are operated in- 
dependently of the chopping bars oscillat- 
ing upon spools D, Fig. 1, which are 
strung upon the same square bar which 
carries the chopping grates and which in 
turn pass through the lifting bars at d. 
The bar is tilted to such an angle that 
the lugs upon the end of D will pass 
through the aperture in the circle, but 
never in operation are they tilted to an 
angle which releases them from the lugs 
which thus hold them from sidewise mo- 
tion. The lifting bars are box-like in 
section, having grated surfaces upon the 
side which admit air freely and are suffi- 
ciently subdivided to avoid heating and 
warping, and which’ prevent the fire from 
falling in under the bar when it is lifted, 
which would not allow of its complete 
return to the grate level. 

With the advantage of being able to 
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as well as to clean off the bottom 
of the fire whenever necessary, to keep it 
and free and to do this without 
opening doors and interfering with the 
continuous 


7 
siice 
epen 


process of combustion, Mr. 


Reagan is able to considerably increase 
output of a boiler without 
its efficiency, which is in line with the re- 


reducing 


quirements of the modern central station 
and the efforts of progressive engineers. 





Fulton-Corliss Speed-Limiting 


Device 


In the ordinary Corliss valve gear the 


steam hook, catch whatever 


form of detaching device is used, is caused 


block, or 


to release its hold on the steam valve by 
coming in contact with a knockoff ‘cam, 
the position of which is controlled by the 
governor, lengthening or shortening the 
cutoff according to the load on the engine. 
Further, the movable disk upon which this 
cam is located also carries another, or 
“safety” cam, which is designed to come 
into play undef certain circumstances. 
Should anything happen to the governor 
or the governor belt, the safety cam is im- 
mediately brought into play by the action 
of the governor balls dropping to their 
lowest position, the steam valves refusing 
to pick up, and the engine stops. 

This has become standard practice on 
the that it is 
better to stop the engine, no matter how 


important the load it is carrying, than to 


the strength of argument 


take chances Of its running away. This 
suine shutting-down action occurs if the 
engine is overloaded sufficiently to de- 


crease the revolutions to a certain point 
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practice of permanently blocking up the 
governors of their engines, thus running 
chances of disaster by destroying all safe- 
guards connected with the vaive gear. 
It was to overcome this disadvantage that 
the Fulton Works, St. Mo., 
brought out and patented the speed-limit- 


ing device illustrated heréwith. 


[ron Louis, 


It consists, as shown in Fig. 1, of two 
separate governors, the main governor 4 
being connected by rods with the knock- 
off: levers and cams in the usual manner, 
and taking care of the variations in cut 
off according to the load. The auxiliary 
governor B connects through a_ reach 
rod and bell-crank levers with the safety 
cams on each end of the cylinder. These 


are not attached to the knockoff disk, 


but swing on the valve stem to the same 
radius through slots in the disks, as shown 
at C, Fig. 2. Ordinarily the safety cams 
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FIG, 2. SHOWING SLOT IN DISK 

































































GENERAL ARRANGEMENT OF 


and is one of the annoying features of 
Corliss-engine operation. 
| 


!o avoid this trouble engineers have 
becn known to resort to the questionable 


FULTON-( 
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ORLISS SPEED-LIMITING DEVICE 


that the steam valves 
pick up at each stroke regardless of the 


are held back so 


speed of the engine, allowing the engine 
to hold on to the load as long as there 
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is a pound of steam behind the piston. 
When at or normal the 
auxiliary governor rests on its seat, and 


below speed 


dees not come into action in any way 
until the engine exceeds its speed limit 
due to the derangement of the main gov- 
ernor, when the safety cams are drawn 
around sufficiently to prevent the steam 
valves from picking up, and the auxiliary 
governor takes charge of the engine. 
Either out of 


commission entirely, and so long as the 


governor may be put 
other one is in good order, the engine 
may be operated as usual until such time 
to make repairs, as 
the 


as it is convenient 


each alone is sufficient to prevent 


engine from running away. 

When applied to a compound engine 
the main governor controls the cutoff on 
both the high- and low-pressure cylinders, 
as.in usual practice, the auxiliary gov- 
ernor being the high- 


applied only to 


pressure cylinder. 





Calibrating Apparatus for Hydraulic 
and Other High Pressure 
Gages 


The bursting of machine parts and fit- 
from fluid 
usually accompanied by considerable dan- 


tings EXCESSIVE pressure is 
ger, expense and delays for repairs. This 
is especially true with the extremely high 
under which 
used. It 


working pressures liquids 


and air are often is, therefore, 
quite important to know the pressure con- 
ditions within any apparatus using these 
sources of power, and for this reason the 


gages should be calibrated at regular in- 











WATSON-STILLMAN GAGE-TESTING 
. APPARATUS 


the 
frequently the case that 
will show different 
error at different 


tervals. Under higher hydraulic 
pressures it is 
the 


centages of 


same gage 


per- 
pressure 
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readings, and these can be compensated 
for in ascertaining the true pressure only 
by comparing with a “master” gage of 
known accuracy or by loading with a 
known pressure. 

The outfit illustrated herewith performs 
these two functions of testing by com- 
parison with a master gage and of test- 
ing the accuracy of the master. 

For the first, only the part on top of the 
stand is required. This consists primarily 
of a cross made of hydraulic bronze. The 
gage being tested, which may register any 
pressure up to 16,000 pounds per square 
inch, and the master are attached to the 
front and back ends of the cross, respec- 
tively. At the left is a. crank-operated 
screw displacement piston, by means of 
which the desired pressure may be pro- 
duced within the pressure chamber. A 
suitable stuffing box prevents leakage past 
the piston. To the right end is connected 
a stop valve and filling cylinder. This per- 
mits (1) some of the liquid to be with- 
drawn from the pressure chamber before 
removing the gage being tested and (2) 
filling after a gage is put on. There is 
thus no danger of spilling the oil. 

For testing the master gage, the special 
weight-loaded, hardened and ground steel 
piston and cylinder are attached at the 
right by means of flexible copper tubing, 
as shown. These parts are cut out by a 
stop valve when not testing the master. 
The cylinder is long enough to have the 
center of gravity of the weight below 
the center of support. When the weights 
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FIG. 2. DETAILS OF OIL 


are revolved the friction due to lifting 
the weights is practically eliminated. The 
apparatus is made by the Watson-Still- 
man Company, of New York. 
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Automatic Sight Feed Oil Pump, 
Model “A” 





The illustration presented herewith, in 
Fig. 1, shows the Model “A” oil pump, 
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steel drill rods, working in hard-babbitt 
cones which can easily be tightened to 
compensate for any wear taking place. A 
sectional view of the pump is shown in 
Fig. 2. 


Oil supplying the pump may be ob- 

















FIG. f. 


which is built with from two to thirty 
feeds in multiples of two, and designed 
to pump oil to bearings on engines and 
other steam machinery where forced 
lubrication is necessary. 

It is of compact design as shown, being 
but 9 inches long, 5'% inches high and 734 
inches wide. It is suitable for air com- 

vertical gas-engine work 


pressors, or 
where a number of feeds are 


large 
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needed, and where a bulky pump would 
be in the way. 

The feed valves are conveniently lo- 
cated; the plungers are made of polished- 


MODEL “A” OIL PUMP 


tained from an oiling system, or over- 
head tank, or a small tank may be lo- 
cated at any convenient part of the en- 
gine or compressor as desired and the 
feed regulated to feed a drop or flood a 
bearing at will. A valve is placed in 
the supply line, which allows all of the 
oil being shut off by closing this one 
valve without disarranging any of the 
feeds. The lever travel aperating the 
pump plunger is positive. 

This pump is manufactured by the Sight 
Feed Oil Pump Company, Milwaukee, 
Wis. 


Ashton Improved Blowoff Valve 








A valve which has been especially de- 
signed for long service and ease of op- 

















IMPROVED BLOWOFF VALVE 


eration, which embodies simplicity of 
construction and effective means of ad- 
justment for taking up the wear of the 
plug, is the improved blowoff valve, 
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manufactured by the Ashton Valve Com- 
pany, 271 Franklin street, Boston, Mass. 

The valve is composed of a composi- 
tion body with a plug inserted in the 
same. The novel and new feature about 
it is the screw adjustment, shown at the 
bottom, whereby:on opening the cock the 
plug is raised slightly from its seat, which 
allows it to turn free in the case. In 
closing, the plug is drawn down to its 
seat, thus avoiding friction and sticking. 

In order to adjust the cock after grind- 
ing, the plug is placed in its closed posi- 
tion, as shown, and the screws turned up 
tight at the bottom, and the outside bot- 
tom cap then screwed on tight to hold the 
screws in position. This valve is made 
of %-, 1%-, 2- and 2™%-inch size. 





Universal Flexible Packing 


This type of packing, manufactured by 
the Universal Flexible Packing Company, 
3109 Penn avenue, Pittsburg, Penn., is 
illustrated and described herewith. 

It is composed of a metallic tube or 
sleeve which encircles the rod within the 
stufing box, and is made in two semi- 
circular sections provided with interlock- 
ing tongues or lugs, as shown in the il- 
lustration. These semicircular sections 
are capable of yielding circumferentially 
to take up wear, contraction and expan- 
sion, by means of play or clearance at 
the tongue extremities, and are also 
capable of preventing possible leakage of 
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sion against the soft packing, which 
forms, it is said, a perfectly steam-, air- 
or water-tight joint, capable of being 
maintained for a long period with little 
or no attention. 

It is said that this packing can be ap- 
plied to any kind of stuffing box with- 
out alterations or inconvenience, and 
without disconnecting any part. Each 
section is provided at the inner extrem- 
ities with a small shoulder or flange which 
engages the fiber packing, thus prevent- 
ing possible displacement by the pressure 
acting edgewise on the metallic section. 
This packing is made of special antifric- 
tion metal, which it is said preserves the 
rod from scoring and reduces the fric- 
tion to a minimum. 





Little Giant Tube Extractor 


As the name implies, this device is for 
the purpose of removing tubes from re- 
turn- and water-tube boilers, without the 
necessity of disturbing any other than 
the defective tube. 

Fig. 1 shows the device, also the start- 
ing tool. When a tube is to be removed, 
the three expanding pieces are placed in 
it, and the screw extension, which has a 
threaded taper at one end, is screwed into 
the tapered, threaded inner surface of the 
three expanding pieces. 

The collar shown on the other end of 
the screw rod fits in the upper opening 
of the extractor, when the expansion 


1021 


out, the tube is drawn from the tube 
sheet. When it has been drawn suffi- 
ciently to admit placing the extractor 
over it, the device first: used is removed, 
and the tube drawn out by tightening on 
Fig. 2 
shows how the jack is adjusted to a 


the four set screws, as shown. 


tube. This device is manufactured by the 
Statenfield-Robertson Company, 621 Park 
building, Pittsburg, Penn. 














FIG. 2. DRAWING A TUBE 
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steam, air or water by interlocking or 
closely engaging laterally. 

These sections are compressed around 
the rod by soft, or fibrous packing, which 
surrounds the same within the stuffing 
box, and is held in contact with the 
rod by the pressure of the gland exten- 


’ 


FIG. I. “LITTLE GIANT’ TUBE EXTRACTOR 


pieces are forced apart by screwing in 
on the threaded rod. This causes the 
outside surface of the expansion piece 
to grip the inside surface of the tube. 
The ratchet device is then brought into 
play, and by turning in the direction nec- 
essary to screw the long thread bushing 


“Gas engines of 5000 horsepower are 
here,” said Edward T. Adams, of the 
Allis-Chalmers Company, speaking re- 
cently of the state of gas-engine develop- 
ment, “and ‘engines of twice 5000 horse 
power are nearer to us than the first 
1000-horsepower is, looking backward.” 
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Firemen’s Licenses in Ohio 


The following letter has been sent by 
W. E. Haswell, chief examiner of steam 
engineers for Ohio, to holders of fire- 
men’s permits or licenses: 

DEAR Sir: 

Upon taking charge of this office 
November 15, 1909, I learned that on 
November 4, 1909, an opinion had been 
requested from the Attorney-General 
relative to the legality of issuing sta- 
tionary-firemen’s licenses to persons op- 
erating stationary steam boilers only. 

November 20, 1909, the Attorney-Gen- 
eral rendered an opinion that such licenses 
have heretofore been issued under a mis- 
construction of the law regulating the 
licensing of engineers, and that this de- 
partment has no authority to issue any 
other than an engineers license to operate 
Stationary steam engines and boilers. 

Therefore, it becomes necessary to at 
once discontinue the issuance of such fire- 
men’s licenses either by examination or 


-by renewals, and it is necessary for all 


persons holding such firemen’s licenses to 
secure engineers’ licenses before they may 
lawfully operate stationary steam boilers 
of more than thirty horsepower in the 
State of Ohio. 

I desire to state that it is the inten- 
tion of this department to request the 
general assembly at the coming session 
to pass some sort of remedial legislation 
permitting the licensing of persons to 
have charge of boilers only. 

I have instructed the district examin- 
ers to notify all persons now holding fire- 
men’s licenses to report for examina- 
tion for engineers’ licenses at a date 
which will be fixed by the district ex- 
aminers. It is impossible to examine at 
once all persons holding firemen’s licenses, 
as it will be necessary to make certain 
arrangements in the way of preparing 
lists, arranging time, and the numerous 
other details that will be involved in 
examining such a large number of per- 
sons. Therefore, this department, on ac- 
count of the above delay, will be very 
reluctant, as far as is consistent with the 
law and the general welfare of all per- 
sons affected by this ruling, to prosecute 
firemen for violation of the engineers’- 
license law until after the date fixed by 
the district examiners for such examina- 
tions. 

Yours very truly, 
W. E. HAsweELL, 
Chief Examiner. 

The opinion referred to is as follows: 
Hon. Wo. E. KENNEDY, 

Chief Examiner of Steam Engineers, 
Columbus, Ohio, 
DEAR Sir: 

[ am in receipt of your letter of Novem- 
ber 4, in which you submit the follow- 
ing for my opinion thereon: 

The department of stationary steam 
engineers issues two classes of licenses, 
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one called firemen’s license, and the other 
called engineers’ license. To be eligible 
for examination, applicants for either of 
the licenses are required to file the same 
application. The examination, however, 
is different. The engineer’s examination 
is more difficult than the fireman’s and 
a different list of questions is presented 
to each class. The engineers are ex- 
amined upon the following subjects: Con- 
struction and operation of steam boilers, 
steam engines and steam pumps, and also 
hydraulics, while the firemen are not ex- 
amined upon the construction and op- 
eration of steam engines, but are ex- 
amined upon the other subjects. The 
engineers’ license permits the holder to 
have charge of and operate any stationary 
steam boiler or engine in the State. The 
firemen’s license permits the holder only 
to operate stationary steam boilers not 
connected with an engine. 

You desire to know, first, if your de- 
partment has authority to grant the class 
ef licenses described as firemen’s license, 
and, second, what is the status of one 
who has been granted such license? 

I desire, first, to call your attention to 
an act relating to the licensing and ex- 
amination of steam engineers, 95 O. L. 
48, as amended in 97 O. L. 28. Section 1 
of said act is as follows: 

“That it shall be mnlawful for any per- 
son to operate a stationary steam-engine 
boiler or engine in the State of Ohio, of 
more than thirty (30) horsepower, ex- 
cept boilers and engines under the 
jurisdiction of the United States, and 
locomotive boilers and engines, without 
having been duly licensed so to do as 
herein provided. And it shall be unlaw- 
ful for any owner or user of any steam 
boiler or engine, other than those ex- 
cepted, to operate or cause to be op- 
erated such steam boiler or engine with- 
out a duly licensed engineer in charge.” 

You will note the above section makes 
it unlawful for any person to either op- 
erate a steam boiler or engine of certain 
horsepower without first being a duly 
licensed engineer within the meaning of 
this act. 

At this point I desire particularly to 
call your attention to the fact that the act 
under consideration nowhere makes any 
distinction between persons who desire 
to operate a steam boiler and persons who 
desire to operate a steam engine of a 
horsepower mentioned in the act. To op- 
erate either, one must be a licensed en- 
gineer, and if one may operate a steam 
boiler he may operate a steam engine, 
therefore, their qualifications must be the 
same. It is necessary to look to sec- 
tion 6 of the act, which is the only sec- 
tion which provides the method of ob- 
taining an engineers’ license. Section 6 
is in part as follows: 

“Any person who desires to act as a 
steam engineer shall make application to 
the district examiner of steam engineers 
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for a license so to act, upon a blank 
furnished by the examiner, and shall suc- 
cessfully pass an examination upon the 
following subjects; the construction and 
operation of steam boilers, steam engines 
and steam pumps, and also hydraulics, 
under such rules and regulations as ma; 
be adopted by the chief examiner, whic! 
rules and regulations and standard of 
examination shall be uniform throughout 
the State. If, upon such examination. 
the applicant is found proficient in said 
subjects a license shall be granted him to 
have charge of and = operate stationan 
steam boilers and engines of the horse- 
power named in this act.” 

You will note this section requires that 
all applicants for steam-engineers’ license 
shall pass an examination in certain 
enumerated subjects under such rules and 
regulations as may be adopted by the 
chief examiner, but in all cases the stand- 
ard of examination shall be uniform 
throughout the State, and then if such 
applicant is found proficient he shall be 
granted a license “to have charge of and 
operate stationary steam boilers and en- 
gines of the horsepower named in this 
act.” The above provisions are man- 
datory, and condensing the same we have: 

1. An examination in certain enumer- 
ated subjects. 

2. Uniform standard of examination. 

3. If found proficient in the above twe 
provisions to be given a license to have 
charge of and operate stationary steam 
boilers and engines. 

Answering your first question, I beg 
to advise that I am of the opinion that 
your department is without authority te 
grant the class of license known as 
“Firemen’s License” for the following 
reasons: 

First, you are without authority te 
grant any license except to have charge 
cf and operate steam boilers and engines, 
and you cannot limit such license to only 
steam boilers. Any person entitled to a 
license is entitled to a license to have 
charge and operate both steam boilers and 
engines. 

Second, the examination which you 
have been giving to firemen does not 
cover all of the enumerated subjects men- 
tioned in section 6, to-wit, firemen are 
not examined in the construction and op- 
eration of steam engines. 

Third, the examinations which have been 
given by your department are not of 
uniform standard as required within the 
meaning of this act. 

Answering your second question, I am 
of the opinion that a person holding a 
firemen’s license is without authority to 
operate a steam boiler as he has not 
passed the examination required in sec- 
tion 6 to obtain an engineers’ license, and 
also that your department was without 
authority to issue a firemen’s license to 
them; and as all the authority which 
your department has is given to it by 
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statute, and such authority has not been 
given to you, the same cannot be ex- 
ercised. 

In conclusion I desire to advise that 
the present stationary-engineers’ law was 
held to be constitutional by the Circuit 
Court in the cases of E. R. Theobald vs. 
State, W. S. Judd vs. State and Frank 
Stupens vs. State, reported in 10 Ohio 
Circuit Court (n. s.), page 536, and af- 
firmed by the Supreme Court without re- 
port. 

Whether it was wise or unwise that this 
law was so drafted as to require the 
above holdings, this office cannot change 
the law as it reads. It is only for us to 
declare the law as we find it. 

Yours very truly, 
(Signed) U. G. DENMAN. 
Attorney-General. 





Chicago Meeting of the National 
Gas and Gasolene Engine 


Trade Association 





The first annual meeting of this organ- 
ization was held November 30 and De- 
cember I and 2 at the La Salle hotel, 
Chicago. The object of the association 
is to promote, further and advance the 
interests of the trade, and to hold a na- 
tional convention once a year for the 
purpose of promoting education and 
sociability among the members. That the 
objects above outlined were abundantly 
realized at this meeting was evidenced 
from the large attendance and great 
amount of interest taken at the various 
sessions. Numbers of outsiders, including 
steam engineers and others vitally in- 
terested in gas-engine development, were 
invited and all took advantage of the op- 
portunity to be present and hear at first 
hand what the latest developments in 
this line had been during the past year. 
At the Wednesday evening session the 
Internal Combustion Engineers’ Associa- 
tion of Chicago attended in a body and 
took part freely in the discussion of vari- 
ous practical problems. 

Among the papers presented at the 
meeting were “Associations and Experi- 
ences,” by T. R. Fleming; “The Time 
Length of Contact with a Special Refer- 
ence to Marine Engines,” by E. E. Hud- 
son; “Springs for Gas Engines,” by F. E. 
Whittlesey ; “Advertising of Gasolene En- 
gines and Accessories from an Adver- 
tiser’s Standpoint,” by M. A. Loeb; 
“Factory Costs,” by O. C. Parker; “The 
Approach of Theory and Practice in 
Modern Gas Engines,” by A. J. Frith; 
“Some Features of the Mechanics of a 
Gas Engine,” by A. W. Moseley; “Gas 
Producers.” by F. P. Peterson; “The Gas 
Engine Business from the Dealer’s Stand- 
point,” by J. W. Moss; “Storage Bat- 
teries,” by Martin Geiszler, Jr.; “Gas 
Engines,” by Harry T. Wilson. One of 
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the unique features of the meeting was 
the series of ten-minute talks by men 
well qualified in their particular lines to 
give practical information on their chosen 
subjects. 

The sessions ended with a banquet at 


the La Salle hotel with James W. 
Gardner presiding as toastmaster. Fun 
Night was the title of this last event 


on the program, and proved to be a 
suitable windup for the instructive 
ings that had gone before. 
Officers for the ensuing year 
chosen as follows: M. A. Loeb, Cin- 
cinnati, O., president; C. O. Hamilton, 
Elyria, O., vice-president ; Otto M. Knob- 
lock, South Bend, Ind., treasurer; Albert 
Stritmatter, 224 East Seventh street, Cin- 
cinnati, O., secretary. Cincinnati was 
chosen as the place of next meeting. 


meet- 


were 





Society Notes 


At a meeting held November 23, 1909, 
Brooklyn Association No. 8, N. A. S. E., 


passed - appropriate resolutions on the 
death of William A. Powers. 

Internal Combustion Engineers’  As- 
sociation meets second Friday, 8° p.m., 


each month at Fraternity hall, 70 Adams 
street, Chicago, I1l—Charles Kratsoh, 
secretary, 416 West Indiana street. 

Newark No. 3, N. A. S. E., of New 
Jersey, will celebrate their silver anni- 
versary by an entertainment and reception 
en Friday evening, February 4, I9I0, at 
the new Auditorium, 81 Orange 
Newark, N. J. 

Local No. 56 of the International Union 
cf Steam Engineers, of Brooklyn, held 
its masque and civic ball on Saturday 
evening, December 4, at the Brooklyn 
Labor Lyceum. Prizes were offered for 
the best costume at the ball. The at- 
tendance large that there was 
scarcely standing room, and from all re- 
ports those attending spent a 
joyable evening. 


street, 


was so 


very en- 
The next convention of the Wisconsin 
Electrical Association will be held at the 
Pfister hotel in Milwaukee, January 19 
and 20, 1910. This association was or- 
ganized during the past summer, and is 
an amalgamation of the old Northwestern 
Electrical Association, and the Wisconsin 
Electric and Interurban Railway Associa- 
tion. <A_ strong being ar- 
ranged and indications are that the con- 
vention will be unusually successful. 


Fully two thousand members, guests 
and friends gathered at the New Amster- 
dam opera house on Saturday evening, 
December 4, to celebrate the twenty- 
second annual entertainment and ball of 
the Eccentric Association of Engineers, 
No. 1, of New York City. The proceeds 
of this yearly event is placed in the bank 
to the credit of the widows’ and orphans’ 
fund. This occasion always attracts a 
representative body of ‘engineers and 


program is 


Engineers 


. 


business men, and each year there has 
been a large increase in the attendance. 
The hall was neatly decorated. An ex- 
cellent vaudeville entertainment was fol- 
lowed by dancing, and a most enjoyable 
night was spent. The committee in charge 
of the arrangements included 
Smith, chairman; Charles  F. 
secretary, and Emil Sonnenberg, 
urer. The officers of the organization 
are: William Keogh, president; Richard 
Butler, vice-president; Thomas Mulvey, 
financial secretary; James C. Craig, re- 
cording secretary; Henry Bott, treasurer ; 
Thomas Tobin, conductor; Patrick 
Quinn, warden. 


James 
Drum, 
treas- 


The first concert entertainment, supper 
and ball of the combined associations of 
the National Association of Stationary 
of Philadelphia, Penn., was 
held at Lulu Temple on Friday evening, 
December 3. By eight o’clock nearly 
every seat in the large hall was occupied. 
An organ recital by Mr. Ross, the well 
known organist, 6f Philadelphia, was first 
on the and following a most 
enjoyable entertainment was given by the 
New York “Bunch.” At the conclusion 
of the entertainment the assemblage was 
invited to the dining hall, and in a few 
moments upward of one thousand ladies 
and gentlemen were seated at the tables 
to partake of the appetizing dinner. A 
dancing program of sixteen numbers fol- 
lowed. Everybody voted the occasion a 
grand success. There were in attendance 
many prominent personages in engineer- 
ing circles, and delegations from nearby 
cities, among them being National Presi- 
dent William J. Reynolds and Past Na- 
tional Presidents Lynch, Stone and Car- 
ney. The combination includes the fol- 
lowing associations: Quaker City No. 1, 
Tacony No. 9, Merrick No. 12 and North- 
east No. 20. The arrangement committee 
comprised Lewis H. Covington, chair- 
man; James Hobson, Frank Mellor, No. 
1; E. Caldwell, secretary; L. G. Smith, 


program, 





Albert Schleher, No. 12; Enoch Carless, 

treasurer; Harry’ Blessing, Edward 

3urke, No. 9; G. F. Duemler, corres- 

ponding secretary; Richard E. Calvert, 
William Schofield, No. 20. 
Personal 

Charles Robbins, who has for many 


years been connected with the Westing- 
house Electric and Manufacturing Com- 
pany in the industrial and power sales de- 
partment in with the sale of 
industrial motors, has recently been ap- 
pointed manager of this department. Mr. 
Robbins has been with the company since 
1899, in which time he has been in the 
manufacturing department, the New York 
district office sales department and for the 


connection 


past three years in the industrial and 
power sales department at East Pitts- 
burg. His headquarters will continue to 


be at East Pittsburg. 
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Boiler Explosion at Shelton, Conn. 


On December 1 a boiler explosion oc- 
curred in the plant of the Radcliffe 
3rothers’ woolen mills, Shelton, Conn., 
resulting in the death of one fireman and 
a property loss to stock and building esti- 
mated at $200,000. According to early 
reports the building was badly damaged 
and a brick chimney standing next to 
the boiler room was toppled over. De- 
tails as to the cause of the explosion are 
not available, but an expert observer is 
on the ground for Power, and his re- 
port will be published at an early date. 





Business Items 





E. A. Wilcox Manufacturing Company, of 
Chicago, reported an exceptionally good busi- 
ness in the sale of their Wilcox gasket, and 
have added to their line a new valve-stem 
packing to be known as the Target brand. 


The Albers Brothers *Milling Company, 
Portland, Ore., has placed an order with the 
Minneapolis Steel and Machinery Company 
for a 14 and 28x36-inch heavy-duty, cross- 
compound Twin City Corliss engine which will 
be used for driving its mill. 


The Foos Gas Engine Company, Springfield, 
Ohio, recently received an order for six 
150-hdérsepower three-cylinder vertical gas en- 
gines, from the Hazel-Atlas Glass Company, 
of Wheeling, W. Va. This order is for ad- 
ditional equipment and is placed after the 
use of eight or ten Foos engines during a 
period of eight years. The Foos Company is 
working two shifts of men to the full extent 
of the factory equipment, byt is still unable 
to keep up with orders. A large addition to 
the plant is considered. 


The Lukens Iron and Steel Company, 
Coatesville, TPenn., will install a complete 
plant consisting of a 750-kilowatt, 250-volt, 
direct-current, Rateau- Smoot low-pressure 
turbo-generator set, including a Rateau regen- 
erator, condenser, ete. The Ball & Wood 
Company will furnish the Rateau-Smoot tur- 
bine and the Smoot generator. The Rateau 
Steam Regenerator Company are the generai 
contractors for the plant. The Ball & Wood 
Company has also recently closed a contract 
with the Maryland Steel Company, Sparrows 
Point, Md., for two 750-kilowatt, 250-volt, 
direct-current Smoot generators, to be directly 
connected to Rateau-Smoot low-pressure tur- 
bines. In each of the above cases the units 
are to operate on exhaust steam. The 
Lukens installation at 16 pounds absolute 
and the Maryland steel installation at 10 
pounds absolute. 

The Dodge Manufacturing Company, power 
transmission engineers and manufacturers of 
Mishawaka, Ind., maintain stores and ware- 
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houses in many of the principal cities in the 
country, in connection with expert engineer- 
ing departments. It has been the policy of 
the Dodge people to extend this service from 
time to time until it now takes in nine 
points. Announcement has just been made of 
the addition of Minneapolis, Minn., and At- 
lanta, Ga., to the list. The Minneapolis store 
is located at 202-204 Third street, South. 
and the warehouse at 312 to 320 First 
street, North, and Burke Richards, former 
resident salesman at Cleveland, O., has been 
promoted to the position of manager. The 
Atlanta branch and warehouse is located at 
54 Marietta street, and S. L. Dickey, resident 
salesman at that place has been appointed 
manager. No change has been made with any 
of the agency connections in the south. 





New Equipment 


The council at Aurora, Minn., has voted to 
purchase a new boiler for waterworks. 

The Fergus Packing Company, Fergus Falls, 
Minn., will install a refrigerating plant. 

Cc. A. Meyer, of Clarkfield, Minn., will in- 
stall an electric-light plant at Hettinger, N. D. 

Mr. Farrar, of Columbia Falls, Mont., -has 
applied for a franchise for an electric-light 
plant. 

Chas. Bond, Des Moines, Iowa, will erect 
a laundry building at Sixth and Chestnut 
streets. 


The Consumers Ice Company, Sioux City, 
Iowa, will erect a plant of about 150 tons 
daily capacity. 

The Upham Manufacturing Company, Neills- 
ville, Wis., will install a 400-horsepower elec- 
tric power plant. 

Gehrlic & Shumiata Tile Comapny, Wapak- 
oneta, Ohio, is contemplating the installation 
of a new 100-horsepower boiler and 50- or 
60-horsepower engine. 

Chas. Prochnow, chief engineer, P. O. Box 
276, Flagstaff, Ariz., would like catalogs of 
power equipment for a sawmill of 100,000 
feet daily capacity to be built next spring; 
also catalogs of machine shop equipment and 
iron roof construction for power houses. 





Help Wanted 


Advertisements under this head are in 
serted for 25 cents per line. About six words 
make a line. 

WANTED—Thoroughly competent steam 
specialty salesman: one that can sell high- 
grade goods. Address “M. M. Co.,” Powrr. 

AN ENGINEER in each town to sell the 
best rocking grate for steam boilers. Write 
Martin Grate Co., 281 Dearborn St., Chicago. 

WANTED—FErecting men to erect and start 
high-grade automatic engines; furnish refer- 
ences and state ability, ete. Address Erie City 
Iron Works, Erie, Penn. 

WANTED—In New Jersey, a mechanical 
draftsman, familiar with general construc- 
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tion work, who has had some experience in 
yhotography; state experience and _ salary. 
30x 78, POWER. 

SALESMAN WANTED for New England 
and Middle States, by a well known and old 
established grate bar concern; must be ex- 
perienced and have good references. Address 
Box 90, POWER. 


Situations Wanted 


Advertisements under this head are in- 
serted for 25 cents per line. About six words 
make a line. 

MILLWRIGHT—-Permanent position wanted 
as head millwright with construction com 
pany; nine years’ experience erecting sugar 
plants and steel mills; 28 years’ old; mar- 
ried. Box 89, Power. 

WANTED—Position by mechanical engi- 
neer; technical graduate; large experience in 
designing, erecting and operating power plants 
and mills; as assistant or designing engineer, 
or chief draftsman; highest references. Box 
85, POWER. 

MARINE ENGINEER, 13 years license, 
wants position as assistant in ice plant, or 
with erecting gang erecting same plants; can 
do machine, blacksmith or steam fitting; age 
35 years; single; sober; go anywhere where 
there is chance f& advance. “B. M.,” Box 91, 
POWER. 

ENGINEER wishing to make a change any 
time after this year in January, 1910; handy 
with tools; can handle engines, pumps, :boil- 
ers; will start doing anything until a place 
is open; married; age 35: sober and honest 
working man; country preferred, but will go 
any place. Box 87, Power. 

WANTED—Position in electric light or 
water works by college graduate in engineer- 
irg; unlimited license; ten years handling 
alternating- and direct-current machines, con- 
densing and noncondensing engines, pumps, 
filter plants, wiring and pipe work; best of 
references. “Engineer,” Box 88, PowrEr. 


Miscellaneous 


Advertisements under this head are in- 
serted for 25 cents per line. About six words 
make a line. 

PATENTS secured. C. L. Parker, Solicitor 
of Patents, 4 McGill Bldg., Washington, D. C. 

ANY FIRM or engineer in charge of a 
steam plant that is troubled with scale in the 
boilers can get absolutely free, the best indi- 
eator and reducing wheel made, with velvet- 
lined mahogany case. For particulars, ad- 
dress Great Lakes Chemical Works, Manito- 
woe, Wis. 

JOBBING MACHINERY Supply Company 
in Middle West, operating large and _ well- 
equipped machine shop, desires to manufac- 
ture some article of merit in the line of ma- 
chinery or mill supplies: have excellent fa- 
cilities for pushing sales. Anyone with a 
good article but without facilities to manu- 
facture, write to Box 82, Power. 


For Sale 


Advertisements under this head are in- 
serte? for 25 cents per line. About six words 
make a line. 

FOR SAL!—20x48 Wheelock engine and 
two 72”x18’ high pressure tubular boilers in 
good condition cheap. Address “Engineer,” 
Box 2, Station A, Cincinnati, Ohio. 

I AM GIVING AWAY building sites for 
manufacturing plants, in the “cheap power 
city” of Sioux Falls, S. D. For further in- 
formation write, W. R. Green, Sioux Falls, S. D. 

FOR SALE—Cheap six 66”x18’ 0” second- 
hand tubular boiler shells with sixty-six 4” 
tubes, good for 125 pounds steam pressure: 
also four 42” steel stacks 90’ 0” long and 
one 72” stack 90’ 0” long heavy plate. Ad- 
dress Box 76, POWER. 
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Simple Types of Small Hoisting Engines 


Interesting Descriptions of the Various Forms of Machine, Showing 
Different Combinations of Engine and Boiler and Methods of Driving 





: BY 


It was but a few years ago when the 
most common type of hoisting device was 
a man with an old clay pipe in his mouth 
and a hod on his shoulder, slowly toiling 
up a ladder, rung by rung, Fig. 1. Today 
many times the same load is carried up, 
story after story, and delivered at the top 
of the highest building while the obsolete 
hod carrier would be thinking of packing 
his hod. 
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FIG. I. AN OLD-TIME HOIST 
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FIG. 3. WINDLASS HOIST 


In the mines, the products were, and 
are in some parts of the world, conveyed 
to the surface of the earth on the backs 
of natives, Fig. 2, who climb an impro- 
vised ladder. A step in advance in hoist- 
ing was the windlass, the crank being op- 
erated by man power, Fig. 3, and then 
came a new development in power hoisting 
in the form of a horse attached to a rope 


WARREN 


O. 


which ran over a pulley, the end being at- 
tached to the object to be hoisted, Fig. 4. 
Following the horse came the power-hoist- 
ing engine, which has played a most im- 
portant part in the commerce and de- 
velopment of the country. 


A simple form of mechanical-power 


hoitsing machine is shown in Fig. 5. It’ 


consists of a winding drum fitted in suit- 
able bearings. On one end are attached 

















—_ FIG, 4. 


HOISTING BY 


ROGERS 


a friction and friction gear which meshes 
with a gear on the driven shaft, as shown, 
one end of which supports a driven pul- 
ley. The power for operation is obtained 
by means of a belt from any available 
source. 

An improved type of hoisting machine 
is shown in Fig. 6 in which the winding 
drum is operated by means of a single- 
cylinder engine, the crank shaft of which 
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FIG. 5. SIMPLE FORM OF MECHANICAL-POWER HOIST FIG. 6. SINGLE-CYLINDER ENGINE-DRIVEN HOIST 





























FIG. 7. HOIST DRIVEN BY VERTICAL SINGLE-CYLINDER ENGINE FIG. 8. HOIST OPERATED BY DOUBLE-CYLINDER ENGINE 






































FIG. 9. COMBINATION BOILER, SINGLE-CYL- FIG. I0. DOUBLE-CYLINDER DRUM ENGINE FIG. II. BOILER WITH ENGINE DRIVING A 
INDER ENGINE AND WINDING DRUM AND BOILER DOUBLE-DRUM HOIST 











December 21, 1909. 


supports a gear wheel, the drum shaft 
being fitted with a large gear wheel. The 
drum, being free to revolve on the drum 
shaft, is rotated by means of a friction 
clutch, shown between the drum flange 
and gear wheel, the friction being thrown 
in and out by means of a hand lever. 
Fig. 7 shows another design of single- 
cylinder hoisting engine which is of the 
vertical type. The eccentric is screwed 
solidly to the shaft, so that the engine 
runs in but one direction, as in the case 
of the type shown in Fig. 6. The opera- 
tion of the winding drum is also prac- 
tically the same. This type of hoisting 


drum is also arranged to operate with a 
double-cylinder engine fitted with a fixed 
eccentric, Fig. 8, and also a link gear 
when using the reverse motion. 

The hoisting machine is also arranged 
with a horizontal double engine, 


fitted 
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is shown in Fig. 9. The size of the boil- 
er generally differs, according to the ser- 
vice to which the engine is to be put. 
Usually the boiler is smaller in compari- 
son with the engine than found in power- 
plant practice. This is because the demand 
for steam is for short periods and after 
each drain of steam from the boiler it 
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eter have double-riveted- longitudinal 
seams and up to 8% feet in hight are 
made of one plate. Some builders calk 
the seams inside and outside, the idea of 
calking the inside seam being to prevent 
moisture from getting between the plates 
and causing corrosion. 


boiler 


The engine and 


are mounted ,on the same _ bed- 

















FIG. 12. HORIZONTAI. DOUBLE ENGINE-DRIVEN 


DRUM 





ENGINE, DOUBLE-DRUM 

















FIG. 


with both a fixed eccentric and link mo- 
tion, as shown in Fig. 12. These engines 
are designed to operate with steam gen- 
erated from separate sources. With the 
reversible-link motion the drum and gear 
are keyed to the shaft, and the load held 
in any position by a suitable band 
brake. 

A combination boiler and engine outfit 


I4. GAS: ENGINE-DRIVEN HOIST 


has a chance to regain what has been 
used, so that the steam pressure remains 
practically constant. 

If the engine were operated for long 
intervals with a load, the size of boiler 
usually supplied with such equipment 
would be found altogether too small; the 
boiler is of the ordinary upright type. 
Generally, boilers of about 32-inch diam- 


HOIST AND DERRICK-SWINGING GEAR 


plate and a pressure of 100 pounds per 
square inch is generally carried. 

The outfit is termed a portable hoisting 
engine and is suitable for all general hoist- 
ing purposes. The disadvantage of a 
single-cylinder hoisting engine is that it 
will occasionally get caught on the centers. 
In the type shown in Fig. 9 the cylinder 
is fitted with cylinder cocks arranged to 
open simultaneously by a movement of a 
lever, as shown, which to a certain ex- 
tent enables the operator to get the en- 
gine over the center by releasing the steam 
in the cylinder. 

A durable cylinder friction-drum engine 
The en- 
gine has fixed eccentrics and runs in but 


and boiler are shown in Fig. Io. 


one direction. As there are two engines 
with the the 
crank shaft and’ set at an angle of 90 de- 
grees, there is dead center, 


cranks connected to same 


no one en- 
gine always being in a position to start 
the load. It much 
preferable for general purposes than the 
single-cylinder hoisting engine. 

In the 
but one used. For 


general work a double-drum arrangement, 


is, therefore, more 


illustration so far shown 


drum has_ been 


such as is shown in 


13, has its advantages. 


Figs. 11 and 
The latter also 
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has a swinging gear for swinging derrick 
booms. 

Hoisting machines are not confined to 
the types illustrated herewith, but are 
built in very powerful design and are, in 
some instances, rather complicated ma- 
chines, especially when equipped with 
steam auxiliaries for operating the brake, 
reversing gear; etc. They are not con- 
fined to steam power, either, for of late 
years the electric motor has taken the 
place of the steam engine in some in- 
stances, making a very compact machine. 
Fig. 15 illustrates a double-drum electric 
derrick hoist, with swinging gear attached. 
The two front swinging drums are fric- 
tion driven and reyersible. It will be 
noted that the operating levers are placed 
in a convenient manner for the operator. 

The motors are generally of the series- 
wound type and are made to operate on 
either alternating or direct current. A com- 
parison of the machine shown in Fig. 15 
with that shown in Fig. 13 shows the 


POWER AND THE ENGINEER. 
Energy in a Steam Boiler 


The explosion of a boiler is not an in- 
siantaneous action, but a series of well 
defined but rapidly succeeding operations. 
If the break occurs below the water line, 
it is possible that no explosion will en- 
sue, as the situation of the break is not 
favorable for the production of water 
hammer, and the boiler will relieve itself 
of its pressure by the water issuing out 
first. But if the break be above or near 
the water line, the circumstances are 
favorable to the production of water ham- 
mer, and a violent explosion may occur. 
The method of explosion in most in- 
stances seems to be the opening of a 
small orifice at a point where the resist- 
ance offered by the material is less than 
the stress to which it is subjected, fol- 
lowed by an outrush of steam or water, 
cr both; the extension of the rupture to 
the adjoining parts when these parts be- 

















FIG. 15. MOTOR-DRIVEN DOUBLE-DRUM HOIST AND SWINGING GEAR 


relative difference between the steam- and 
motor-driven machines. 

Another method ot driving the hoisting 
engine is shown in Fig. 14. The motive 
power is a gas engine, a gear on the crank 
shaft meshing with a’ larger gear on the 
drum shaft. The hand levers are so lo- 
cated that the operator can keep the en- 
gine drum and rope under observation at 
all times. The drum is loose on the 
shaft, and is operated by a friction clutch, 

One feature of interest in this type of 
engine is that when running idle the gov- 
ernor weight is automatically lifted off 
the governor by a spring, thus reducing 
the speed and fuel consumption. When the 
operator moves the hand lever to start the 
engine the governor weight drops and 
the engine is brought up to normal speed 
before the friction brake takes hold of 
the drum. 





It is always safer to have twc fede- 
pendent means of. feeding a boiler. Then 
if one means fails, the other is availaBle 


and may thus prevent disaster. 


come too weak to sustain the increased 
stress which the break already made puts 
upon them, this operation being so sud- 
den that sufficient time is not allowed for 
the gradual escape of the inclosed fluids; 
end the boiler is torn violently into 
fragments and distributed far and wide 
by the steam generated from the liberated 
water. An explosion does not ensue if 
the parts adjacent to the initial rupture 
possess sufficient strength, and it is prob- 
able that explosions do not occur unless 
the strength of the boiler is quite uni- 
form, but less than that required to sus- 
tain the pressure. Local weakness is a 
safety valve that permits a rupture and 
insures against a general disrupture. 
Minor defects surrounded by strong parts 
merely relieve the pressure, but a long 
seam weakened by corrosion or “burning” 
of the lap, a considerable area of plate 
thinned by corrosion or weakened by 
cverheating, or an extended crack, may 
be the occasion of a disastrous explosion. 

The energy in a cubic foot of highly 
heated water is equal to the energy in a 
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pound of gunpowder. Most of the energy 
in a steam boiler under pressure is con- 
tained in the water and only a relatively 
small amount of the energy in the steam. 
Take, for instance, the case of a_hori- 
zontal tubular boiler carrying 150 pounds 
pressure and having 160 cubic feet of 
water space and 80 cubic feet of steam 
space. The water weighs 

160 X 62.4 = 9984 
pounds, and the steam weighs 
30: X 013671 = 2037 
The energy in each pound of 
water at 150 pounds pressure that would 
be liberated by explosion and expansion 
down to 212 degrees Fahrenheit is 11,823.4 
foot-pounds, and the energy in each 


pounds, 


pound of steam at the same pressure is 
134,521.2 foot-pounds. The total energy 
in the water is therefore 

9984 X 11,823 = 118,040,832 
foot-pounds, and the total energy in the 
steam is 

20.37 X 134,521 = 3,950,882 
foot-pounds. The energy in the steam is 
consequently less than 4 per cent of that 
in the water. The water is the more 
dangerous content of the boiler. . The 
total energy in the water and steam is 

118,040,832 -+- 3,950,882 —= 121,991,714 

foot-pounds. If the boiler weighs, say, 
10,000 pounds, and if all of this energy 
were expended in an explosion in pro- 
jecting the boiler vertically, then, neglect- 
ing the friction of the air, the boiler 
would rise to a hight of 12,199 feet, or over 
two miles—The Fidelity and Casualty 
Company, of New York. 





If the commutator of a dynamo or 
motor be made to glaze over, it will 
give much better results and wear less 
rapidly. In electroplating dynamos, it is 
necessary to use copper brushes, and on 
this account it is more difficult to glaze 
the commutator than when carbon brushes 
are employed. According to the Brass 
World, the following composition has 
been found excellent for glazing the com- 
mutators of electroplating dynamos: Dis- 
solve four ounces of caustic potash i 
one pint of water, and then boil and add 
one ounce of flowers of sulphur. Boil 
until the sulphur is wholly or partially 
dissolved, making a yellow-colored solu- 
tion; then add lard oil and boil until a 
soap is made. Cool and add a mixture 
of equal parts of flowers of sulphur and 
graphite—very fine, or that known as 
electrotypers’ graphite—until a thick paste 
is produced. This is applied to the com- 
mutator, but very little is needed to pro- 
duce the desired results. 


n 





A small leak in a boiler may be de- 
tected by a white wedge-shaped mark on 
rivets or plate. In calking, chalk or other- 
wise mark all the leaks first, as the ham- 
mer blows may destroy the faint indi- 
cations due to the leak. 
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Piping Open Feed Water Heaters 


Old and New Methods of Connecting Exhaust Steam Heating Systems 
with Suggestions as to How Unnecessary Piping May Be Eliminated 





that steam-en- 
gine refinement has reached a point where 


Some engineers believe 


further advance is doubtful, other than 
improvement in minor details. Many are 
turning their attention to other sources 
‘acne ay 
i 
\ 
/ 
\ 
\ My 
\ 
i 
Se 
fF 
! ' 
1 I 
1 ' 
1 ' 
: ° 
t=-=-=£4 
====F7" 
d ‘ 


Se 
} 
' 
| 
N 
) 









for improved economy in steam-plant op- 
eration, as the furnace, pipe-line construc- 
tion, 
It is 


feed-water heaters. 
that this 


condensers and 


with feed-water heaters 


article has to do. 
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Installing a feed-water heater is seem 
ingly a simple matter, and yet there are 
which are cither too 
small for the purpose for which they are 
used, 


tions 


thousands in use 
or the design is not what the condi 
call for. Again, the 
wrongly connected, or the heater 
in a faulty in 
boiler. 
A few 
stack 
scribed 


piping is 
is placed 
position relation to the 
months 
and 
and 


simplifies 


ago a Cochrane 
cutoff-valve 
illustrated in Power, 
the matter of 
heater piping and the space necessary for 
it that it would seem that a few 
tions 


steam 


heater was de 
which 


so feed-water 


illustra- 
its installation, with its 
advantages over the old type of Cochrane 


regarding 


heater, would be pertinent at this time. 


In order to obtain satisfactory re- 
sults with the old type of open 
heater, an oil separator large enough 


to treat the whole amount of steam pass- 
ing through it that it 
could be used for various purposes if de- 
sired. 

so that 


was necessary, SO 
The heater also required a bypass, 
it could be out for 
without cutting out the feed-water system. 
With a separate oil separator there would 


cut cleaning 


be required a tee and a valve, a trap and 


a separator, which cost money and take 
up room. The ordinary arrangement of 
these features is shown in Fig. 1, and any 


arrangement that will do away with these 


features certainly has its advantage, but 
would have the disadvantage of requiring 
installed to 
to 
other 


feed , 


a large enough heater to be 
of 


amount 


have a sufficient capacity 
the of 
than that required for heating the 


water. It 


separator 


pass whole steam, 
possible, how- 
of 


would not be 


ever, to cut such a heater out service 
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FIG. 4. ORDINARY ARRANGEMENT OF A FEED-WATER HEATER, RECEIVER, OIL 
SEPARATOR AND FILTER 


for cleaning while using the exhaust- 
steam heating system. 

In Fig. 2 is shown an arrangement by 
which the difficulty of bypassing can be 
overcome. Sketch A shows a common 
method of bypassing an open heater, while 
B shows how all the -above-mentioned 
features are obtained in the new heater 
and in a less expensive manner. Sketch 
C shows how the arrangement of A may 
be simplified and improved by the addi- 
tion of an independent oil separator, to 
prevent oil getting into the heating system. 
This will be an additional expense, how- 
ever, but with a steam-stack and cutout 
heater, shown at D, the expense of in- 
stallation is decreased and a more pre- 
sentable piece of work obtained. It does not 
require much observation to note the re- 
duction of pipes and fittings, as well as 
the increased ease and convenience of op- 
eration. 

Sketch FE, Fig. 3, is an improvement 
over the method employed at C, Fig. 2, 
but a preference tee is required, in order 
that the heater may always receive suffi- 
cient steam to heat the feed water. In such 
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an installation of bypass arrangement with 
a separator, the latter should have a 
capacity sufficient to purify the maximum 
output of steam from the engine, because 
it may be called upon to do so when the 
heater is cut out for cleaning or re- 
pairs, or when the returns from the heat- 
ing system come back so hot that they 
do not condense any of the exhaust steam. 
Diagram F shows how the same result 
can be obtained with the new type of 
heater. 

Taking up the commercial end of using 
exhaust steam in connection with heaters, 
a view of an installation is shown in Fig. 
4 which is an ordinary arrangement 
of closed heater, oil separator, receiver, 
filters and piping, in all taking up con- 
siderable space; in fact, some open-heater 
auxiliaries gccupy about as much space 
as the heater, as shown at G, Fig. 3, in 
which is shown a combination of oil sep- 
arator, muffler, tank and feed-water heater 
as sometimes installed. The piping is an 
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FIG. 6. STEAM-STACK HEATER CONNECTED 
TO A PAUL VACUUM HEATING 
SYSTEM 
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elaborate piece of work, but such an ar- 
rangement does not provide for any sep- 
aration of oil when the muffler tank is 
cut out. The arrangement shown at H 
illustrates saving of space, cost of piping 
and convenience of operation. 

In Fig. 5 is shown a common method 
of connecting an old type of Cochrane 
heater, such as is designed to be used 
with a heating system; the method of 
piping the heating system, which is in 
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system of steam heating, with a Cochrane 
steam-stack and cutoff-valve heater con- 
nected in. This heater performs the func- 
tions of feed-water heater, return tank, 
independent oil separator, trap and raw- 
water regulator. In this system a pump 
or ejector is employed to draw the air 
from the special air valve attached to the 
radiators. If the exhaust steam of the 
engine should at any time be too little 
to maintain all the radiation surface at a 
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FIG. 7. VAN AUKEN SYSTEM OF STEAM HEATING 


this case a_ gravity-return system, is 
also shown. It is evident that the ex- 
haust steam from the engine and boiler- 
feed pump, which exhausts into the en- 
gine’s exhaust pipe, enters the heater in 
such a manner that some of its heat is 
imparted to the incoming cold-water sup- 
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temperature of 212 degrees Fahrenheit, 
the heating system and heater act as a 
vacuum condenser, thus diminishing the 
back pressure on the engine, causing it 
to run under a vacuum down to the 
pressure at which the pressure-reducing 
valve admitting live steam from the boil- 
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Fic. 8. HEATER PIPED TO A, DONNELLY 
POSITIVE DIFFERENTIAL HEATER 
SYSTEM 


ply, and that the feed water is taken from 
the Tower portion of the heater and re- 
ceiver. The returns from the heating 
system also return to the heater at a point 
where it is again reheated by the incom- 
ing exhaust steam, which after doing its 
work in the heater passes up the vertical 
exhaust pipe and part, or all, is diverted 
to the heating system, or allowed to es- 
cape to the atmosphere. . 

In Fig. 6 is illustrated a Paul vacuum 


Power, N.Y. 
FIG. 9. HEATER PIPED TO A SIMONDS 
HEATING SYSTEM 


er comes into action. The water of 
condensation returns by gravity to the 
heater in the ordinary manner, and the 
vacuum pump or exhauster is called upon 
to deal only with such air as may enter 
in the pipe line or radiators. 

In Fig. 7 is illustrated the Van Auken 
system of steam heating, but the func- 
tions of heating the feed water and sepa- 
rating the oil of the trap, return tank, etc., 
are proformed bya single unit—the steam- 
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stack heater. In this case the vacuum 
pump handles both the air and return, and 
in such a system it is usually necessary 
to add cold water to the return in order 
to enable the pump to handle the air. 
Another application of this type of heat- 
er is shown in Fig. 8, which illustrates 
an arrangement of the Donnelly positive 
differential system, a differential control- 
ling valve or pressure-reducing valve be- 
ing placed at A in the suction line of the 
vacuum pump. With this arrangement it 
is possible to use a simple valve op- 
erated by gravity for controlling the over- 
flow of water and air from the radiators. 
Another system, the Simonds, is shown 
in Fig. 9. The peculiarity about this sys- 
tem is that a primary and secondary set 
of radiators are used. The primary radi- 
ators radiate the heat given off by the 
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FIG. 10. APPLICATION OF STEAM-STACK 
HEATER TO A BROMHALL HEATING 
SYSTEM 


then passes through a special controlling 
valve to the secondary radiators, where 
the water is cooled from a steam tempera- 
ture down to some lower temperature at 
which it can be handled by the vacuum 
pump without trouble. This does away 
with the necessity of introducing cold 
water in the vacuum pump. 

The application of the steam-stack heat- 
er to a Bromhall heating system is shown 
in Fig. 10, and illustrates the simplicity 
of piping to a system which is of the 
simple gravity-return type, with a manual- 
ly controlled valve at the inlet of the 
radiators. 

The illustration shown in Fig. 11 is a 
reproduction of a layout of a Webster 
system of heating, as illustrated in a paper 
read before the American Society of Heat- 
ing and Ventilating Engineers. Fig. 12 
shows the same system when a steam- 
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stack heater is used. In comparison with 
other vacuum-heating systems there are 
no speciai features, both air and return 
being handled by the same pump. 

The application of the steam-stack 
jicater to a hot-air-blast heating and 
ventilating outfit is shown in Fig. 13. 
The separator on the heater removes 


the oil from the exhaust steam used in 

the hot-blast coils, and the heater serves 

as a hotwell for the condensed return. 
Much might be said regarding the pip- 


























POWER AND THE ENGINEER. 
Receiver Pressure 
By E. H. Lockwoop 


That theory and practice do not agree 
on the subject of the best receiver pres- 
sure for compound engines is the belief 
of many engineers. It has been noticed 
that a slight variation in the receiver pres- 
sure of compound engines results in 
marked changes in action, and that re- 
ceiver pressure which appears to be the 
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The temperature range in each cylinder 
should be approximately equal in order 
to minimize cylinder condensation. It is 
also desirable to develop equal work in 
each cylinder for mechanical reasons, al- 
though this point is not to be pressed since 
it does not affect the economy of the 
engine as a steam user. Cylinders are 
usually designed so that all of these con- 
Gitions are approximately fulfilled at nor- 
mal load when the receiver pressure is 


properly adjusted. Hence the working 
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FIG. If. ORDINARY ARRANGEMENT OF FIG. 12. 
WEBSTER HEATING SYSTEM 


ing of a feed-water heater and heating 
eystem, but the main thing to bear in 
mind is simplicity of arrangement when 
which also reduces the first 
cost and avoids pockets, so that the air 


possible, 





Warm Air 


most economical in practice may be quite 
different from that which theory requires. 
Practical engineers ask the reason why 
and receive an evasive answer oftener 


than a satisfactory explanation. I propose 
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and water, which are both heavier than 
steam, can run to the bottom of the sys- 
tem or heater by gravity, without inter- 
ruption. 





A horizontaf tubular boiler should 
never be fed at the front and bottom 
under the tubes, as the sediment in the 
feed water will settle on the plates over 
the fire, and burning of the metal may 
result. Moreover, when the boiler is fed 
at the front, the sediment will settle down 
so far from the blowoff pipe that blowing 
off will not remove it. 


to examine the matter carefully to deter- 
mine, if possible, whether theory and prac- 
tice really disagree. Looking at the sub- 
ject first from the theoretical point of 
view, the should be 
just high enough to produce little drop in 
the high-pressure cylinder at the end of 
the stroke, as in this way loss due to un- 
resisted expansion is avoided. In a fric- 
tionless engine the drop should be zero; 
actually there should be some small drop, 
enough to furnish a driving force at the 
end of the stroke equal to the frictional 
resistance of the engine. 


receiver pressure 


SAME SYSTEM WITH A STEAM- 
STACK HEATER 


rule that the: receiver pressure should be 
set to show but little drop, and the only 
guide needed is an indicator diagram 
from the high-pressure cylinder. 

This sounds very well but the practical 
engineer notices something which disturbs 
him. He is operating, let us say, a pump- 
ing engine with a steady load and a fixed 
cutoff in the high-pressure cylinder. He 
discovers that when the receiver pres- 
sure is carried lower than that fixed by 
the theoretical rule the pump increases 
in speed. The gage on the delivery pipe 
shows a greater pressure, hence the pump 
is doing more work in each stroke with- 
out any change in the cutoff. Here ap- 
pears to be an improvement in the econ- 
omy of the engine, brought about by 
violating theoretical rules regarding re- 
ceiver pressure. I will mention one other 
example, that of a cross-compound Corliss 
engine with a flyball governor which con- 
trols the cutoff in the high-pressure cyl- 
inder. The points of release, compres- 
sion and admission are fixed in both cyl- 
inders, while the low-pressure cutoff is 
adjustable by hand, allowing a variation 
in the receiver pressure. The operator 
discovers that when running under a 
steady load with all conditions uniform, 
lowering the receiver pressure below that 
required by theory results in a response 
by the governor with an earlier cutoff. 
The logical conclusion seems to be that 
there is a gain in economy since the same 
power is developed by using an earlier 
cutoff in the high-pressure cylinder. Both 
illustrations point to the same result when 
the receiver pressure is carried lower 
than the theoretical rule, namely, more 


work from a given amount of steam. 
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The steam in the cylinder at cutoff may 
be divided, for purposes of reasoning, into 
three parts: First, that which remained 
in the cylinder when the exhaust valve 
was closed, sometimes called the cushion 
steam. Second, the supply of steam taken 
from the chest, necessary in addition to 
the foregoing to fill the cylinder with dry 
steam. Third, the steam which was con- 
densed at entrance and exists as a film 
of water on the surfaces of the walls and 
ports. Of these three quantities the first 
two may be calculated from the known 
density of dry steam, using pressures and 
volumes scaled from the indicator dia- 
grams. The third cannot be calculated. 
It is only known that considerable of the 
steam used is either condensed on the in- 
terior walls or lost by leakage past the 
valve and piston during the stroke. This 
steam is sometimes called the “missing 
quantity,” as it represents the difference 
between the steam actually used and that 
accounted for by the indicator. The mag- 
nitude of the “missing quantity” is from 
10 to 50 per cent. of all the steam used, 
depending on the speed, ratio of expan- 
sion, size and lagging of the cylinder. 

While definite calculation of the amount 
of condensed steam is not feasible, its 
variation with the receiver pressure may 
be predicted. Lowering the receiver pres- 
sure increases the temperature range in 
the high-pressure cylinder, hence it in- 
creases the initial condensation item. The 
general tendency of lowering the receiver 
pressure is, therefore, to increase the 
steam consumption through the increase 
of cylinder condensation. 
ering the receiver pressure increases the 
steam consumption through its effect on 
the cushion steam, and this item is one 
capable of more exact calculation. 

I will show by an example how the dry 
steam used by a compound engine can be 
calculated, and how its amount is affected 
by change in the receiver pressure: Take 
the following data: 

Diameter of high-pressure cylinder, 12 
inches; stroke of piston, 36 inches; clear- 
ance of high-pressyre cylinder, 5 per cent. ; 
cutoff at one-quarter of stroke; compres- 
sion begins 6 inches before the end of 
stroke; steam pressure, 130 pounds abso- 
lute; receiver pressure, 30 pounds abso- 
lute in the first case; receiver pressure, 18 


Moreover, low- 


pounds absolute in the second case. 
These dimensions relate to a compound 

engine where the valves 

point of compression, 


are set for a 
the cutoff 
valves controlled by the governor in the 
high-pressure cylinder and by hand in the 
low-pressure cylinder. 

For the first 
pressure at 30 pounds 


fixed 


case, with the receiver 
absolute (15 gage 
pressure), the density is found from the 
steam tables to be 0.0735, the volume is 
found to be 0.512 cubic: foot when com- 
pression begins and the product is 0.038 
pound, which is the weight of dry steam 


in the clearance, or the cushion steam. 
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At cutoff the density is 0.290, the volume 
is 0.708 cubic foot, the product is 0.205 
pound, which is the total weight of dry 
steam in the cylinder at this point. Sub- 
tracting, the difference is 0.167 pound, 
which is the weight of dry steam used per 
stroke as calculated. 

For the second case the receiver pres- 
sure is 18 pounds absolute (3 pounds gage 
pressure), for which the density is 0.0455, 
the volume at compression is 0.512 cubic 
foot, as in the first case, and the product 
is 0.023 pound, which is the weight of the 
cushion steam. Subtracting, the differ- 
ence is 0.182 pound, which is the dry 
steam used per stroke with the lower re- 
ceiver pressure. 

A comparison of the two cases on the 
percentage basis shows that the dry steam 
used is 9 per cent. greater when the re- 
ceiver pressure is carried at 3 pounds gage 
pressure than when carried at 15 pounds. 
Of course the increased steam consump- 
tion will result in more work being done, 
as is proved by the indicator diagrams. 
We meet here a fact which is not very 
well known, namely, that the work done 
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by a compound engine of this type de- 
pends on the cutoff in the low-pressure 
cylinder as well as the cutoff in the high- 
pressure cylinder. The statement in text- 
that the 
high-pressure cutoff determines the power 
of the engine while the low-pressure cut- 


books on the steam engine is 


off determines only the proportion of 
work done in each cylinder. This state- 
ment deserves revision in view of the 


fact that the steam consumption may vary 
as much as 10 per cent., solely by change 
in the low-pressure cutoff. 

To exhibit these calculations in another 
form the accompanying diagram has been 
drawn. The purposely 
gerated in order to emphasize the 


figure is exag- 
differ- 
ence in the compression curves. The point 
F represents the steam at cutoff, whose 
weight as dry steam has been previously 
calculated to be 0.205 pound. The point 
A represents the steam at compression 
at 30 
weight 


pounds absolute, amounting in 


This 


admission 


to 0.037 pound. steam is 
the pressure 
when it occupies the volume EC, which 
subtracted from the steam at cutoff leaves 
an amount CF, pound, as 
weight of steam used per stroke. 

The point B represents the steam at the 
lower receiver pressure, 18 pounds abso- 
lute, previcusly 
pound. 


compressed to 


0.1675 the 


found to weigh 0.023 
When this steam is compressed 


to the admission pressure it occupies the 


there is 


.in this theory and practice agree. 
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volume ED, which subtracted from the 
volume at cutoff leaves DF, 0.182 pe *d, 
as the amount of stea 
duced cutoff. 


used under the 1 

The increase in steam con- 
sumption is shown by the distance DC 
and this of th: 


amounts to 9 per cent. 


whole steam used. 
The 


brought 


increased steam consumption is 


about wholly by change in the 
compression curve, not by any change in 
the cutoff. In other words, the steam con- 
sumption is controlled by the receiver 
pressure as well as by the point of cutoff 
in a compound engine of this type. 
Referring to the phenomena which be- 
gan this that 


to theory in 


discussion, I have shown 


nothing contrary 
the 
but making no other change ought to in- 


the work 


them. Lowering receiver pressure 
and 
But 


the real question is, does the increase of 


crease amount of done, 


work compensate for the increase of steam 
used ? 

The practical engineer cannot answer 
this question by any simple observation 
from his engine. He can recognize an in- 
the work through the 
medium of the engine governor, but can- 
not tell whether the increase of 
used is in a greater ratio or not. 


crease in done, 
steam 
Theory 
ws that the gain of work due to lower- 
ing the below a cer- 
tain point is wasteful, for the gain is more 
than offset by increase in the steam con- 
sumption. The final test of the 
however, will be by experiment. 


receiver pressure 


matter, 
Care- 
fully made trials where the steam con- 
sumption is measured, run at various re- 
ceiver pressures with all other conditions 
constant, would furnish data to settle the 
whole matter definitely. Meanwhile it may 
be safely assumed that in a well designed 
engine with a moderate load the receiver 
pressure which gives a small “drop” is the 
most use of steam. Any 
other receiver pressure will give inferior 


economical in 


results, but the difference may be very 
slight. 
One fact, but little known, may be 


stated in conclusion, namely, that lowering 
the receiver pressure in a compound en- 


gine with fixed points of compression, 


will increase the total work done by the 


engine, an increase amounting in some 
cases to as much as to per cent. This 


fact might 


as, for instance, 


find some useful applications. 
in a Corliss engine loaded 
up to the limit of cutoff in the high-pres- 
sure cylinder. In this situation an increase 
of 5 or I0 the 


lowering the receiver 


per cent. in work done, 


brought about by 


pressure, might be most welcome at a 


time when power and not economy is the 
pressing consideration. 





Cold water should never be fed into a 
boiler, as it is injurious to the plates and 
may spring the seams and cause ther: to 
leak. A feed-water heater should 
be used. It will net enly save repairs to 
the boiler but will fuel. 


oO «] 


also save in 
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Cracks in Longitudinal Boiler Seams 


Why Some Seams, Both Lap and Butt, Crack While Others Do Not 


A New Explanation of the Action of Boilers 


under Pressure 





B Y 


It has been open to question, whether 
the method ascribed to the formation of 
cracks along the seams in lap joints is 
correctly understood or not. It is com- 
mon belief that such defects are produced 
on account of the lapping of the plates, 
which causes the tensile strain at right 
angles to the seam to produce a bending 
action in the plate with varying boiler 
pressures which would finally result in 
rupturing the material, the action being 
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FIG, 1 


FIG, 3 
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the lap would be a complete cure for 
this class of defect, and one State has 
passed laws prohibiting the use of lap 
joints for boiler construction except with- 
in certain limits. 

That the mere lapping of the plates is 
not the only factor in producing cracks 
in lap seams, would appear to be amply 
justified by the thousands upon thousands 
of seams of this form which have given 
long years of service without any indi- 
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was described in the November 30 issue. 
It would seem from this record that the 
abolition of the lap seam would not en- 
tirely prevent the further formation of 
such cracks, for it must be remembered 
that these defects generally require ten 
or more years of service to develop, and 
the butt-strapped form of seam has not 
been generally used in boiler construction 
for a sufficient length of time to definitely 
determine if it is to be as readily sub- 
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A SUGGESTED EXPLANATION OF THE FORMATION OF CRACKS IN LONGITUDINAL BOILER JOINTS 


assumed to be the same as is produced 
in a piece of wire or strip of metal which 
may be broken by repeatedly bending it 
back and forth. 

Fig. 1 illustrates the deformation that 
must tend to occur, when a tensile strain 
is applied to a lap joint, but no investiga- 
tion seems to have been made as to the 
extent of the deformation under working 
loads, or to the movement that would be 
caused by the usual variations that might 
be expected in the steam pressure under 
working conditions, It has been con- 
tended by many engineers, that the sub- 
stitution of the butt form of joint for 


cations of defects developing, while if 
the lapping of the plates is the sole cause 
it must have been present in all. An- 
other indication that the mere lapping 
of the plates is not entirely responsible, 
is the fact that butt joints have failed 
in a similar manner. On page 220 of 
the January 26 issue of Power, there is 
a description of the failure of a butt joint 
given by T. T. Parker, chief inspector of 
boilers for the Fidedity and Casualty 
Company, who states that this was the 
third instance of such a failure to his 
knowledge, and since this time a fourth 
has occurred in Torrington, Conn., which 


ject to such defects as the lap form or 
not. 

The writer has given the subject con- 
siderable thought and would like to pro- 
pose a modification of the present theory 
of the formation of these cracks which 
will apply equally as well to the butt 
form of joint as to the lap, and will also 
explain the erratic nature of such fail- 
ures. To illustrate the idea that I am 
endeavoring to explain. I will make use 
of Fig. 2 in which A represents a flat 
spring, fastened rigidly between the 


blocks B which are nailed to C so that 
the spring presses up against D which is 
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also fastened rigidly to, C. The end of 
D is arranged, so that E forms a stop 
to limit the movement of the end of the 
spring downward. If a chain F is at- 
tached to the outer end of A and a weight 
W hung on the chain, it will tend to 
pull the spring downward. It is evident 
that no movement of the spring will occur 
until the weight applied to F exceeds 
the force with which the spring is press- 
ing up against D; also that when the pull 
of W is sufficient to cause the spring to 
come down against the stop E, a further 
increase in the weight on the chain will 
produce no further movement in the 
spring. 

If the spring is assumed to be press- 
ing up against D with a force of 20 
pounds, and a weight of 21 pounds 
brings it down against E, then only 
changes in the weight W between 
20 and 2I pounds can cause a 
movement in the spring A, and varia- 
tions in the weight above or below these 
points would be without effect. The 
writer’s ided is, that practically these 
same conditions exist in boiler joints of 
all kinds which crack or tend to crack, 
in the manner commonly described as lap- 
joint cracks. 

If the ends of the plate are not formed 
to the curve of the shell before bolting 
together, with either form of joint, they 
might be as illustrated to an exaggerated 
scale in Fig. 3, and after riveting to- 
gether, they would assume a form more 
or less like that illustrated in Fig. 4, the 
light lines showing the true cylindrical 
form. Riveting together joints as illus- 
trated in Fig. 3, produces strains in the 
sheets near points A, Fig. 4, correspond- 
ing to the initial strain in the spring A 
in Fig. 2, and it requires a certain ten- 
sile strain on the shell to overcome this 
initial stress in the sheet and produce 
movement tending toward a true cylin- 
drical form After this point is passed 
another one is reached at a higher pres- 
sure where the cylindrical form has been 
practically obtained, and further pressure 
in the shell does not tend to produce a 
change of shape or movement in the 
sheet. In the lap form of seam, the effect 
of the movement is concentrated along 
ihe outer line of rivet heads, on account 
of their being so close together that they 
hold the sheet rigid up to this line, in the 
same manner as the spring A in Fig. 2 
is supported rigidly by the blocks B up to 
the upper edge of these blocks. In the 
butt form of joint, the span of the rivets 
in the outer rows is so long that the 
line of greatest stress may run inside 
the line of the outer edge of the rivet 
heads. 

It is the writer’s opinion that, in every 
joint made up as illustrated in Fig. 3, 
there are two pressures, more or less 
clearly defined, between which movement 
in the sheet will take place, and when 
the working pressure happens to lie with- 
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in this range (and near the lower limit 
if the range should happen to be wide), 
all conditions are ripe for the produc- 
tion of a cracked sheet. 

Of course this is only a theory and re- 
quires practical demonstration, but the 
commonly accepted ideas regarding the 
formation of lap cracks are also merely 
theories, and their truth has not been 
demonstrated practically to the writer’s 
knowledge. The theory here given, as 
previously stated, will account for the 
tickleness apparent in such failures; that 
is, a boiler may be built of several 
courses, each containing material of the 
same quality and all apparently alike as 
regards construction, and one may fail 
while the others show no signs of distress. 

The theory given can account for this 
from the fact that two conditions must be 
fulfilled to produce a crack. 

1. The joint must be out of truth due 
to the method of laying up the seams as 
illustrated in Fig. 3. 

2. The tensile stress produced in the 
sell by the average working steam pres- 
sure, must be sufficient to overcome the 
initial stress at the points A, Fig. 4, tend- 
ing to keep the shell out of round, and 
not enough to keep it a true cylinder, as 
illustrated by the light lines in Fig. 4. 

It has been suggested editorially in 
Power, that the Government make ac- 
curate tests to determine the actual con- 
ditions existing in boiler joints. under 
working conditions. It would seem that 
such tests, properly made, would not only 
throw considerable light on the subject 
but would possibly locate definitely the 
cause of such cracks, so that in the future 
boilers could be designed and built along 
lines that would be known to obviate such 
defects instead of our having to grope in 
the dark as is now the case. 

It would appear to be a measure of 
prudence for the insurance companies, or 
others who are responsible for the safety 
of boilers, to measure the shape of the 
shells at the joints to determine any varia- 
tion from true cylindrical form, and pos- 
sibly to prescribe some limit for such 
variations beyond which boilers would 
not be accepted as fulfilling the require- 
ments of good workmanship. 

The writer does not wish to have what 
he has said construed as advocating or 
defending the lap form of boiler seam, 
but he does believe that some effort 
should be made to definitely locate the 
cause of the so-called lap-joint crack. 





A good feed-water regulator will pro- 
long the life of a boiler by averting the 
stresses set up by the continual varia- 
tion of the water level, which almost 
necessarily occurs in hand feeding. It 
will also obviate the dangers of high and 
low water. Such a device, however, should 
be frequently inspected, and should never 
become a substitute for care and watch- 
fulness on the part of the attendant. 
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Valve Fifty-eight Years in Service 





Some valves will remain useful for 
years, while others will be ruined before 
steam is turned on, during the process 
of pipe fitting. The construction and 
usage of a valve has much to do with its 
life, therefore a valve, in order to serve 
its purpose for fifty-eight years, must 
have been made of honest material and 
by good workmanship, and have been free 
from abuse while in service. 

Such a valve is illustrated in the accom- 
panying illustration made from a photo- 
graph of the valve after being removed 
from the pipe system. The valve was 
made by Morris Casker & Co., and was 
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VALVE FIFTY-EIGHT YEARS IN SERVICE 


in service for fifty-eight years in the 
boiler room of the Girls’ Home of Refuge, 
Philadelphia, Penn. It was used on the 
steam-line system under a working pres- 
sure of 65 pounds per square inch, and is 
even now in good condition, save the 
bent valve stem, as shown. The valve 
has never been repaired and was only 
replaced when larger piping, carrying a 
higher steam pressure, was installed. 

We are indebted to Frank Barry, of 
the Chapman Valve Manufacturing Com- 
pany, for the data and photograph. 





The portion of the feed pipe in the 
boiler should be suspended by stout wires 
from the braces and not be allowed to 
rest upon or across the tubes. Tubes are 
sometimes cut through by the continual 
movement of the feed pipe upon them, 
due to the pulsations of the feed pump. 
The pipe should be put together in sec- 
tions so that it may be removed and 
cleaned. 
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Experiences of a “ Trouble Man” 


By WILLIAM WESTERFIELD 


Ignorance amazing! If any mortal 
comes in collision with it in large quan- 
tities, it is the’ “trouble man.” And in 
each and every experience there is the 
same lesson. Bad judgment on the part 
of the operative in charge in the choice 
of a calling, and bad judgment on the 
part of the employer in the choice of an 
operative. I was recently sent to square 
up a compound-condensing engine. The 
engine was a 12 and 24 by 36-inch Corliss 
of one of the best makes. The con- 
denser was of the jet type, and it was 
with difficulty that a vacuum of 25 inches 
could be maintained, though the tempera- 
ture of the injection water was below 
70 degrees Fahrenheit. The trial dia- 
grams were as shown in Fig. 1. It will 
be noticed that at the point of cutoff the 
expansion line drops straight downward, 
showing that at this point the exhaust 
valve is open, and steam is blowing right 
through into the receiver. This causes a 
loss of efficiency in the high-pressure cyl- 
inder, and the loss occurs at the most 
critical period, as the pressure is high, 
and the crank is approaching its greatest 
turning moment. his loss in the high- 
pressure cylinder must be made up in the 
low-pressure cylinder, and as a result 
the work it must do is out of proportion 
to’the load. This causes the engine to 
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HIGH- AND LOW-PRESSURE DIAGRAMS 
BEFORE ADJUSTMENT 








FIG, I. 


use more steam in doing a given amount 
of work, and imposes more work on the 
condenser. The condenser is too small 
for the engine, if worked at full load, but 
is amply large for the load the engine is 
carrying at present. The condenser was 
being run 90 strokes per minute, with 
the injection valve two-thirds open. 

No attempt is made to put forward the 
corrected diagrams as perfect, but after 
the valves were gone over, and the dia- 
grams shown in Fig. 2 were secured, 
the vacuum rose in the condenser to 28 
inches, and after reducing the speed of 
the condenser to 72 strokes per minute 
and the opening of the injection valve 
to about one-third, the vacuum remained 
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at 26 inches strong. In addition to the 
better running of the engine, a noticeable 
change was made in the firing and the 
quantity of fuel burned, the load on the 
engine remaining the same. 

The engineer (?) is receiving the 
niunificent salary of $45 per month. The 
“old man” said that he was trying to get 
a good engineer, and that it was not his 
fault that he did not have one. He was 
willing to pay a first-class man $60 per 
month to run the engine, and do extra 
expert work in keeping the machinery of 
the mill in repair. I said nothing, but 
wondered how long it would take him to 
find a first-class engineer who would ac- 
cept the place at the wages offered under 
the conditions named. 

Here is an uptodate plant which it cost 
« goodly sum of money to install. The 
engine and auxiliary apparatus should 
have the attention and care of a first- 
class engineer. Instead of having a good 
man in charge at a fair price, the plant 
is being butchered by an incompetent, 
pending tlhe discovery of “a first-class en- 
gineer” who would be fool enough to ac- 
cept a position at about half price. ‘ 

After the work of correcting the valve 
setting was finished, I was asked to give 
my attention to repairing a Rochester 
lubricator, that would not feed. Just what 
the trouble was or how long the valves 
had been running dry required an ex- 
amination to determine. I therefore dis- 
connected the body of the lubricator from 
the oil pipes, and carried the pump and 
oil reservoir to the oil tank for the pur- 
pose of emptying it, so that it could be 
cleaned up for examination. As I went 
to pour out the oil, a lump of dirt as 
big as one’s fist went “plunk” into the 
tank. That was enough. The oil reser- 
voir had not been cleaned for so long 
that dirt had accumulated in it until 
the passages from the reservoir to the 
pump plungers had become entirely 
stopped up, and of course no oil could 


get to the pump. The engineer said that * 


he did not like the kind of lubricator, as 
there was “so much to them.” He pre- 
ferred the old-style sight-feed lubricator 
that never gets out of order. I did not 
venture an opinion as to how any lubri- 
cator would perform as an oil feeder 
when stopped up with dirt, and any of 
them will if not given a cleaning out oc- 
casionally. 

I was recently sent for to examine 
an alternating-current generator in an 
electric-lighting plant, which for some 
reason would not pick up. The engineer 
that it had the habit of 
picking up slowly, and that he often ap- 


said been in 
plied weight to the brushes of the ex- 
citer in order to hasten it, but this time 
the remedy had failed to produce results. 
IT went about and examined all terminals, 
and all connections that could affect the 
exciter or the generator, and everything 
seemed all right except for dirt. I had 
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already noticed that the commutator of 
the exciter was dirty, in fact as black as 
one’s hat. I obtained a piece of clean 
cloth by tearing a piece from a handker- 
chief, and wrapping it about a piece of 
wood trimmed nicely for the purpose, ap- 
plied a few drops ef good engine oil and 
applied this to the commutator of the 
exciter to loosen the dirt, and _ then 
cleaned it off with the dry side of the 
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FIG, 2. DIAGRAMS AFTER ADJUSTMENT 


cloth. I had hardly got started in this 
last part of the work when up came the 
lights, and the machine was at work as 
nicely as you please. 

I hope to see the day when a prac- 
tical and universal license system will be 
in force, so that it will not act to hamper 
good practical men, but will act as 
an effective bar to those who are untrust- 
worthy and incompetent. Such will not 
only protect the incompetent from the 
dangers due to their ignorance, but will 
protect the employer from the danger to 
which his folly often leads him to ex- 
pose himself and his property, as well as 
innocent and helpless persons who must 
work for him to earn a living. 





In the discussion of a paper at the 
Institution of Mechanical Engineers the 
other evening, W. S. Bryan recalled that 
some years ago Mr. Yarrow had made a 
vertical, engine 
from his designs and had placed along- 
side it a little engine for a torpedo boat, 


large triple-expansion 


working at the same indicated power. 
Photographs of the two engines were 


published at the time and showed the re- 
markable difference in of the two 
types. The little engine was only about 
one-tenth the size of the larger one. 


size 





In The Engineer, of London, it is esti- 
mated that the German Empire has nearly 
25,000,000 acres of forests, of which 31.0 
per cent. belongs to the State. 
forestry on scientific lines has resulted in 


German 


raising the average 
acre from 20 cubic feet in 1830 to 65 
feet in 1904. During the same 
period it has trebled the proportion of the 
sawn timbers secured from the average 
cut. In fifty-four years it increased the 
money returns from an average acre of 
forest seven fold, yet today the forests 
are in a better condition than ever before. 


yield of wood per 


cubic 
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A ‘Transmission and Recording Dynamometer 


Automatically Traces a Record of Torque in Inch-pounds and 
Number of Revolutions from Which Horsepower Is Easily Computed 





BY 


The various kinds and styles of dyna- 
mometers now in existence are so numer- 
ous and multifarious, that one would be 
led to believe, on first thought, that this 
is a hackneyed subject 
magazine. 


technical 
But, after many years’ of prac- 


for a 


tical experience with a vast number of 
various kinds of dynamometers I have 
come to the conclusion that 98 per cent. of 
all I have thoroughly tested or calibrated, 
are not worth the laboratory space they 
take up. It is safe to say that the result 
obtained from an average dynamometer is 
by no means as reliable as a shrewd guess 
of an experienced engineer. 

Under these circumstances, while in 
charge of experimental work for a former 
employer, I sorely felt the need of a re- 
liable power-measuring machine or, more 
especially, some reliable device that would 
automatically record the torque produced 


JAMES 
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form of brake dynamometer, which proves 
to be a serious fault of such a magnitude 
as to make them utterly unreliable, if not 
worthless. The following important prin- 
ciple has never been pointed out by any of 
the authorities (?) or writers on the sub- 
ject of dynamometers, so far as I have 
been able to ascertain. 

First, let us take the case of an ordinary 
prony brake dynamometer: On several oc- 
casions I have tested various types and 
obtained results showing anywhere from 
105 to 120 per cent. efficiency. The ridic- 
ulousness of the results required a solu- 
tion of the mystery, but the enigma was 
never solved until one day, while calibrat- 
ing a certain form of dynamometer, the 
following paradox was obtained: In Fig. 1 
S represents a shaft, mounted in two bear- 
ings B B’, carrying two levers arms A J’, 
sach exactly 50 inches long from center 
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FIG. I. DIAGRAM OF 
in a shaft while the shaft was rapidly re- 
volving. At this point I was instructed 
to produce such a machine for the ex- 
press purpose of delicately testing out 
various forms of.a slip pinion, such as is 
commonly used to relieve shocks on silent- 
chain drives. 

The task was successfully accomplished, 
and the first machine built is now in the 
laboratories of the University of Pennsyl- 
venia, where it is known as the “Hughes 
dynamometer.” This dynamometer hav- 
ing fully. come up to all expectations and 
requirements, I hereby respectfully sub- 
mit the results to the readers of Power 
AND THE ENGINEER. 


A Fauit In BRAKE DyNAMOMETERS 


Before taking up the general principles 
and designs, let us first look into at least 
one principle common to 


almost every 
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A BRAKE DYNAMOMETER 

of shaft to the fulecrums M M’, respec- 
tively, and firmly keyed to the shaft. At 
K is represented a counterweight which 
balanced the two lever arms and brought 
the center of gravity about the center line 
of the shaft S; 7 represents a platform 
scales and IJ’ represents a weight, which 
weighed 100 pounds when placed on the 
scales T. 

When Il’ of t00-pounds weight was 
hung on the fulcrum J’, the scales just 
balanced at I10 pounds. 

At first the paradox almost paralyzed 
the brain, but on closer examination the 
mystery was easily solved, as 
Considering A and A’ to be firmly keyed 
to the shaft S, then the two arms and 
shaft S become practically one solid mass. 
Therefore, when any weight IV is placed 
the fulcrum J7’ of the lever 4’, the 
whole mass will tend to rotate about a line 


follows: 


"on 


HUGHES 


passing through the points of support M 
and B, with a moment of JI’ times the 
lever arm Y’. The shaft S at the point B’ 
will be fetched forcibly up against the top 
of box or bearing cap of bearing B’, which 
will resist the rotation of the mass about 
M B, with a balancing moment equal to 
WX’, or a reaction on the bearing cap 
equal to 
WX’ WX 
— r y 
Now, it is evident that the resultant of 
these two forces is a downward vertical 
force C at the point C equal to 
woe, 
distributed between the 
points of support B and M inversely pro- 
portional to their distances 
from the point C. Hence the load on the 
scales T will be represented by 
Z 





which load is 


respective 


or 
Zz ag ae 
. 3 (" ++). 
Hence a weight of 100 pounds on 
fulcrum J/ will produce a load on 
scales T equal to 


the 
the 





M 100 X 
Tez (100+ 5") 
instead of 100 pounds as generally 
lieved. 

The obtains, more or 
less, in the vast majorities of dynamom- 
eters, and is 


be- 


above condition 


sometimes so exaggerated 
as to make the results positively ridicu- 
In the case of a motor test let ]V 
represent the tangential pull on the arma- 


lous. 


ture, an equal upward pull on the opposite 
of the shaft might tend to balance 
the error, or it might tend to make miat- 
ters worse, depending upon the position of 
the other points in the diagram, but wher- 
ever IJ’ may fall the results will be most 
erroneous. 


side 


For instance, suppose that 1’ happens to 
fall on the line WB at WW’, then it is evi- 
dent that the weight exerted on the scales 
T will be equal to 


wz. NW 
ve2 instead of — 


as generally accepted. 


Tue HuGcHues DyNAMOMETER 


Tig. 2 represents diagrammatically the 
entire workings of the machine under dis- 
At Y, Y and Z are silent chain- 
drive wheels of different sizes to give dif- 


cussion. 


ferent speeds, keyed to the quill of a spring 
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cage U, which in its turn is delicately bal- 
anced on a pair of strong, high-class ball 
bearings A A, BB, CC. The spring cage 
U carries a spiral spring V, one end of 
which is attached to the spring cage U 
and the other end attached to the cam hub 
W, which is, in its turn, firmly keyed to 
the shaft. The cam hub W carries a cam 
lever Q perfectly balanced on a pivot 
point of support. 

A specially made cord T, out of which 
all the “stretch” has been taken by sub- 
jecting it to a stress of about 100 times its 
working load, is attached at one end of 
the lever Q, passes over the two little 
sheaves SS’ through the center of the 
main shaft and attaches at the other end 
to the small shaft or drill rod F. The 
other end attaches by means of a swivel 
to a little crosshead D’, which carries a 


E-E 


SO RS EE 
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FIG. 3. DIAGRAM OF SPRING AND CALIBRAT- 
ING WEIGHT OF HUGHES DYNAMOMETER 


recording pin that works on a roll of 
paper passing over the master roll of the 
recording instrument, the description of 
which will be given further on in this 
article. 


ACTION OF THE MACHINE 


The action of the machine is as follows: 
In testing a motor or engine the motor 
or engine is made to drive the spring cage 
or quill U through a silent chain or belt 
driving on wheels X, VY or Z, according 
to the speed desired or necessary. The 
torque produced in U is transmitted into 
the shaft E E through the spiral spring 
V, one end of which is “fixed” to U and 
the other end is “fixed” to the cam hub 
IV’, which is keyed to the shaft E E. The 
shaft FE E drives by any convenient meth- 
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od any kind of power absorber desired, 
from an ordinary prony brake to a 
dynamo. The style of brake on EE, or 
the position of the shaft bearings F F play 
no part whatever on the results. Now, it 
will be clearly seen that the spring V will 
deflect practically proportional to the 
torque transmitted through the whole ar- 
rangement, and will allow the spring quill 
U to chase around the shaft E E on the 
ball bearings BB, and the angle of de- 
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inch-pounds and advance the pin P to a 
new position on the cam DD. 

Beneath the crosshead D’ was clamped 
a scale reading in hundredths of an inch. 
Now, since 1 inch on the record paper 
represents 1000 inch-pounds, 1/10 inch 
would represent the 100 inch-pounds, 
hence the cam. DD was filed under the 
new position of the pin P till the cross- 
head D’ registered exactly 1/10 inch on 
the scale. 

Then another pound weight was added 
and the second point on the cam was filed 
to allow the crosshead to accurately regis- 
ter 0.15 inch, and so on up to 10,000 inch- 
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FIG. 4. DIAGRAM OF RECORDING INSTRUMENT OF HUGHES DYNAMOMETER 






flection will be proportional to the torque 
carried or transmitted. 

Now, as U is moved with respect to 
FE, the pin P (which is carried in the 
steel casting of the spring cage U) presses 
against the cam DD on the cam lever 
Q, which operated the little crosshead D’ 
of the recording instrument through the 
cord T and swivel shaft F. 

The curve DD was determined, or 
rather the machine was calibrated, as fol- 
lows: On the quill of the spring cage U 
was keyed a lever GG (50 inches in 
length) between the ball bearings BB, 
BB in the place of the driving wheel Y. 
Next weights W7 W are hung on the end 
of the beam GG, advancing by one pound 
per setting. A two-pound weight at the 
end of GG will produce a torque of 100 








An 


examination of the 


pounds torque. 
diagram shown in Fig. 3 will suffice to 
show that no false reaction can be re- 
corded. 


The load IV with its counterbalance and 
shaft E E must be supported by the ball 
bearings B B and A A. The spiral spring 
V which takes the reaction, being fixed at 
both ends P’ and P”, can only produce 
pure torque, since the reaction upward at 
P’ which tends to thrust the shaft EF 
upward against the top of the bearing 
BB is counterbalanced by the equal and 
opposite force at P”, acting downward and 
tending to force the shaft against the bot- 
tom of the bearing B B. 


Tue RecorDING INSTRUMENT 
The recording instrument is shown as- 
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sembled in Fig. 4. The working of the 
instrument is as follows: 

At B is represented a master roll driven 
by a small electric or spring motor J 
through a worm and gear M and L. At 
C is a roll working under the friction 
spring H and carries a big roll of paper 
graduated in tenths of an inch. At A is 
the receiving roll on which the paper 
winds as the record is made. 

Roll A is driven by means of a small, 
round, rubber belt which slips as the roll 
on A increases in size, thus allowing the 
paper to pass uniformly over the master 
roll B. 

At K is a governor, which controls the 
speed of the recording instrument, allow- 
ing the paper to pass under the recording 
pens at a constant speed of Io inches per 
minute. 

Pen D is a recording pen, made of 
glass; E represents two recording pens 
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the record paper without any further data 


by the old formula Horse power=z——~— 
93,020, 
where 7 = torque in inch-pounds and 
N = number ef revolutions per minute. 
It must be admitted that the dynamom- 
eter above described is somewhat ex- 
pensive in construction, nevertheless the 
advantages gained by building such a ma- 
chine are well worth the 
over the ordinary type of dynamometer. 
Fig. 5 shows the finished machine. 


excessive cost 





Drying Out Small Direct Current 
Machines 
By R. H. FENKHAUSEN 


It frequently happens that a direct- 
current motor or generator becomes sub- 
merged, and is under water for some days 











FIG. 5. 


THE 


operated by magnets E’, causing a dot 
or kink to be made every revolution of 
the machine, one recording the revolu- 
tions made by the driver, the other re- 
cording the revolutions made by the 
driven, thus showing the slip of a belt 
or slip pinion, as desired. 

At © 1s a small sheave, inside of which 
is a watch mainspring, and around which 
winds a chain, one end of which is con- 
nected with the crosshead D and keeps 
the crosshead pulled snugly down with a 
constant tension on the cord T. 

As the dynamometer automatically re- 
cords the inch-pounds torque and the 
number of revolutions per minute, the 
horsepower can easily be calculated from 








DYNAMOMETER COMPLETE 


before it can be reached. If the machine 
is of large capacity the employment of 
expert insulation men is advisable, but if 
it is a small machine it may be success- 
fully dried out by the engineer or anyone 
else of intelligence. 

The best method known for drying out 
electrical machinery of any kind is by 
passing the current through the windings, 
but care must be used when this method 
is employed, or permanent breakdowns 
may be caused in the insulation, necessi- 
tating the rewinding of the machine. If 
the following instructions are carried out, 
satisfactory drying will result and the ma- 
chine will be none the worse for the sub- 
marine experience: 
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The machine should first be completely 
dismembered mechanically. All parts 
should be thoroughly cleaned and painted 
and the contact between the 
magnet poles and the frame scraped free 
from all rust. The brush rigging, lugs 
and other contact surfaces should be 
cleaned with sandpaper and new brushes 
fitted. The bearings and oil wells must 
be freed from all sand and grit. 

Attention should now be given to the 
armature. Test for a ground between the 
shaft and commutator, using a bell and 


surfaces 


batteries for the purpose, or a magneto 
if one be available. Dynamo current 
should not be used for this purpose under 
any even in with 
lamps, while the armature is wet; perma- 
nent breakdowns in the 
liable to result. The armature should be 
prepared for drying out by binding sev- 
eral turns of heavy twine around the com- 
mutator and removing the locknut and 
outer cone the commutator shell. 
This will permit the escape of any water 
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FIG. I 


that has found its way into the com- 
mutator shell and will also give the mica 
insulation a chance to dry out. ‘ 

The armature should be placed on end, 
inserting the shaft in a hole bored in the 
bench. 
pelled during the baking process to es- 
cape by running out of the slots instead 
of working down between the laminations 
of the armature core. See Fig. 1. 

The full-load current of the machine 
should be determined by an inspection of 
the name plate, and a lamp bank or 
rheostat rigged up, capable of passing 
twice the full-load current of the ma- 
chine when in series with the armature; 
the resistance of which may be neglected 


This will allow any moisture ex- 








1Oo140 
owing to its low value. Fig. 2 shows the 
connections required for passing the cur- 
rent through a ring armature or for a 
two-pole-drum armature, the leads being 
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full-load current to the winding. The 
armature should be turned through one- 
fourth of a revolution every few minutes 
while baking, which will prevent the sur- 


i eecentioen 
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FIG. 


connected to 
mutator. 


of the com- 
If the armature winding is of 
the multipolar-drum type, the connections 
shown in Fig. 2 might result in the cur- 
rent passing through only a part of the 
coils, therefore the method illustrated in 
Fig. 3. should be employed with all lap- 
wound drum armatures for four poles or 
more. When the armature is wave-wound 
or lap-wound with a cross-connected com- 
mutator, only two brushes situated go 
degrees apart are required, and the con- 
nections to the bars may 
shown by the full lines, Fig. 3. 
spection of the 
nections of the 
will show the 
cause the same 
all the coils. 

When trying out coils by the method 
shown in Fig. 2, the voltage drop across 
the armature is very small, therefore the 
chance of injury to the insulation is very 
"remote. 

The current flow through the armature 
should be gradually increased by screw- 
ing in lamps or by cutting out resistance 
until double the full-load current is in- 
dicated on the ammeter. The current 
should be held at this point until the en- 
tire armature is just hot enough to handle 
without discomfort. The current should 
then be the full-load value 
which will hold the temperature constant, 
and kept at this value until a ten-thou- 
sand-ohm testing magneto will not ring 
between the shaft and commutator. This 
will probably take about ten hours’ bak- 
ing, but the baking must be carried on 
even longer if necessary. When the mag- 
neto no longer gives a ring between the 
shaft and winding, procure some good 
armature varnish and thin it well. Then 
shut off the current and with a brush ap- 
ply the varnish liberally to the entire 
armature, allowing it to run down be- 
tween the coils and soak into all end con- 
The armature should be laid 
horizontally while applying varnish, and 
after sufficient has heen applied, the cur- 
rent should be turned on again and the 
varnish baked by the application of the 


bars 


opposite 


made 

An 
brush rigging and con- 
machine to be tried out 
connections required to 
current to flow through 


be as 


in- 


reduced to 


nections. 
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and if it tests clear, the armature is ready 
for use. 

Before attempting to bake out the field- 
magnet coils, all external taping should 
be removed to allow the moisture to 
The coils should then be baked 
in an oven first, if possible, because the 
high resistance of the shunt winding 
makes the application of current danger- 
ous while the coiis are very wet, owing 
to the liability of breakdown. between 
layers, due to the voltage at the terminals 
of the coil. If no oven is available, let 
the coils lie in the sun as long as pos- 
sible before applying current. When 
partly dry the coils may be connected in 


escape. 


series with a resistance and baked out 


like the armature. The current strength, 
however, should be kept very low at first, 
so that most of the voltage drop will 
be across the dead resistance, and grad 
ually increased as the coils dry out. 

Many makers place no insulation be 
tween successive layers of their field wind 
ings, and it therefore frequently happens 
that a turn of one of the upper layers 
is forced down through the winding until 
it comes in contact with the turns of the 
lower layers. When the winding is new 
the cotton covering may hold out, but 
after a wetting, a breakdown is almost 
certain to occur, resulting in a partial 
short-circuit of the coil. This makes it 
necessary to unwind the coil down to the 
damaged wire, and even then it is hard 
to detect the fault. Fig. 4 shows: a 
scheme which I have often used with 
success and which indicates the instant 
the faulty turn is removed from the coil. 
A wooden block is fitted to the center 
of the field-magnet coil and an iron rod, 
with the end bent to form a crank, is 
driven through a hole in the center. A 
magnet-wire spool to receive the wire as 
it is the field 


unwound from coil is 
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FIG, 


plus varnish from running to one side 
and dripping off. 

After the armature is perfectly dry 
the commutator cone and locknut may be 
screwed home and the commutator trued- 
up if necessary. A bar-to-bar test of the 
winding may now be made with the test- 
ing set described in a former article,* 


*Page 833, issue of May 11, 1909. 
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mounted cn a shaft similar to the first one. 

Two form for the 
shafts, V-shaped notches, cut in wooden 
blocks, and a strip of thin copper is laid 
in each notch, as shown, to make con 
nection with the shaft. The inside ter 
minal of the field coil is grounded to its 


bearings rods, o! 


shaft and the free end is grounded to 
the shaft of the empty spool. The two 
copper strips under the shafts are con- 
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nected in series with a resistance across 
the line and a voltmeter is bridged across 
the two shafts, thus registering the drop 
across the field-magnet coil. The resist- 
ance in series with the winding should 
be adjusted so that the voltmeter reading 
will be relatively small. If the wire be 
wound onto the empty spool the voltmeter 
will give a continuous record of the drop, 
and any change in the resistance of the 
coil will be indicated. When the short- 
circuited turn is wound off the coil, the 
voltmeter reading will rise instantly and 
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Catecism of Electricity 


1106 How does a modern type of en- 
gine-driven alternating-current generator 
look? 

Fig. 341 shows a General Electric 105- 
kilowatt, three-phase alternator designed 
to run at 257 revolutions per minute and 
give 2300 volts. 
parison with the belt-driven alternators 


Its slow speed in com- 


previously considered necessitates a com- 
paratively large number of poles; 28 are 











Mek h/ 








FIG. 341. ENGINE-DRIVEN 


the unwinding may be stopped, the wire 
insulated and the unwound portion wound 
back on the coil. The voltmeter will of 
course indicate any short-circuit occurring 
during the operation of rewinding and 
will also give notice of a broken wire. 
The field-magnet coils may now be re- 
taped and the machine assembled. The 
polarity of*the shunt coils may be deter- 
mined with a compass and if the machine 
is compound wound, it should be run as 
a generator at part load, and the voltage 
read with the series field-winding short- 
circuited. The series field winding should 
be so connected that the voltage falls 
when its terminals are short-circuited. 


ALTERNATOR WITH 


EXCITER ON SHAFT 


used. This machine is provided with a 
direct-connected exciter. 

1107 Describe the principal parts of 
the alternator shown in Fig. 241. 

The armature coils can be plainly seen 
at c, in Fig. 
nator frame 


342, which shows the alter- 
The teeth of the 
armature punchings are firmly supported 
by steel fingers to prevent vibration. The 
armature coils are protected by an ex- 
tended spider frame, which is made broad 
for this purpose. 


separately. 


Provision is made for 
sliding the armature to one side to clear 
the revolving field magnet, thereby ex- 
posing the field and armature windings 
and giving good access to them for in- 


1041 
spection or repair. The 
spider o, Fig. 343, is cast 
with the rim +r. 


field-magnet 
in one piece 
The low speed permits 
the poles n, s, etc., to be bolted to the 
spider instead of dovetailed into slots. 














FIG. 342. STATOR OF ALTERNATOR 


341 


SHOWN 
IN FIG, 


The collector rings 2 and b, Fig. 341, 
are made of cast iron, split in two pieces, 
and are supported by insulated pins 
mounted on a small cast-iron shell on the 
shaft. 
tion and allows the rings to be easily re 
moved from the 

The exciter is 
close to the revolving 
Fig. 341. 


This construction affords ventila- 


shaft. 
the shaft, 


magnet, as 


mounted on 
field 

shown in Its magnet yoke d 
is bolted to the generator armature frame, 
split that it 
can be easily removed. The brush holders 
v for the exciter and the 
u for the alternator are supported by a 
brush-holder yoke y 


being into two pieces so 


brush holders 


which is part of the 
exciter. 


The designs for these machines are 

















ROTOR OF ALTERNATOR 
IN FIG. 341 


FIG. 343. SHOWN 


two-phase 
except in the 
coils and armature punchings, the exciter 
and all accessories being the same for 
both. 


adapted to three-phase or 


windings without change 
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A Common Type of Electric Elevator Machine 


Construction and Operation of One of the Early Otis Designs, with 
Details of the Stop-motion Mechanism and Magnetic Safety Attachment 





BY 


The controller used with the elevator 
machine in Fig. 61 is shown in Fig. 60, 
which is a photographic view taken with 
the front removed and the right side 
swung open. This controller is not easily 


WILLIAM 


The weight WV is mounted upon the upper 
end of a frame that carries at its lower 
end a number of brushes which travel 
over the part that looks like a section of 
a motor commutator. This last named 

















BAXTER, 


JR. 


within the ring A is mounted on the op- 
erating shaft and turns with it. When 
it is turned in one direction the motor 
circuits are properly closed for the up 
ward movement of the elevator car, and 
when turned in the opposite direction the 
connections are properly made for the 
downward movement of the car. 
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FIG. 69. MOTOR CONTROLLER FIG. 70. SOME DETAILS OF FIG. 69 
shown so as to clearly reveal its opera- part consists of contacts to which the Now refer to Figs. 70, 71 and 72 to 


tion, which is not complicated, because 
the various parts are so compactly ar- 
few of 
one direction. 


them 
Look- 


ranged 
are 


that only a 
visible from 





FIG. 71. ILLUSTRATING THE OPERATION 
ing first at Fig. 609, the ring A 
which is secured concentric to the 


main operating shaft, carries four brush 
holders the brushes of which. rest upon 
the drum shown within the ring, and in 
connection with this drum they form the 
reversing switch. .At SS is located a 
switch that is used to close the motor 
circuit to start and to open it to stop. 


sections of the starting resistance are con- 
nected, and when the weight W swings 
counterclosswise, the brushes are car- 
ried upward over the contacts, gradually 


OF THE CONTROLLER 


cutting out the starting resistance. The 
shaft that is central with the ring A is 
the main operating shaft, and its end pro- 
jects through the hub in the front of the 
controller box, marked S. On the end of 
this shaft is fixed a crank which is linked 
to the operating bar A, Fig. 61, so that 
the movement of the bar turns the shaft 
and actuates the controller. The drum 


follow the operation of the controller. 


Figs. 70 and 72 show the parts in their 
position when the motor is running, and 


Fig. 71 


shows their position when the 





FIG. 72 


motor is stopped. It will be noticed that 
the frame L carries at its lower end a 
curved bar P, which forms the core of a 
sclenoid magnet. It also carries a flex- 
ible finger r to the end of which is at- 
tached a carbon contact that sweeps over 
the contacts r’ of the starting resistance 
The frame » is mounted upon the op- 
erating shaft back of the reversing drum, 
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the shaft being shown at S’.. When the 
frame m is in the position shown in Fig. 
71, the switch S$ S is open, and the start- 
ing resistance is all in the armature cir- 
cuit. When the parts are in this posi- 
tion the weight of the core P tends to 
swing the frame L around to the posi- 
tion shown in Fig. 72 but cannot do so 
because the arm y, which is made fast to 
L, is held by the roller x in the narrow 
opening v of the frame mu. When the 
shaft S’ is rotated so as to swing m into 
the position shown in Fig. 72, y is left 
free to move, and if not restrained it 
would do so because it would be carried 
around by the weight of the core P. It 
will be noticed that the effect of the 
weight of the core P decreases as it 
moves toward the position shown in Fig. 
72, but it will also be evident that the 
effect of the weight W increases as this 
position is approached, so that by prop- 
erly adjusting the position of the weight 
IV, it can be made to balance the weight 
of the core P in practically all positions 
of the mechanism. 

The solenoid P’ tends to draw the core 
P into it, when it is energized, and the 
current that passes through the armature 
of the motor also passes through the coil 
P’. Consequently, when the armature is 
cut into circuit, the solenoid tries to pull 
the core into it. The parts are so made, 
however, that as long as the armature 
current is not excessive the core P will 
move out of the coil slowly when re- 
leased mechanically. If P moves too fast, 
the brush r will cut out so much of the 
starting resistance that the armature cur- 
rent will increase to a point where the mag- 
netic pull of the coil p’, Fig. 70, will be suffi- 
cient to hold the core P from advancing 
further, and not until the motor speeds 
up enough to cut the current down to 
the proper strength will there be any 
further outward movement of P. From 
the foregoing explanation it will be seen 
that gravity tends to move the brush r 
forward to cut out the starting resistance, 
and that the strength of the current pass- 
ing through the motor armature acts 
through the solenoid coil to retard the 
movement, so that all that is necessary to 
secure the proper velocity of the brush 7 
is to have the parts properly adjusted. 

The switch SS is of the type known as 
a “snap switch,” because the switch moves 
to the open position with a sudden snap. 
The operation of the switch is as fol- 
When the frame » is moved back 
from position shown in Fig. 72 to that in 
Fig. 71, the upper roller A strikes the 
upper tooth g of the wheel m. This wheel 
is integral with the cam m’ and the switch 
blade e. The first movement of the wheel 
m acts to lift the roller on the end of the 
frame m” out of the depression in which 
it rests, and carries it over the high point 
onto the part that slopes down toward 
the central point. As soon as the roller 
advances far enough, the tension of the 
spring T forces it down into the central 


lows: 
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depression and thus swings the wheel m, 
and the switch blade e, rapidly into the 
open position. The object of all this is 
to break the spark that is formed on 
separating the switch parts as quickly as 
possible so as to reduce its destructive ef- 
fect upon the switch contacts. 

The way in which the controller op- 
erates can be made clear by the aid of the 
wiring diagram, Fig.73, in which the di- 
rection of the current in each wire is in- 
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switches to the retaining coil of the 
switch, thence to wire g’, through the 
magnet of the safety brake on the ma- 
chine, through the slack-cable switch to 
the wire g” and then through the wire 
f’ to the other side of the main line. It 
will be plain that as long as there is a 
current flowing in the main line the mag- 
net of the switch, as well as that of the 
safety brake, will remain energized and 
the only thing that can deénergize them 
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FiG. 73. WIRING 
dicated by arrow heads. The potential 
switch shown in this diagram is the main- 
line hand switch referred to in the ex- 
planation of the safety brake. It is a 
two-pole knife switch so constructed that 
it will open by the action of gravity if 
not held in the closed position, and pro- 
vided with a magnet that holds it closed 
as long as current passes through the 
magnet coil. This operates exactly like 
the no-voltage release magnet used in 
connection with the starting box of a 
stationary motor. When this potential 
switch is closed, the current starting from 
the left side flows through the two limit 


DIAGRAM OF 


CONTROLLER 


is the opening of the slack-cable stop 
switch, 
When an electric slack-cable stop is 


used with this type of elevator machine, 
if it goes into action it stops the motor 
by opening the main-line hand switch and 
at the same time applying the safety 
brake. When the controller-operating 
shaft is turned to set the motor in mo- 
tion it closes the snap switch S S and at 
the same time rotates the reversing 
drum so as to connect the brushes bear- 
ing on it in the proper order. Suppose 
the drum is rotated in the direction of 
the arrow, then the brushes PB, and B. 
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will be connected with each other, and in 
like manner the brushes B; and By, will 
be connected. Then the main current 
flowing from SS through the wire a will 
pass through the drum to the wire a’ 
and thence to and through the armature 
A to the brush B,, and again through the 
reversing drum to the wire b’; through 
the solenoid S to the wires C’ and C”, by 
means of both of which it reaches the 
lower resistance segment 10, and thence 
through the starting resistance as indi- 
cated by the arrow heads, to the point 8A. 
From here it passes out to another coil 
in the solenoid marked S$’ in dotted lines, 
back to the point 7B and through the 
balance of the starting resistance to the 
‘ 

















FIG. 74. POTENTIAL SWITCH 

wire ¢, which leads through another coil 
of the marked S$”. From this 
point the current flows into the wire f 
and passes through the series-field wind- 
ing of the motor to the wire f’ and to the 
opposite side of the line. The wire b 
carries the current from the switch SS 
to the shunt-field winding of the motor, 
and from the latter it passes to the wire /’ 
where it joins the current coming from 
the series-field winding. The solenoid 
coil S’ acts to increase the pull on the 
core; therefore, by varying the points 84 
and 7B on the starting resistance to which 
the coil is attached, the time during which 
the strength of the solenoid is kept up 
to the highest point can be varied so as 
to give the desired action of the ap- 
paratus. When the arm D has moved 
far enough forward to bring the brush 


solenoid 
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onto the segment c, the current will pass 
through the wire C directly to the wire f 
and thus cut out the coil S”. This is 
cone so as to make that the arm 
will move far enough to carry the brush 


sure 


over the contacts B and A and surely 
cut out the series-field winding of the 
motor. 


In the diagram the reversing drum is 
shown in such a position that the brushes 
B, and B&B; rest upon the insulating sec- 
tions that separate the two halves of the 
drum from each other. In stopping the 
elevator the snap switch SS is opened 
first, so that when the reversing drum is 
rotated back to the stop position there is 
no current flowing through it; therefore, 
there is no sparking between the brushes 
and the drum. 

The limit switches shown to the left of 
the potential switch are additional stop- 
ping devices placed in the elevator well to 
be actuated by the car as it approaches 
the ends of its travel, and are intended to 
act if for any reason the stop motion 
on the machine should fail. If while the 
elevator is running the current in the 
main line should die out from any cause, 
the retaining the potential 
switch would become deénergized and the 
switch would break the con- 
nections between the motor and the line. 
At the same time the lower blade of the 
switch would drop into the contact be- 
lew it 


maenet of 


open and 


and close a circuit of low re- 
sistance into which the motor could gen- 
erate a current. If the potential switch 
should open under these conditions, the 
switch SS would be closed and the re- 
versing drum would be in one of the 
running positions, so that the circuit of 
the motor armatufe 
through the wire 

wire,” as can be clearly seen by starting 
from, say, the right side of the armature, 
and following up through brushes Bi and 
B: to and through the solenoid to the re- 


contact 7 thence to the 


would be closed 


marked “resistance 


sistance and 
potential switch and through the lowér 
blade of the latter to the switch SS, and 
through wire a to the left side of the 
The shunt-field current of the 


RRS 


down to and through the shunt winding, 


armature. 


motor would start from and run 


to and through the series-field winding 


in the reverse of normal direction and 


thence to the wire f and through the 
coil S” to the upper end of the starting 
resistance, through the resistance to the 
contact ro and through the wire c” to and 
the cou. S; 
and through the drum brushes B: and Bi 


threuch solenoid thence to 
to the right side of the armature. 

The potential switch is shown in Fig. 
74. The gover 9 of the magnet is pro- 
vided with a hook that engages with the 
hook just above the handle, between the 
switch blades, and as long as a current 
flows through the magnet the switch is 
held closed. 
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Don’t Be a “Back Number” 


3y GerorcE F. WricHt 

One of the most important duties of 
an engineer is to keep his engines run- 
ning smoothly—at least with as little 
noise, and as few “knocks” as is possible 
under the particular and special condi- 
tions to which his engine is subjected. 
Of course it is much easier to “keep an 
engine up” running under a light load, 
than it is one which is pulling her full 
capacity, or perhaps laboring under an 
overload; let the case be as it may, every 





engineer will have a clearer conscience, 
and lighter heart if he applies himself 
diligently to his duties—and besides he 
will have the confidence and good will 
of his employers. 

The next thing, and one of vital im- 
port, 1s 2 and 
No one can imagine a dirty engineer to 





neat tidy engine room. 
be an efiacient man, nor can you believe 
him to be a man who takes an interest 
in his work. If every engineer would 
only come to the realization of hig posi- 
tion, and the application thereof, a bet- 
ter impression would be made as to the 
dignity of the profession. 

If an engineer expects to advance, he 
must advance because of his merits, and 
his merits are in proportion to his de- 
sire for knowledge--the stronger his de- 
the 
These 


sire for knowledge, more he wil! 


read and _ stiidy. are days of 
progress, and no man can expect to climb 
to the top rung of his profession with- 
out study. A man may perhaps be slow 


and 
settk 


him to 


in acquiring the desired proficiency 
and _ finally 
which allows 
(satisfied with his 
position) until by and by he will lose all 
interest in the work—and when that stage 


become discouraged, 


down int2 a rut, 


“plug along” present 


is reached, he soon becomes affiliated with 
failure, and is therefore entitled to all 
the privileges and benefits of the “back 
number club.” 

Don’t be a “back number”’—brush 
and take an interest in your work and 


up, 


you will soon see the smile of approval 
cn the face of your employer—but if that 
smile does not materialize, you must still 
continue to live and “do things” for your 
own sake. 





The Columbia river, with its many large 
tributaries from Montana, Idaho and 
British Columbia, draining an area of 250,- 
009 square miles, and drawing its supply 
from the snow fields of great mountain 
ranges, affords large for 
power developments. mini- 


possibilities 
The annual 
mum flow above Kettle falls is reported 
as ranging from 19,000 to 30,000 cubic feet 
per This is a runoff from 2 
drainage area of 63,160 square miles, of 
whic’) 10,000 to 12,000 square miles is lake 
surface. At Kettle falls the drop is 37.5 
feet over a dike of rock. 


second. 
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Some Useful Points on Piping 


Plain Instructions as to the Best Location of Pipes and Fittings to Insure 
Efficient Results; Several Correct and Incorrect Practices Compared 





B Y 


The full lines in Fig. 1 illustrate the 
steam pipe of a small engine used for 
driving one of the auxiliaries in a large 
power house. The vertical pipe is fitted 
with a tee having a reduced outlet, to 
which the lubricator is attached, and this 
is followed by a short nipple, on which 
there is an ell, followed by another nipple 
that is thus brought into a horizontal posi- 
tion in connection with the throttle valve. 
This arrangement of fittings requires four 
screwed joints at this point in the main 
pipe, together with a tee, but this tee 
and two of the joints are superfluous, as 
the arrangement shown in dotted lines 
eliminates them, and at the same time 
makes a better job. A tee is used instead 
of an ell and thi carries the lubricator by 
Into 


means of a bushing as shown. the 


inner part of this bushing a 12-inch nipple 
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FIG, I 


is screwed which carries the oil to the 
center of the horizontal pipe. A small 
drip pipe is tapped into the lower part of 
the tee, and the pipe from it may be 
carried to the sewer in the most con- 
venient way. Such a drip pipe is provided 
for the purpose of drawing off all water 
that has collected in the main pipe be- 
fore starting the engine, after which it 
should be closed, but in some plants it 
is frequently forgotten and left open for 
hours. In many cases this pipe is attached 
to the main pipe so that it takes much 
of the cylinder oil, in addition to the 
steam wasted, but the design shown in 
dotted lines in Fig. 1 cannot divert any 
of the oil from its proper course. The 
design in full lines shows four joints 
in the main pipe between the lubricator 
and the throttle valve, through which 


W. 


H. 


much cylinder oil will be forced by the 
action of steam, provided the threads do 
not form a perfect contact at all points, 
but with the design in dotted lines the 
number is reduced to one at the throttle 
valve which is another advantage. There 
is one at the ell but the small internal 
pipe carries the oil beyond it before dis- 
charging the same 
ing steam. 

Fig. 2 illustrates a section of the drip 
pipes as originally installed in a_ plant, 
which contain two bad features. Steam 
mixed with hot water enters as shown 
by the arrow, and as the bypass valve 4 


A 


into the swiftly mov- 
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at right angles, and so forms an obstruc- 
tion to the free escape of water. 

The check valve E is connected to the 
tee by means of a close nipple, which was 
shorter than it ought to the 
valve the before a 
good joint was made; consequently, there 
was always a leak at this point. Close 
nipples should never be used, if they can 
be avoided, on account of the possibility 
of leakage, also because they form a weak 
spot in the line as the threads meet and 
leave only a thin ring to stand the strain. 
Fven if there is only ™% inch of space be- 
tween the threads it makes contact of the 


be, hence 


check touched tee 
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is usually closed the mixture passes down 
through B into the trap C, where separa- 
tion takes place and only water is allowed 
to pass into the sewer through the long 
horizontal pipe. Another drip pipe is con- 
nected at D, but it is seldom used. The 
check valve E prevents water from being 
forced back into the trap when water and 
steam are discharged under high pres- 
sure through F. The check valve is on a 
level with the bottom of the trap and as 
it requires a light pressure to open it, 
water must stand higher in the trap than 
it otherwise would, especially if F is in 
use, because it strikes the main drip pipe 
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fittings impossible, and is much stronger 
than a close nipple. 

Fig. 3 illustrates the same piping after 
it was remodeled, and it will be noted that 
close nipples are not used. Consequently, 
it is impossible for the above-mentioned 
defect to cause trouble, and ample 
strength of the pipe is secured in a work- 
manlike manner. When steam and hot 
water are discharged at high pressure 
through the small drip pipe, no resistance 
to the free escape of hot water through 
the larger pipe is offered, because the 
discharge is not at right angles to the 
main pipe. The ell shown at C, Fig. 2, 
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was removed and a reducing tee used in- 
stead, a plan of which is shown in the 
plan view, Fig. 4. Care was taken to 
place the check valve beyond this point, 
therefore it is forced open when the small 
drip pipe is used, and an ejector is thus 
provided which draws water from the 
trap and connecting pipes. 

Fig. 3 shows a loop in the small drip 
pipe, including a check valve at this point, 
which is used in order to prevent hot 
water from backing up into this pipe 
when it is not in use. The drip valve is 
left open to afford free drainage when 
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in the large ell prevented boring and 
tapping the hole at a lower point. This 
action of steam is taken into consideration 
whenever I find it necessary to make such 
a connection in my plant, or elsewhere. 

Fig. 6 illustrates two defects in a drip 
pipe forming part of a low-pressure heat- 
ing system, both of which were eliminated 
by making one change. The vertical pipe 
passes through a galvanized-iron ventilat- 
ing duct, as shown at A and a coupling 
was used at this point, which proves that 
the steamfitter who planned and executed 
the job did not intend to operate it after- 


CHIS 














FIG. 4 
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FIG. 6 


steam is turned into the machine for 
which this provides an outlet. A check 
valve is less liable to leak when under a 
water seal than when it is omitted. 

Fig. 5 shows a %-inch pipe discharging 
steam into a main 12 inches in diameter. 
When steam at high pressure is dis- 
charged directly against the side of a 
pipe, it will make a hole in due course 
of time, and it may cost several dollars 
to repair the pipe, but thé device shown 
here prevents steam from striking direct- 
ly against the iron. If the steam jet en- 
tered the center of the larger pipe it 
would be more satisfactory, but the curve 
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cline into the short vertical pipe at the 
right hand, but this case seemed to be 
an exception to the general rule, because 
water leaked out at the coupling A, al- 
though it was about 2 feet above the 
valve, proving a great nuisance in the 
duct and on the floor below it. It did 
not leak every day, nor according to any 
schedule, as far as I could discover. In 
addition to this nuisance there was a 
clicking in the pipe which was very an- 
noying, as it was in a building where noise 
cannot be tolerated. It was not heard 
continuously, as it would disappear for 
days and then return when least ex- 
pected and not wanted. 

The above-mentioned leak could be seen 
by everybody who came into that part 
of the building, and the clicking was 
plainly heard; consequently, both were re- 
ported several times before there was a 
chance to make the necessary repairs, 
but the real cause of trouble was not 
suspected by casual observers. I cut a 
piece out of the vertical pipe, put in a 
union at C which caused the long pipe 
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FIG. 7 


ward, for in that case there would not 
have been a joint where it was inac- 
cessible, or at least very inconvenient to 
reach after the plant was finished. 

The pipe, which is located in a nearly 
horizontal position, should have pitched 
toward the right hand in order to drain 
properly, but it really pitched in the op- 
posite direction; therefore, water was 
forced “up hill” before it could run into 
the main return pipe B. As a general 
rule water will stand in the vertical pipe 
in such a case about as high as the 
valve shown, and the weight of this short 
column will force the liquid up the in- 


to pitch toward the right hand, and this 
disposed of both the leaky joint and the 
disagreeable clicking. 

Fig. 7 illustrates a section of piping at 
the rear of one boiler in my plant. The 
blowoff pipe extends through the wall and 
there is a tee on the end of it as shown 
at A. Below this tee there is a cross, 
into the right-hand inlet of which a drip 
pipe from the main header is screwed. 
while the left-hand inlet receives a pipe 
for filling the boiler with cold water. The 
gate valve B controls the supply which 
is received from the main water pipe C. 
When a new fireman is sent to cut in this 
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boiler after it has been laid off, he ought 
to open the drip valve D after opening 
the main stop valve, which is not included 
in the illustration, but he will sometimes 
open B instead, and thus blow hot water 
into the cold-water system. To prevent 
this the check valve E was installed, and 
it worked well, but its perfect operation 
caused more trouble as follows: When 
cold water was received through B the 
temperature of the pipes was reduced, 
causing the iron to contract, then after 
“water ceased to circulate, the pipes be- 
came hot again as the whole section is 
located in a very warm place. Heat 
caused the water to expand and as there 
was no outlet, a high pressure resulted 
(although there was no gage to indicate 
it), which caused some of the joints to 
“weep.” 

Another point to be considered in this 
connection is that the supply pipe C is 
larger and longer, and as it is exposed 
to the same extremes of temperature the 
expansion is greater, accordingly, when 
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valves on both ends of it are shut. In 
order to provide an outlet that would 
prevent high pressure on the pipes, a tee 
was put in just above the gate valve B 
and by means of two nipples and a small 
tee a water relief valve F was connected, 
and set to open at a higher pressure than 
is realized in C under working conditions. 
It discharges through three ells and a 
check valve into the blowoff pipe near 
the floor. The check valve is provided 
in this case to prevent water from backing 
up into the relief valve F when any one of 
the five boilers located in this plant is 
blown down, as all of them discharge into 
the same pipe. 

After this relief valve had been in use 
a short time it leaked badly. It was dis- 
connected and a piece of scale from the 
inside of a pipe was found on its seat, 
thus preventing it from closing. Previous 
to this an ell was used just below it, but 
it was then removed and a tee used in- 
stead. A nipple was screwed into the 
lower opening of this tee, with a coupling 
and a plug on the other end of it, thus 
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forming a pocket into which foreign mat- 
ter that is heavier than water falls, and 
this protects the valve. The pipe at the 
extreme left hand is used to let water go 
into the blowoff pipe and thence into the 
sewer, when it returns from the heating 
system faster than it is wanted in the 
boilers. The upper valve leaked badly, 
hence the lower one was added to pre- 
vent the loss of water. In such a case 
the lower, one ought to be opened first, 
then water will rush through the upper 
when it is only partly open. If this wears 
the seat it does no special damage be- 
cause the small amount which passes here 
will be held by the lower valve without 
the excessive friction due to water pass- 
ing rapidly through a small opening, hence 
the lower valve will last indefinitely. 

Fig. 8 illustrates a section of piping that 
lies flat on a brick floor. It forms part 
of a system which carries water from 
two batteries of boiler to the sewer in 
the direction indicated by the arrows. A 
vertical pipe discharges into the tee at 4 
beyond which there is a short nipple B 
that was badly corroded by water con- 
stantly standing in it through a long term 
of service. 
one 


It was removed: and a new 
substituted as follows: The two 
unions shown were disconnected and this 
part was raised from the floor, swinging 
it on the nipple B as it was necessary 
to remove the pipe C. The remainder was 
then unscrewed out of the ell D like a 
carpenter’s huge auger coming out of a 
hole. The corroded nipple B was then 
removed and a new one put in, after which 
it was an easy matter to replace the ell D 
and 


screw the long pipe carrying one 
tee, three nipples, two ells and one- 
half of a union, back into place. The pipe 


C was returned to its place, then the 
whole of this end was carried downward 
until the two unions were ready to be con- 
nected, then the screwing on of the two 
nuts completed the job. By following,this 
plan it was necessary to break but two 
pipe joints (in addition to the nipple that 
failed), which saved much labor that 
would have been required by any other 
plan, as old pipe joints do not unscrew 
easily as a rule. 





The demand for competent teachers of 
industrial arts has led teachers college, 
Columbia university, to plan a series of 
night courses, by which young men who 
have a first-rate technical ability in the 
trades such as woodworking or machine- 
shop work can prepare themselves for 
the profession of teaching. These courses 
are being offered at night in the school 


of industrial arts of teachers college, 
covering mathematics, drafting, design, 
woodworking, machine-shop work, in- 
dustrial chemistry, industrial history, 


methods of teaching industrial arts. A 
three-years’ course of night work, it is 
claimed, will enable an expert mechanic, 
otherwise qualified, to gain a diploma as a 
teacher of industrial arts. 
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Patches on Boiler Plate 





lf for any reason it becomes necessary 
to put a patch on a the patch 
should be put on the inside, not on the 
outside. By putting it on the inside, a 
pocket in which scale or grease may ac- 


boiler, 


cumulate is avoided. The patch may be 
gotten inside the boiler ordinarily if made 
of an oblong shape, its short width being 
less than the 


hole. 


long diameter of the man- 
In putting on patches, it should be 
borne in mind that in cylindrical shells, 
the longitudinal stress per unit of section 
is only half as great as the peripheral 
stress per unit of section, and the patch 
Thus a 
patch with longitudinal edges having an 


should be designed accordingly. 


‘average inclination of 45 degrees to the 


circular seams, even though single-riveted, 
may be equally strong as a patch with its 
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FIG. I. SQUARE FIG. 2. DIAGONAL 
PATCH PATCH 


longitudinal edges perpendicular to the cir- 
cular seams, even though the longitudinal 
edges are riveted. The patch 
shown in Fig. 2 is strong as 


double 
equally 
the patch shown in Fig. 1, provided rivets 
of the proper diameter, properly spaced, 
are used.—The Fidelity and Casualty 
Company, of New York. 





The 


mission 


United States Civil Service Com- 

announces an examination on 
January 5, 1910, to fill a vacancy in the 
position of engineer, $1600 per annum, in 
the National Museum, Washington, D. C. 
The subjects and weights are as follows: 
Letter writing (a letter of not less than 
150 words on some mechanical and elec 
trical-engineering subject), 10; practical 
questions in mechanical and electrical en- 
gineering, the construction 
and operation of the heating plant and 
electric lighting and elevator machinery 
in first-class public buildings, 65; 


comprising 


educa- 
tion and experience in mechanical and 
electrical-engineering work, 25. The ap- 
plication form is No. 4 
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ractical Letters 


POWER AND THE ENGINEER. 





December 21, 1909. 


from Practical Men 


Don’t Bother About the Style, but Write Just What You Think, 
Know or Want to Know About Your Work, and Help Each Other 





WE PAY FOR USEFUL 


A Condenser Question 


Herewith is a sketch of our injector 
condenser of Knowles type and a photo- 
of the tail pipe. I have been 


graph 

















still at a loss to know why the tail pipe 
has to be in the water. I hope to hear 
from readers of Power. 
JosePpH S. LABONNE. 
Jewett City, Conn. 


A New Cure for Priming 





That story in a recent issue of POWER 
of the man whose hair turned white in a 
short space of time owing to his having 
been shut up in a boiler, reminds me of 
the way I acquired the white hairs 
sprinkled here and there among my 
luxuriant brown locks. 

Years ago I was at sea in the engine 
room. The first ship I sailed in was a 
little English tramp with compound en- 
gines and a boiler 
pounds of steam. It 
which never gave any trouble, and after 
three months’ experience I was no better 
equipped to take care of a hard job than 
before I’ went to sea. 

The next job was one of the (at that 
time) new triple-expansion jobs with 150 
pounds of steam. One evening, a few 


single carrying 45 


was an easy job 

















































































































FIG. 2. TAIL PIPE DISCHARGING ABOVE days after we had put to sea on the way 
SURFACE OF WATER to Bombay, the chief entertained us at 
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FIG. I. ARRANGEMENT OF CONDENSER AND TAIL PIPE 
anxious to know for a long time why the supper with a harrowing account of 


condenser could not be run with the tail 
pipe discharging above the surface of the 
water in the tail race. A few weeks ago 
I tried it and found it worked all right, 
as shown in Fig. 2. I have asked several 
well posted engineers about it, and I am 


disasters which had been caused by prim- 
ing boilers. I had had no experience with 
priming and I swallowed whole what the 
chief not knowing that he 
“stringing” me. As my watch was from 
12 to 4 am., I turned in shortly after 


said, was 


IDEAS 


supper. For a long time I could not 
sleep, but rolled restlessly from one side 
to the other worrying over those prim- 
ing yarns. Eventually I fell into a 
troubled sleep and dreamed of priming 
boilers and a series of terrible disasters 
all attributable to priming. When the 
watch called me at a quarter to twelve ] 
and went below. The 
had their effect, how- 
went my rounds my 
nerves on edge and an oppressive sensa- 
tion that something was going to happen. 


got up and dressed 
terrible dreams had 
and | 


ever, with 


Suddenly there was a loud bang, the 
blood froze in my veins, here it is a 
last, this is that terrible priming which 
the chief had spoken about. What was I 
to do? I had had no experience, so was 
at a loss. The noise, however, did not 
recur immediately and I was beginning 
to think that I had been mistaken, when 
suddenly again came that sharp bang. I 
made a dive for the stokehold and called 
the fireman. 2 

“Smith,, you were donkeyman ‘in your 
last ship, weren’t you?” 

Veg. aur 

“Will you come into the engine room 
with me a minute?” 

So Smith and I went into the engine 
room and the moment we entered there 
came another bang, if anything louder 
than the previous ones. 

“What was that?” I inquired, my voice 
shaking with terror. 

“She’s primin’, sir.” 

“What’s the best thing to do?” 

“Link her up a bit, sir, and I'll put up 
the ashpit dampers; that ought to fix it.” 

So I linked her up and Smith went into 
the stokehold and put the ashpit dampers 
on, but it didn’t seem to do much good. 
At intervals the terrible bangs recurred 
and seemed to be getting worse, if any- 
thing. At last I could stand it no longer 
and, calling Smith to stand by, I went 
up the engine-room ladder to tell the 
chief. His room was just opposite the 
engine-room door. He was awake and 
immediately galled “come in” in response 
to my knock. 

“Well, what’s the matter?” said he. 

“She’s priming terribly.” 

“How do you know?” 

“Good God, man, every once in awhile 
she’s making the most 
ever heard.” 

“What have you done?” 

“I’ve linked her up and put the ashpit 
doors on, but it don’t seem to have made 


awful bangs I 








December 21, 1900. 


any difference. Can you suggest any- 
thing else?” 
“If I were you,” he replied while a 


smile played about his lips, “I would shut 
or hook back the engine-room door.” 
And, as though to emphasize his words, 
the ship rolled heavily and the iron door 
of the engine room swung with a loud 
bang against its iron frame. 
E. A. Drxte. 
New York, N. Y. 


= 1 


The Melville-Macalpine 6000- 


Horsepower Reduction Gear 





much interested in the account 
of the turbine reduction gear, which ap- 
peared in a recent issue of Power, also 
in London Engineering, and I should like 
to have an expression from Power read- 
ers as to the probability of being able to 
transmit continuously and 
this amount of power on a gear with 
teeth pitched at 1% inches and making 
1000 revolutions per minute. If a tooth 
should fail, there would be a fine smash- 
up. Of course, I understand it is in an 


experimental stage only. 


I was 


satisfactorily 


E. Fo.ey. 
New York, N. Y. 





An Easily Constructed Air Gage 


The accompanying sketch shows an air 
gage which I made and mounted on the 
gage board in the engine room. This 


1 me 8 
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DETAIL OF AIR GAGE 
gage was connected to the main air duct 
on a forced-draft system with which the 
plant was equipped, and would indicate 
the pressure in inches of water. 
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The body of the gage is of brass about 
14 out on 
side as shown in the drawing. The line from 
the air duct is connected at C. The hole 
H is drilled and tapped for a short dis- 


inches in diameter, cut one 


tance with an \%-inch pipe tap and fitted 
with the plug D; A is a glass tube about 
1% inch outside diameter and about 10 or 
12 inches long, the length depending on 
the pressure of the This 
fitted as shown: G is a rubber gasket, 
the space above G being filled with plaster 
of paris; B is the scale fastened with 


air. tube is 


screws and graduated in inches. 

The instrument is fastened to the gage 
board by a screw through the angle piece 
at the bottom. The smell hole under the 
glass is drilled from the point E and. is 
plugged at E. The hole H is filled with 
water, colored red, which the 
of the air forces upward in the glass 


pressure 


tube. 
R. L. MossMAN. 


Tampa, Fla. 





Overworked Boilers 


An operating engineer can hardly secure 
a position where a knowledge of firing 
and conditions essential to economy and 
efficiency in the boiler room will not be 
invaluable. 

I know an engineer who took charge 
of a lighting, power and heating plant. 
The boiler room contained four 275-horse- 
power Heine water-tube and four 72-inch 
by 18-foot return-tubular boilers. In the 
engine room were three engines, one 36x54 
Corliss, 75 minute ; 
34x48 Corliss, 80 revolutions per minute, 
and one 28x42 Corliss, 120 revolutions per 
minute. The 
and the average cutoff on the peak loads 
would be about one-third stroke, and the 
back from 5 to 8 
pounds. 


revolutions per one 


engines were overloaded, 


pressure carried 
The economy under these condi- 
ticns was about such as one might expect 
from a plain slide-valve throttling engine. 

Now, the capacity of the boilers was 
1700 horsepower, and the engines carrying 
the peak load had an output of approxi- 
mately 900 horsepower each, or a total of 
1800 horsepower. Now, under the 
ditions the engines could not have required 


con- 


less than 35 pounds of steam per horse- 
power-hour, so that allowing nothing for 
the auxiliaries, the boilers, assuming that 
all of them were on, were greatly over- 
loaded. The four Heine boilers were set 
two in a single setting, in order to lower 
the cost of stoker installation, only one 
stoker being used for both boilers. In 
order to repair one 275-horsepower boiler, 
it was necessary to cut out 550 horsepower. 

It was next to an impossibility to give 
the attention they should 
have had, especially during the winter. It 
was absolutely impossible to pull the load 
with one battery of 550 horsepower cut 
out. 


these boilers 
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When the chief went to this plant he 
found that the return-tubular boilers were 
hand The 
stoker fired, and using forced draft, and 


fired. Heine boilers were 
were doing all the work, the hand-fired 
boilers being run for a “bluff.” 

The 


foréman, whose knowledge of the quality 


boiler room was in charge of a 


of “booze” exceeded his knowledge of 


boiler-room practice, therefore he dis- 


carded him. The men who had been fir- 
ing the tubular boilers were in the habit of 
keeping a mound of coal next to the fire 
doors, leaving the back of the grates, near 
the bridgewall, bare. This was easy on 
the fireman, and beside he burned less 
coal than if he had spread coal properly 
the As a result the Heine 


boilers were crowded so that tubes were 


over grates. 
being constantly burned out, and it was 
costing $150 per month to keep up repairs 
on these boilers for this item alone. 

The new engineer first endeavored to 
secure better handling of the fires under 
the hand-fire boilers, and those who were 
willing to learn he instructed, and those 
who would not, were 


discharged, and 


other firemen secured in their places. In 
the 


per 


this way he relieved Heine boilers, 


and saved over $125 month on the 
repair bills. 
It will be readily admitted that without 
a thorough knowledge of boiler-room 
work this engineer could not have coped 
with the situation. 
WILLIAM WESTERFIELD. 


Lincoln, Neb. 





A Christmas Bill of Fare 





The 


propriate 


following would be a rather ap- 


“spread” for the power-station 
operator who is on duty on Christmas 
day. 
ELECTRIC COMPANY. 

Christmas Dinner. 
December 25, 1900. Operating Gallery 
Pumps. 

Feed Water. 

(Hunter). 

Dynamo (stuffed with amperes). 
Motors 
Repair Work. 
Turbines (ala Curtis). 


Condensers. 
Rotary 

(assorted). Alternators, 

Electric Shock. 


soilers (steamed), 


Frequency. Power Factor. 
Split-pole Converters. 
Amperes. Currents, Volts. 
Watts. Energy. 


Short-Circuit. Ground. Shutdown. 


D.C. Jui-e. Operating. \. C. Juice. 
Cycles. Speed. 
K. W. Peak Load. B. TT. Ge 
a. Vs oe Music. 
From 7 a.m. to 6 p.m. Meters. 


Harry J. Burton, 


Schenectady, N. Y. 








Preventing Water Hammer in 
Radiators 





The accompanying drawing illustrates 
how to overcome the danger of bursting 
pipe fittings and prevent water hammer 
in radiators and at the same time assist 
proper circulation. A check valve on the 
steam line to the radiator is the secret 
of the whole thing. 

The check valve is so arranged that 
when steam is turned on the radiator, it 
closes. As the steam flows to the cold 
radiator, it condenses and creates a vac- 
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duced; the following sizes of brick be- 
ing available for linings less than 4 inches 
in thickness: 






No. 1 split...... ce ceeees 14% x4%x9 a. 
y . 3 » ‘a A ( . J 
es Be Gs a 4.4.0 808 8 e880 2 = 9 inches. 
Straight nine inches...... 214x4 9 inches. 
Sma!! nine inches........ 214x31%)x9 inches. 
IN ood wi hrkola ce ak wake Soe 214x24%4x9 inches. 
Cheeker ..... ‘ ee ee 2%x2%x9 inches. 
How Set. Thickness. 
Set on end. Lining 1144 inches. 
Set on end. Lining 2 inches. 
Set on end. Lining 2% inches. 
Set on end. Lining 3% inches. 
Set on end. Lining 2% inches. 
Set on end. Lining 2% inches. 
In order to avoid, as far as possible, 


cutting brick, the lining can be put in in 
a spiral having a pitch equal to one brick 
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Return Line 


Check 

CHECK VALVE 
to create the vac- 
opens up and al- 
This prevents the 
in nearly all radi- 
is first turned on. 
automatically and 


uum, but as it begins 
uum, the check valve 
lows air to rush in. 
sound which is heard 
ators when the steam 
The check will work 
requires no attention. 

FE. H. MArzoer. 

Youngstown, O. 





Linings for Steel Chimneys 


It is well known that small unlined 
steel chimneys are very severely damaged 
by corrosion, particularly where the coal 
used contains iron pyrites or “brasses” 
(FeS:), as is often the case with bitumi- 
nous coals. In burning such coals one 
of the products of combustion is 
phurous-acid gas 


sul- 
(SO:), and a_ portion 
of this gas is apparently absorbed by the 
light flocculent of which 
gathers on the inside of the chimney. 
The joints of small stacks are very rarely 
tight, and at every rain storm more or 
less water is driven into the stack ‘through 
the badly made joints. 


coating soot 


The water comes 
in intimate contact with the sulphurous- 
in the and the result is 
sulphuric acid (H:SO,) which attacks the 
metal. The white or rusty-white deposit 
found in 


actd gas soot, 


many steel chimneys beneath 
the soot is sulphate of iron. 

It is often considered that small stacks 
cannot be lined, but it is possible to put 
a lining in any stack in which a man 


can be slung on a “bosun’s” chair. Such a 
lining will, to a large extent, prevent 
corrosion, and in most cases will im- 


prove the draft, and the available stack 
area will not of necessity be greatly re- 


Power, N.¥. 


TO PREVENT WATER HAMMER 


in the circumference of the chimney, or 
they can be set in rings, as may be de- 
sired. The edges of the brick must be 
rubbed so that they will key in. This is 
particularly necessary at the lower por- 
tion of the chimney where the heat is 
greatest, and it is advantageous to have 
the radial joints slightly open the 
inside of the chimney. In putting in a 
lining of this kind it is a good plan to 


on 
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sary to use a complete ring, as one can 
be made in several pieces, and the gaps 
can be bridged by a piece of flat iron. 
The mortar for laying up _firebrick 
should be very thin, about the consistency 


of pea soup, and the brick should be 
dipped and rubbed firmly into place. The 
addition of lime or sand to fireclay 


mortar spoils it, and a trowel should not 
be permitted om such work, the only tool 
required the being 
“skutch.” The mortar should consist of 
a mixture of raw and calcined fireclay, 
ground fine, about 25 to 40 per cent. raw 
clay and 75 to 60 per cent. calcined clay 
or old firebrick. The should 
of the same quality as the brick it is 
used with and preferably should come 
from the same pit; from 300 to 450 
pounds are sufficient to lay 1000 bricks. 
A. E. Drxon. 


by bricklayer his 


clay be 


Cleveland, O. 





Keeping Seaweed from Pumps 


I have two 20 and 12 by 12-inch duplex 
steam-driven pumps taking water from 
Jamaica bay. The end of the suction 
pipe is inclosed in a wooden box and is 
provided with a foot valve. The box is 
made as shown in the drawing. Three- 
inch planks are given a coat of copper 
paint, sharpened on one end and driven 
down into the sand as far as they will go. 
They are then spiked onto the frame of 
the box, which had been previously made, 
and sawed off on top. The three sides 
of the box are made in this way, the 


Dock Level 
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SCREEN PROTECTION 
leave a slight air space between the brick 
and the metal at the lower part, but 
in the upper portion of the chimney the 
lining can be placed against the metal. 
In some cases it is a good plan to put 
in a shelf of angle iron to support the 
lining at intervals, but it is not neces- 
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FOR SUCTION PIPE 
planks being tongue and groove and 
minus holes. The top is planked tight 


also, and the side facing the bay is left 
open, but is provided with two removable 
screens, three to the inch. 

When these screens get blocked with 
grass, one can raised, let 


be cleaned, 
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down and the other one done in the same 
way without stopping the pump. All the 
water that goes to the pumps has to go 
through these screens. I find this a very 
good way to keep grass out of the pump, 
especially as one of the pumps is running 
at all times. 
JoHN Mor .ock. 
Barren Island, N. Y. 





Where is the Leak? 





Within a short time two of the ladies 
at the cottages in this place have re- 
ceived severe electric shocks in attempt- 
ing to draw water from faucets while 
standing on a floor that was wet from 
scrubbing, and a boy received a bad shock 


in attempting to turn on water while 
sitting in a bath tub. We experience 
trouble also with the telephones when 
there is much trouble with the power 


lines, which at times swing into the tele- 
phone lines. 

The power house is at least S00 feet 
from the hotel and cottages, and each 
telephone is connected to ground through 
carbons, the grounded line being ground- 
ed on the pipe line to the power house. 

Can anyone explain why we are sub- 
ject to these shocks from water pipes and 
telephones ? 

WE py S. GEAGER. 

Colgate, Cal. 





Receiver Pressure 


Nothing pleases me better than to start 
the “old man,” as we call our chief, talk- 
ing on the “practical,” and when I read 
F. L. Johnson’s article under the title of 
“Tom Sawyer on Receiver Pressure,” I 
knew I had something to draw him out. 
With the issue of November 16 opened at 
the proper page I went into the office, 
and as I anticipated soon got him going. 
After some preliminary theorizing he re- 
lated some of his own experiences bear- 
ing on the subject, as follows: 

“Some ago I was hired to run 
the day shift in an electric-light station 
which 


years 


included among its equipment a 
14 and 28 by 30 tandem-compound en- 
gine. When I first took. charge of the 
shift, I found the receiver gage register- 
ing 2 inches vacuum, and after verifying 
its accuracy by indicator cards, I prompt- 
ly raised it to two pounds pressure. I called 
the superintendent’s notice to the superior 
cards obtained, and he ordered that the 
ight engineer maintain that receiver 
pressure, during the night shift, when 
the heaviest and lightest loads prevailed, 
within the compass of two pounds mini- 
mum and 10 pounds maximum. 

“The night man was rather jealous of 
the new man, and held to the firm con- 


Viction that he was obtaining the best 
* 
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results on the heaviest loads by limiting 
the receiver pressure to five pounds maxi- 
mum. The pressure, by the 
way, was regulated by shifting a link 
block close to the eccentric, and really 
forming a part of the 
After some friendly argument the night 
man offered to convince me by undeni- 
able proof that he was right in his con- 
tention. I had no idea of how he pro- 
posed to do this, as the engine was a 
shaft-governed machine, belted to a 
dynamo, which, by the way, belonged to 
that loud-noised humming family. 

“T accepted his invitation, and that 
night appeared when there was a fairly 
The 
receiver pressure stood at 10 pounds, and 
I noticed the engine was not running as 
smoothly as I expected to find it. The 
engineer proceeded to apply his test by 
decreasing the receiver pressure, and with 


receiver 


eccentric rod, 


good, steady load on the engine. 


his hand on the handwheel, said: ‘Now 
listen to the hum of that dynamo.’ I did, 


and undeniably the hum of that machine 
changed as the fell, and, un- 
doubtedly, that hum proclaimed the en- 
gine going faster; there was no mistak- 
ing it. 

“Here, apparently, was one of my pet 
theories knocked on the head by actual 
cbservation. I acknowledged the inevit- 
able, but it was a bitter pill to swallow, 
as I knew that it would be all over 
town how the local man put a kink in 
the imported, and more expensive man. 
What sleep I got that night was after 
forming a plan of action for the morrow, 
or rather that day, for it was near day- 
light. With the indicator ready, I 
perimented with the pressure, 
and was surprised to note that with every 
turn of the the distribution 
of the steam changed, so that actually, at 


pressure 


cxX- 


receiver 
handwheel 


10 pounds pressure, all the low-pressure 
work was done at one end of the cyl- 
inder, with a consequent loss of vacuum, 
while at two pounds, the point at which I 
had left it the previous day, the distri- 
bution ideal. As | that the 
superintendent had been invited to see 


was knew 
for himself the engine performance that 
night, I worked diligently during the 
noon hour—when I and at 
last attained results that showed the cut- 
off was equal at 10 pounds receiver pres- 


was alone, 


sure and very much off at five pounds, and 


from tests, I knew I had changed the 
conditions of things so that the hum of 


proclaimed that Io 
pressure what it 
Well, the order of two pounds 
minimum, to pounds maximum remained 
books, 


highly discomfited night engineer the next 


that dynamo plainly 


pounds receiver was 


needed. 


on the order and there was a 


day. 
“This is a particular case, but might 
Sawyer’s case be also a 


not ‘Tom’ 


particular one? Might not the piston or 
exhaust valve of his machine be inclined 


to let some steam by them; these mem- 
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wil leak much more 
steam at 15 pounds than at five pounds. 
“I once had charge of a Corliss en- 
gine, that 
load, and also running 


bers, you know, 


was running under a_ heavy 
under a_ hardly 
perceptible compression. The engine ran 


well, and though I believe in compres- 
sion, I had no reason whatever for ap- 
plying it to this engine. However, hav- 
ing nothing else to do one day, while over- 
hauling minor details it occurred to me 
that, as it ran good with little compres 
sion, it might run still better with the 
‘regulation’ amount, and on that theory I 
changed the point of closure of the ex- 
haust valves. I was immensely surprised, 
that the 
three strokes out of ten, took steam the 
full stroke. Why? I 
able to duplicate the action of 
gine with another, nor have | 


to satisfactorily explain it on 


however, to find now, engine, 


have never been 
this 
been 
this 


gine, unless a possible solution of it is 


en- 
able 
en- 


the fact that the steam was superheated, 
and by applying compression I was caus- 
ing the 
steam, when we had installed a costly ap- 
for filling the 
superheated from 


engine to compress saturated 
with 
boilers. 


clearance 
the 
Cards from the engine, however, showed 
no marked condensation of the compres- 
sion. 


paratus 


steam 


“It is surprising how many engineers 
test the effect of compression on their 
engine by noting the change of hight of 
the governor link collar, and how many 
come to a hasty, and wrong conclusion 
the fact that the cutoff 
practically the same or probably was a 
trifle later. The fact that the 
remained at the same hight is a strong 


from remained 


governor 
point in favor of compression. To illus- 
trate, suppose an engine was doing 100 
horsepower. 


PXLXAXN 
100 horsepower = _ : 





33,000 


If any one of the factors on the top 
line be decreased, some other factor must 
be increased. Now, suppose we had an 


indicator card with an absolutely square 
corner where compression should show, 
it is that by 
curved line representing compression, we 
cut off a slice from the area of the card, 
and as 


very evident drawing a 


we know that we are doing 100 
horsepower of work, then some of the 
other factors must increase, and naturally 
enough it will be N, unless the point of 
cutoff happens later, thus again giving us 
the same area of But the fact 
that the cutoff later by com- 
pressing, say, up to initial pressure, as 


card, 
happens 


compared with running with no compres- 
sion, does not, by any means, prove that 
the more 
horsepower, for though the steam valve 


engine is using steam per 
is opened a longer period, steam does not 
fiow into the cylinder the whole time it 
is open, as it meets steam of equal pres- 
sure filling the Sut,” 


cluded the chief, “the whole thing affects 


clearance. con- 
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economy no more than a flea’s weight on 
a bull affects its market weight, and that 
is the reason why no one has been able 
to prove that compression is either eco- 
or uneconomical ‘in terms of 
pounds of water per horsepower-hour.’ ” 
H. HuGHes. 


romical 


Roxbury, Mass. 





Cylinder Lubrication 


The faulty lubrication of a_ cylinder 
may be the result of using an oil of too 
low fire test or of poor methods of ap- 
piying the oil to surfaces requiring lubri- 
cation; then it may be due to an improper 
fit between surfaces which allows the oil 
to be forced away from the place where 
it should its work. The makers of 
any engine will gladly advise what oil 
should be used with their engine, and it 
is always a good policy to follow this 
advice 


do 
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away in a blue smoke, leaving the sur- 
faces dry and harsh, which allows them 
to become cut and grooved. 

To get satisfactory lubrication the oil 
must work under the right conditions. 





Cups to Receive and 
Distribute the Oil 





FIG. 3. 


It is not the quantity but the quality and 
how it is introduced into the cylinder 
that give the results. You may have the 
best engine built and also the best lubri- 

















up to a certain point. If you cator or pump and use the best oil on the 
think you are not getting the results market, but if these do not work in 
which your experience tells you you harmony, you would be foolish to ex- 
should, find out for yourself where the pect results. The lubricator should be 
O Ort Oo O 
1 
a“ - oS 
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FIG, 2 


If the oil is 
too thin, it does not protect the walls of 
the cylinder and valves properly, or does 


trouble lies and correct it. 


not make a good packing nor assist as 
it should in helping -the piston rings to 
hold the pressure. 
fire 


It may be of too low 


test, in which case it would burn 


Power, N.Y. 


above the throttle valye just as far as 
conditions permit, as this insures more 
That is the key to 
Completely atomize 


perfect atomization. 
the whole situation. 
a good oil and the question will not be, 
much, but how little, 
used, and the results will 


must be 
shory up on 


how oil 
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the right side of the ledger. And even 
if you don’t get a glimpse between the 
covers of that volume, when you look 
into the engine the satisfaction of seein 
the silky luster of the cylinder is sufh- 
cient. I have used one large lubricator 
on a header to lubricate six engines with 
the best success. 

The accompanying sketches may prove 
interesting to those concerned in lubri- 
cation problems. This 
put on any cylinder with very little 
trouble and expense. Referring to Fig. 1, 
a %4-inch-pipe tap hole is drilled into 
the cylinder on both sides as far as the 
center of the valve seat, thence up to the 
face. With the valve in position, as 
shown in Fig. 2, a cup is drilled in the 
face. This cup picks the oil up and after 
lubricating the valve seat is deposited 
into the oil grooves. On the return stroke 
the steam entering the %-inch groove 
forces the through the 1/16-inch 
groove into the cylinder. Fig. 3 shows 
the arrangement of the oil cup for 
gravity’ feed. This is a very efficient 
method of lubrication and it gives grati- 
fying results on the Corliss valve as well 
as the plain slide valve. 

H. M. NicHotts. 


system may be 


oil 


Chicago, Ill. 


Our engine is of the automatic piston- 
valve type, 14x14-inch, running 223 rev- 
olutions per minute. The valve is very 
heavy and is controlled by a Rites inertia 
governor, which is very sensitive and 
soon begins to “hunt” if the valve does 
not receive lubrication. I have 
tried various grades and kinds of oil and 
find that I get the best service from the 
engine when using a high-grade, heavy 
oil, of which 1% pints for a 12-hours’ run 
is sufficient. 


proper 


E. H. CAVANAUGH. 
Altamont, III. 





Condenser Wanted Cleaning 


The absorption refrigerating system in 
our plant was not working as well as it 
should last The absorber and 
condenser got very hot, and the cooling 
water did not seem to have very much 
effect on them, and we came to the con- 
clusion that the coils were dirty. 

We connected a I-inch steam line to 
the manifold at the top of the condenser 
and absorber, and took the plug out of 
the bottom manifold. After drawing the 
charge over into the generator, we opened 
the steam valve and blew the coils out 


summer 


with steam «aid it would be hard to 
imagine the dirt we blew out of the coils. 
After they were cleaned, the system 


worked better than it had worked for 
years, sO we made a permanent fixture 
of the steam connection, so as to keep 
the coils clean. 

WALTER C. EncE. 


Philadelphea, Penn. 
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Annual Meeting of Mechanical Engineers 


A Number of Good Papers Presented. George Westinghouse Elected 
President. 187 Members Added to Roll. Spring Meeting at Atlantic City 





The annual meeting of the American 
Society of Mechanical Engineers was in- 
augurated by the gathering of the mem- 
and guests of the society in the 
auditorium of the Engineering Societies’ 
building on Tuesday evening, December 


7, to listen to the address of the retiring 
president, Jesse M. Smith. 


bers 


PRESIDENT’S ADDRESS 

The presidential address dealt with 
The Profession of Engineering. History 
tells us of the emperors and kings under 
whom the great engineering feats of the 
past were accomplished, but one looks in 
for a mention of the men who 
planned and carried out the work. 

The first organization of engineers was 
the Smeatonian Society, organized in 
1771 by Smeaton and his contemporaries. 
All of the great national societies were 
founded during the nineteenth century. 


vain 


Institution of Civil Engineers of Great 


I a dove vk sere ek ete a 8k eS 1818 
Institution of Mechanical Engineers.... 1847 
La Société des Ingénieurs Civils de 

fy. OPORTO TP eT rT Te ee rre rr er 1848 
Die Verein Deutscher Ingenieure...... 1856 
American Society of Civil Engineers... 1852 


American Institute of Mining Engineers 1871 


American Society of Mechanical En- 
ME. cr it-k 644 8 ea ae oO bk we eee 1880 

American Institute of Electrical En- 
DN SicGwa nies es ea ased.n ma hake e 1884 
The four greatest national societies 


have an aggregate membership of over 
19,000. Twelve national societies of en- 
gineering specialists comprise more than 
13,000 members. Twenty-three local en- 
gineering societies in different cities of 
the United States 8600 in their 
membership. 

The address refers in detail to the in- 
terchange of visits and courtesies between 
the great international the 
acceptance in 1889 of an invitation tended 
by the Institution of Civil Engineers of 
Great Britain and of the Société des In- 
génieurs Civils by the four American na- 
tional societies; of the visit of the Me- 
chanical Engineers to the Institution of 
Civil and Mechanical Engineers and the 
French society in 1900; to the joint meet- 
ing of the Institution of Mechanical En- 
and the American Society of 
Mechanical Engineers at Chicago in 1904, 
and to the intended visit of the American 
Society of Mechanical Engineers to the 
Institution of Mechanical Engineers in 
Great Britain during the coming summer. 

Alluding to the Engineering Societies 
building in New York, Mr. Smith said: 
“Under the same roof are grouped to- 
gether, besides the American Society of 
\iechanical Engineers, the American In- 
stitute of Mining Engineers and_ the 


count 


societies; to 


gineers 


American Institute of Electrical Engi- 
neers, fifteen other societies of engineer- 
ing and allied arts. Twenty-five thousand 
engineers practising in all the specialties 
of engineering may call this building their 
professional home.” 

In the Institution of Civil Engineers, 
as well as in the Institution of Mechanical 
Engineers of Great Britain, no person 
is admitted into the lower grade of mem- 
Lership except he can pass a satisfactory 
examination as to the fundamental prin- 
ciples of by ‘an 
board of the Institution. If the technical 
schools in Great Britain maintain an 
equally high standard in granting their 
degrees in engineering, then the degree 
may be accepted in lieu of an examina- 
tion. 

In other 
stitutions in 


engineering examining 


the 
Britain 


engineering in- 
the 
the 
So- 
person 


words, 
Great 
standard for the degrees granted by 
technical schools. In the American 
ciety of Mechanical Engineers a 


establish 


may enter the society as a junior upon 
the presentation of a degree in engineer- 
ing from a technical school, but the so- 
ciety has not standard by 
which to measure that degree. 
tion to higher grades of membership in 


established a 
Promo- 


our society is made only upon a show- 
ing of engineering experience satisfactory 
to the membership committee, which is 
maintaining a high standard of member- 
ship. 

If we are to have a profession of engi- 
neering as distinguished from the trade 
of engineers, we have a_ broad 
education befitting that of a learned pro- 


must 


fession, as distinguished from a narrower 
suficient for of a trade. 
President Lowell, of Harvard, in his re- 
cent remarkable inaugural address 
this as his “The 
of liberal our 
modern 


education men 
gave 


conclusion: best type 


education in complex 
aims at 
who know a little of everything and some- 
thing well.” The 
being at the head of the larger engineer- 


world producing men 


engineer capable of 
ing works must know something of many 
things, several things well and one pro- 
foundly, still one-sided if all 
this knowledge is confined strictly to his 


and is 


profession. 

The American Society of Meehanical 
Engineers has before it a future of use- 
fulness to its influence in 
the profession which is unlimited. It re- 
quires only that we stand by our tradi- 


members and 


tion of increasing the membership with 
men of high quality as engineers, that the 
members madntain enthusiastic devotion 


to good professional work, that they co- 
operate with other in the broadest 
and thost friendly spirit to produce that 
solidarity of membership and devotion to 
high ideals which will compel the world 
the engineering 
with the other learned professions. 


each 


to class profession of 


OFrFicers ELEcTED 

The presentation of the president’s ad- 
dress was followed by the announcement 
of the results of the 
for the ensuing year: 


election of officers 
President, George 
Charles 
Goss, E. D. 


Westinghouse; vice-presidents, 


Whiting Baker, W. F. M. 


Meier; managers, J. Sellers Bancroft, 
James Hartness, H. G. Reist. 
After the new president had been in- 


troduced to the audience, the meeting 
adjourned to the headquarters of the so- 
ciety in the where the 
and president-elect with their 
ladies received the membership and their 
friends. 


same building, 


president 


WEDNESDAY 
The Wednesday morning session was 
devoted to the reception of reports of the 
council, tellers of election and various 
the consideration of 


proposed amendments to the constitution. 


committees, and to 


One hundred and eighty-seven members 


were added to the roll, and it was an- 
nounced that the spring meeting would 
be held at Atlantic City. The 


amendments relating to the qualifications 


several 


of candidates for the grades of associate 
and junior membership, as well as pro- 
viding for a Committee on Public Rela 
tions, were referred to the membership 


by letter ballot. Reports from the 
Standardization and Plant Installation 
Committees of the Gas Engine Section 


were received and abstracts will be found 
in our treatment of the meeting of that 
section. 

On Wednesday afternoon, through the 
courtesy of George Gibbs, chief engineer 
of the Pennsylvania Tunnel and Terminal 
Railroad Company, and a member of the 
society, the members and guests of the 
society were afforded an opportunity to 
the and 
This was the 


inspect new passenger station 
terminal and service plant. 
only excursion of the society en masse, 
but offered 
for visits to local industrial 


establishments. 


various opportunities were 


stations and 


THURSDAY 


Thursday afternoon, December 9, was 
devoted to the presentation of the five 


papers: Tanbark as a_ Boiler Fuel, 
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by David Moffat Myers; Cooling Towers 
for Steam and Gas Power Plants, by 
J. R.  Bibbins; Governing Rolling 
Mill Engines, by W. P. Caine; An 
Experience with Leaky Vertical Fire-tube 
Boilers, by F. W. Dean, and a second 
paper by the same author+on The Best 
Form of Longitudinal Joint for Boilers. 
The paper first named, was published in 
Power, November 30. Albert A. Cary said 
that the chief trouble with tanbark 
furnaces is the rapid deterioration of the 
firebrick around the stokehole openings. 
This defect is obviated by the insertion 
of a cast-iron lining into the stokehole, 
with a shoulder on top to hold it and a 
second shoulder at the bottom turning in- 
ward to support a second cylinder of such 
length as to bring the top of the tanbark 
cone, as it is fed onto the grate, some 
distance from the corner of the stokehole 
cpening. 

A second part subject to rapid deteriora- 
tion is the side of the furnace near the 
grate. Around the base of the cone of 
anbark on the grate, there exists only a 
thin layer of fuel which allows the air to 
pass through readily and causes combus- 
tion so intense as to destroy the furnace 
walls in the immediate vicinity in a com- 
paratively short time. This difficulty is 
overcome by building the furnace wall 
with an offset of several inches sloping 
down to the grate so that the cone of 
fuel will have a base of larger diameter 
than the width of the grate, and the extra 
thickness of fuel thus obtained at the 
edges of the grate prevents too rapid 
infiltration of air and produces more uni- 
form combustion. Mr. Cary’s experience 
with tan presses was that the moisture 
content of the tan could be reduced con- 
siderably more than had been indicated 
in the paper, and that preheated air should 
by all means be introduced into the ash- 


pit. : 
The paper on cooling towers was freely 
criticized and discussed at such length 


that it will be necessary to publish both 
the original and discussion when more 
space is available. 


W. P. Caine’s paper on Governing 
Rolling Mill Engines was given a limited 


hearing and the discussion turned to Mr. 
Dean’s first paper on vertical boilers. In 
a written discussion, A. Bement, of 
Chicago, suggested that leaking tube ends 
were caused by local heating due to 
restricted passages. One case was cited 
where the trouble was cured by passing 
the hot gases over a nest of water tubes 
on their way to the fire tubes of the main 
cylinder. In another instance the lower 
tube sheet of a vertical boiler was covered 
with asbestos. 

R. P. Bolton thought’ that the design 
invited what followed and that the tubes 
were too large and too long, the last 5 
feet doing no good at all. The tube sheet 
should be at least 7 feet above the grate. 
The detached furnace, or dutch oven, was 


, 
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recommended to prevent linkers, etc., 
from entering the tubes, adhering to the 
surfaces and stopping the flow of gases. 

William Kent commended the moral 
courage of any man who made a failure 
public, and ¢poke of his unfortunate ex- 
perience with .the Edgar boiler ‘some 
years ago. In a humorous vein he said 
that he had often advised Mr. Dean to 
desist from designing boilers, as he could 
easily buy a much better boiler than he 
could make. 

John C. Parker characterized the chain 
grate as being too inelastic for the vary- 
ing demands of everyday service. It was 
O. C. Woolson’s opinion that to obtain 
the best results, combustion must be com- 
pleted before the gases enter -the tubes. 
The dutch oven was becoming popular 
because it was correct in principle, and 
if Mr. Dean had used it, he would have 
had no leaking tube ends. 

Albert A. Cary had remedied similar 
troubles by lowering the grates, and in 
instance had introduced a checker 
brick wall between the fire and the tube 
Incomplete combustion, he said, 
conduced to zone combustion or an al- 


one 


sheet. 


ternation of zones of intense heat and 
comparative coolness, producing the 
strains due to unequal expansion and 


contraction of tube sheet and tube ends. 

The chairman, L. P. Breckenridge, re- 
quested Mr. Dean to experiment with one 
of his boilers by burning all of the fuel 
possible on the grates with all of the 
draft he could get. Then, after noting 
results, stop one-half or more of the 
tubes, and while burning the same amount 
of fuel on the same grate area also note 
results. It was his opinion that we have 
a few pieces of laboratory apparatus, but 
very few boilers, and of the proper rela- 
tion of grate area to heating surface, but 
little was really known. : 

E. D. Meier, who organized the syndi- 
cate to put the water-tube boilers into 
the boiler house at the Columbian exposi- 
tion, said that in the burning of oil it was 
necessary to direct the flame so that no 
unburned oil could strike the tubes. 
Small particles upon striking the tubes 
would stick and spread out, producing 
lecal heating and finally resulting in a 
leaky tube. To prevent this, the oil should 
be directed and away 
the tubes. He had always believed in the 
utility of larger combustion chambers. 


downward from 


R. P. Bolton was given the first chance 
to discuss Mr. Dean’s second paper on 
boiler joints, which appeared in the Octo- 
ber 26 number of Power and has been dis- 
cussed editorially. He said that the joint 
advocated by Mr. Dean had been tried 
as long ago as 1858 and was used in the 
British merchant marine, where it gave 
satisfaction, while the unequal length of 
strap was used in the navy with more or 
less unsatisfactory results. 

E. D. Meier thought that for marine 
boilers, from 12 to 15 feet in diameter, 
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it was a most excellent joint, as it took 
care of the buckling of the plates which 
was caused by the breathing action due 
to changes of pressure. But he believed 
that on the smaller drums of water-tube 
boilers, from 36 to 48 inches in diameter, 
a long inside strap was better, but should 
be made thin and be shaped to the cur- 
vature of the shell by being rolled with 
it at a red heat. 

Mr. Greene enumerated the United States 
cruisers “New York,” “Columbia” and 
“Minnesota” as being fitted with boilers 
having this type of joint. S. F. Jeter 
said that laboratory tests showed the 
weakest point of a joint to be along the 
line of rivet holes, while rupture usually 
took place at some other point. It was 
evident that factors besides those 
entering into the laboratory test should 
be considered. 

On Thursday evening a reception was 
tendered by the membership of New 
York and vicinity to the officers and mem- 
bers of the their ladies and 
guests, at the hotel Astor. 


some 


society, 


GAS-POWER SECTION 

At the session of the Gas Power Sec- 
tion, held separately from the main ses- 
sion on Thursday afternoon, there were 
presented two important committee re- 
ports and very interesting papers. 
The reports were those of the Plant Op- 
eration and of the Standardization Com 
miittees, 

The report of the Plant Operation 
Committee contained a set of well planned 
blank forms for use in recording regular 
plant performance. These included a 
Producer Log, an Engine Log, a Load 
Curve Form, a Monthly Data Sheet, on 
which to summarize the other records, 
and a Monthly Cost Sheet, covering all 
purely operating costs. 
report by a 


two 


A supplementary 
member of the committee 
presented substitute forms for recording 
nmionthly the 
producer operation is separated from that 
An- 


other member presented another minority 


casts in which cost of 


of engine and ‘generator operation. 


report covering forms for blast-furnace 
gas-power plants. 


The Standardization Committee, Dr. 
Charles E. Lucke, chairman, presented a 
preliminary report which contained the 
following recommendations and discus- 
sions: 

CoAL 

Tt is recommended 


A. That coal quality be defined by (a) 
ultimate analysis of samples dried at 210 
degrees Fahrenheit; (b) proximate analy- 
sis of samples dried at 210 degrees Fah- 
renheit; (c) calorimeter test by a speci- 
fied calorimeter, such as Parr, Mahler, 
Atwater. 

B. That this definition of quality be 
considered as a mark of identity with 
some coal successfully gasified: by the 
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producer in question, and not in itself 
a measure of the satisfactory nature of 
the coal specified. 

C. That a variation from values given 
in a and b, not exceeding 5 per cent. 
in any one of its terms, and 2 per cent. 
in c, be considered as compliance. 

D. That producer . builders adopt a 
plan used with success in Germany, of 
maintaining their own test plant, which 
used to operate their fac- 
tories, that they make preliminary trials 
the 
plated by a purchaser after a provisional 
the results, if satisfactory, to be 
incorporated in the final contract, the coal 
being defined by its trade name, mine or 
vein, and size. 


may be own 


of a coal, use of which is contem- 


sale, 


For example, “This pro- 
ducer, when continuously supplied with 

— pounds of Pocahontas per 
hour,” will do something, with some re- 
sults to be named. 


coal 


PropUCER OPERATION 
It is recommended that the weight of 
coal [gasified] be from the 
weight of coal -ired with these precau- 
tions: 


determined 


A. Regular intervals of feeding and 
uniform amounts. 

B. Regular removal of ash, preferably 
in proportion to the coal fired, as indi- 
cated by the proximate analysis. 

C. Constantly maintained level, deter- 
mined by a bar with a flat plate on the 
end at right angles and as large as will 
through top after leveling 
the fire. The use of a bar or stick, with- 
out a bearing plate extending over con- 
siderable bed surface, may lead to error. 

D. No measurement to begin until the 
fuel bed is at least eight hours old under 
approximately the load to be used for 
the run. 


holes 


pass 


ma 


Ii. The length of run to be such that 
the total coal regularly fired will be at 
least equal to ten times the weight of the 
norma] producer content, which is about 
equivalent to the acceptable 12-hour run 
of a boiler test; in which case if an error 
of coal equivalent to one-fourth of the 
bed content were made, the error in coal 
consumed would be only about 2% 
cent. 


per 
It is recommended that the calorific 
power of coal, multiplied by the weight 
consumed, each modified by consideration 
of the difficulties pointed ac- 
cepted as giving the heat equivalent of 
the coal 
proportionate to 
understanding 
strictly true. 
Concerning the “high” and “low” heat 
values of producer gas, the report de- 
that the very 
indefinite one, of doubtful value in com- 
mercial operation, and with a_ possible 
alue only in scientific investigations of 
heat liberation in engine cycles. It has 
into practice partly because it 
measures most nearly the heat actually 


out, be 
consumed, of calorific 
the 
that 


power 
the 
not be 


weight; with 


this may 


lares “low” value is a 


come 
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liberated in the gas-engine cylinder and, 
therefore, that which is effective in pre- 
paring for the doing of work at the ex- 
pense of heat. 
because it 


It has also come into 


practice permits gas-engine 
efficiencies to look better 
than when made in terms of the high 


value. 


guarantees of 


Because of its uncertain meaning, 
however, it 
troversy. 


has been a source of con- 
It is recommended that quality of gas 
be defined by: 
a. Volumetric analysis 


gine by 


the en- 
a specified standard apparatus, 
and by calorific value 


near 


(B.t.u. per cubic 
fcot) by a specified instrument, taken when 
the three temperatures, air, gas and flue, 
differ by not more than 1o degrees Fah- 
renheit between two. The calorim- 
eter results are to be accepted without 


correction. 


any 


b. That the use of low value and the 


distinction between high and low value 


be avoided in commercial work. 
c. That the analysis be 


considered as an indication of the work- 


volumetric 


ing of the producer, and a guide to its 
adjustment and manipulation, rather than 
as a measure of the good quality of the 
gas, except as noted in the case of hydro- 
gen under adaptability. 

d. Compliance with any definition of 
quality or volumetric con- 
sidered satisfactory when within 5 per 
cent. of the value of any numerical quan- 
tity given. 


analysis be 


QUANTITY oF GAS PRODUCED 

When the quantity of gas is great in 
large plants and the calorific power is 
low, as any but natural gas always is, the 
problem of its measurement is quite be- 
yond the range of any commercial meter, 
by reason of the disproportionate cost of 
meter installation to the value of the in- 
formation. This fact has led to the pro- 
portionate-meter design, the application of 
pitot and venturi tubes, and the holder- 
drop method. 

Correct diffi- 
cult or costly, especially when the quan- 
tity is large, that its determination should 


measurement is so 


gas 


be avoided in commercial relations when- 
When 


sponsible for a complete installation, no 


ever possible. one party is re- 


division should be made and the per- 
formance guarantee should include only 
the performance from producer input to 
engine output. 

Recommendations : 

a. When necessary, large gas measure- 
ments may be best made by venturi tubes 
checked by pitot tubes in the throat; but 
not too wide a range of flows should be 
Steps should 
be taken to reduce flow fluctuations to a 


negligible amount. 


attempted on one throat. 


b. No dial reading of a manufactured 
meter can be assumed to be correct, un- 
: proved before and after the run 
under the same pressure, temperature and 
flow conditions. 


less 
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c. As a matter of contracting agree- 
ment, any meter reading or gas-quantity 
determination may be mutually accepted 
whether correct or not. This is especially 
convenient when a 


meter is part of a 


permanent installation. 

d. Holder-drop tests may be used with 
fair results where holders contain not 
less than 15 minutes’ supply, if proper 


precautions are used and care taken to 
avoid serious positive and negative ac- 
celeration of gas flow through the pro- 
ducers. 

e. A determined by 
the available for any 
may be considered as in compliance with 


quantity of 
method 


gas 
best case 
the guarantee when not more than 5 per 
cent. above or below guarantee. 

The heat equivalent of a given quan- 
tity of gas of defined quality may be 
taken as the product of the heat units 
per cubic foot and the number of the 
fect determination. When either 
is a variable its average for a given time 
is to be taken by the method of mean 
ordinates, by plotting each reading verti 
cally to a horizontal time base, joining 
points by straight lines and integrating 
areas in the usual way. 


cubic 


PERFORMANCE OF ENGINES 
The 


prime 


engine output is generally the 
variable in the series of quantities 
the performance of the 
inasmuch as all other quantities 
are usually specified and guaranteed, the 
quantities being fixed for 


fixing 
plant, 


general 


a given horse 
power output or load, or a given change 
of load. Considerable 
sulted the 


interpretations of engine horsepower and 


confusion has re 


from possibility of various 


engine load, especially with respect to 
full load, normal load, overload, maxi- 
mum load, and no load: the time an 


engine must run under given load to 
prove its ability to carry that load and 
its right to a rating at that load; and 
from uncertainty of the relations among 
indicated, 


and friction 


specified or 


brake, effective 


horsepower, one being 


guaranteed which 
but 


another 


is not directly meas- 
which is to be determined 


that is 


urable, 
from measurable. 

It may be reasonably assumed that a 
gas engine, after attaining a steady state 
under the specified load, as indicated by 
jacket and exhaust temperatures, is able 
to carry that load indefinitely, if it can 
for The 


reach the steady state for large engines 


do so twelve hours. time to 
may be taken as not less than three hours 
from starting, and in small engines not 
than half an 
Statement of 


ways be 


less hour. 
should al- 


in terms of brake horsepower 


horsepower 


whether it can be directly measured or 
not, but when not, all assumptions made 
in its evaluation. and the methods of in- 
direct determination should be specified 
to eliminate the personal peculiarities and 
prefercnces of different test experts. 


The speed to be used in all horsepower 
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determinations is best taken as the total 
number of revolutions by mechanical 
counter for the entire length of test, 


divided by the time in minutes. This 
“may be checked by instantaneous read- 
ings or intermittent countings taken at 
regular intervals and numerically aver- 
aged. 

3rake horsepower should always be di- 
rectly measured when the conditions per- 
mit. It is so important that it is worth 
considerable trouble to obtain. 

Indicated-horsepower determinations of 
gas engines are very unreliable, cases be- 
ing known of the indicated values deter- 
mined by high-class experimenters being 
than the directly measured brake 
values—quite sufficient proof of their un- 


less 


certainty. It is not desirable here to 
enter into the causes; but in order to 
eliminate uncertainty and controversy 


there should be an agreement: 

a Precisely how many cards are to be 
taken, when and how often. 

b What make of indicator. 

c Proof of calibration of spring. 

d What type of reducing motion, and 
how connected, preferably by drawing. 

e How the cards shall be integrated. 

{ How the speed to be used shall be 
found. 

Engine speed measurements are data in 

a Horsepower calculations in which for 
indicated horsepower there is needed the 
number of similar cycles executed in one 
minute rather than the actual speed at 
any one time; and for brake-horsepower 
direct measurements the average speed of 
overcoming the resistance, or the total dis- 
tance that would be traversed by the point 
of resistance in one minute, if free; this 
also does not involve the real speed at 
any minute. 

b Proof of speed regulation or ability 
of the engine to maintain a given value 
for any time period. 

When engines are to drive alternators in 
parallel, the rate of change of speed in 
extremely small time intervals, down to 
hundredths of a second, is important. As 
any part of a complete revolution, divided 
by the time in minutes, is just as properly 
the engine speed in revolutions per min- 
ute as the revolutions completed in a 
whole hour divided by sixty, and as these 
two may be very different in amount and 
constancy, even with constant load, and 
doubly so for sudden load changes, it is 
evident that speed definition in terms of 
revolutions per minute leads to endless 
controversy. 

It seems further desir .t'le, in accord- 
ance with the recommendations concern- 
ing the substitution of brake-horsepower 
figures for fractional or normal loads, to 
stop the use of per cent. variations in 
speed and substitute two limiting speeds. 
For example, instead of stating that at 
a constant load of 100 horsepower the en- 
gine speed will be 200 revolutions per 
minute, or not more than 2 per cent. 


POWER AND THE ENGINEER. 


above or below, the matter can be put in 


the form 
Constant Engine Brake 
Horsepower. 100 50 00 
Engine speed limits over 15 min., 
by mechanical counter attached 
to cam shaft, maximum...... 102 105 109 
NINE 5x55, case Biesarelete F-01007 eon Oe 98 99 101 


Great care must be exercised after a 
load change to indicate not only the mode 
of speed measurement but also when the 
measurement should begin and end. The 
instrument should be specified, and the 
maker’s name and the size should be 
given, and if important, subject to maker’s 
alibration before and after test. 


ImMpoRTANT PHYSICAL OR CHEMICAL Con- 
pITIONS OF GAs Not INCLUDED 
IN QUALITY 
‘ 

Certain physical and chemical properties 
characterize gas in its relation to the en- 
gine—properties yet undefinable because in 
an early stage of development, yet quite 
essential in practical operation. Some of 
these gas characteristics are: 

a Presence of gritty solids tending to 
grind out bearing or rubbing surfaces. 

b. Presence of solids, whether gritty or 
not, tending to fill up openings and collect 
in the chamber in 
ducting layers, easily becoming red hot 
and causing pre-ignitions. 

c Presence and amount of lampblack, 
which, besides the tendencies under a and 
b, may, with oil or water, form a gum on 
the bearing surfaces, especially the regu- 
lating valves. 

d Presence and amount of tar in vapor, 
liquid or mist form, and possibility of 


combustion noncon- 


picking up from coating on piping and 


Tar is one of the most ser- 
ious causes of disturbance of valve move- 
ment, especially sliding regulating valves, 
besides caking hard on the combustion 
chamber, where it causes pre-ignition. 

e Amount of hydrogen or illuminants, 
or relation of the amounts to other sub- 
stances, significant in the sense that cer- 
tain relative quantities may have low ig- 
nition temperatures and cause pre-igni- 
tion, the tendency toward which is dif- 
ferent in practically every engine. 

f Temperature of the gas. This af- 
fects the weight of charge-to which the 
power of the engine is in direct propor- 
tion; so that both charge and gas must 
be as cool as possible. 


other parts. 


g Pressure and fluctuations. 

This may affect both power and ef- 
ficiency of the engine, as the gas flow to 
the engine is proportional approximately 
to the square root of sum of gas pressure 
above atmosphere and cylinder’ vacuum 
caused by suction, while the air flow is 
similarly dependent on cylinder vacuum 
alone. <Any setting of the mixing valve 
correct mixture must be made for 
some gas pressure, and any change of 
pressure, however momentary, will admjt 
more or less than the original quantity of 
gas, decreasing the power in both cases, 
and where excess enters wasting it with 


for 


‘ing. 
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decreased efficiency. The importance of 
this fact even during one suction should 
be more widely recognized. 


_ 


PAPERS PRESENTED 

The first paper presented at the Gas 
Power session was one on “Testing a 
Suction Producer witha K6rting Ejector.” 
by C. M. Garland and A. B. Kratz, of the 
University of Illinois. In their paper the 
authors described a method of using an 
ejector instead of a gas engine for testing 
a suction producer, and presented very 
complete forms for recording the results 
of such tests. Of course, the method of 
testing is exactly the same as that followed 
when an engine is used, except as to the 
control of the load. The paper also pre 
sented the results obtained by the authors 
in a test of an Otto producer made at the 
University. A very complete abstract of 
the paper, excepting the blank forms for 
recording tests, will be published in an 
early issue. 

The other paper was by J. R. Bibbins 
and presented some of the results obtained 
with the new Westinghouse double-zone 
bituminotis gas producer at the Westing- 
house Machine Company’s shops, in the 
course of a series of trials extending over 
a period of nearly two years. Almost all 
classes of low-grade fuels were tried, from 
meadow peat and lignites up to Poca- 
hontas coal. The results presented in Mr. 
Bibbins’ paper were especially encourag- 
An abstract of the paper will be 
printed in next week’s issue. 





The collision between a Pennsylvania 
eastbound passenger train and an empty 
engine just outside Jersey City on the 
morning of November 8, resulted in com- 
paratively few injuries to the passengers, 
due to the fact that the frames 
of the passenger cars resisted crushing. 


strong 


The damage to engines and cars, how- 
ever, was considerable. One of the steel 
passenger coaches jumped the track and 
turned over on its side, denting fn the 
steel plates about 18 inches. In the light- 
ing equipment of this car were nine Gen- 
eral Electric tungsten lamps. It is in- 
teresting to note that, after the wreck, 
when all the lamps were taken out and 
tested, the found to be 
in perfect condition—a further proof of 
the rather remarkable strength and dur- 
ability of the filament when 
specially adapted for train-lighting service. 


tungstens were 


tungsten 





The power in the Spokane river has al- 
ready been developed in several places, 
namely, Post falls, the city pumping sta- 
tion at the series of rapids and falls at 
Spokane, and at a point nine miles below 
Spokane, and at a point opposite Reardan. 
In all 100,000 horsepower has been de- 
veloped. Some of this acts directly on the 
turbines of the city pumping plants or 


of flour, feed and sawmills. The greater 


part, however, is converted into electricity 
at high voltage and transmitted long dis- 
tances for light and power. 
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Tests of Steam Turbine Nozzles 


At the December meeting of the Ameri- 
can Society of Mechanical Engineers, 
Prof. Frederick H. Sibley, of the Uni- 
versity of Alabama, and T S. Kemble, 
experimental engineer for the Chase Ma- 
chine Company, of Cleveland, O., 
an account of a tests 
made by them at the Case School of Ap- 
plied Science, to determine the proper 
proportions and efficiencies of steam-tur- 
bine nozzles for given steam conditions. 
Three methods of testing a nozzle pre- 
sented themselves: 


sented series of 


First, by measuring the force of a jet 
when allowed to impinge on an external 
surface. 

Second, by investigating the character 























pre- 




















POWER AND THE ENGINEER. 


successfully, and the method adopted for 
the experiments was that of measuring 
the reaction of a suspended at 
the end of a flexible tube as shown in the 
engraving. Entering through an elbow 
needle valve, which allows the flow to be 
regulated with accuracy, the steam passes 
downward through the tube A to the 
chamber B, hence to the nozzle C, into 
the box D and on to the passage E to 
the The the 
chamber B under the reaction of the noz- 
zle is restrained only by the stiffness of 
the tube and the spring F, and indicated 
by a needle which multiplied the motion 
about Io to I. 


nozzle 


condenser. movement of 


The spring F is operated 
by a micrometer nut and screw and was 
calibrated in known weights 
hanging on a flexible wire cable which ex- 
tended from the back of the chamber in 
the line of the nozzle axis and downward 
over a_ ball-bearing Tube 4, 
chamber B and the nozzle were all in- 
closed in the vertical pipe C and the box 
D, and the vacuum surrounding them was 
greater than that in the condenser owing 
to the “augmenter” of the steam 
jet entering the passage E to the con- 
censer. 


place by 


sheave. 


action 


Gages, thermometers and mer- 
cury manometers measured the tempera- 
tures and pressures at essential points. 
Some of the 
by means of a search tube consisting of a 
piece of cold-drawn Shelby tube % of 
an inch in outside diameter and 3/16 in- 
side diameter with six holes 1/32 of an 
inch in diameter drilled perpendicularly to 
its axis. The rear end of the search tube 


nozzles were examined 


was incased and supported by a tube at 


!., which 


had on its outer surface a 





























Search Tube — 
End 
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MEASURING THE 
of the jet with a search tube inserted 
axially in the nozzle. 

Third, by measuring the reaction of the 
nozzle when a jet of steam is flowing 
through it. 

The first method involves complications 
which tend to cast doubt upon the results 
obtained. The force upon the external 
surface may be modified by the char- 
acter of the surface by the effect of 
steam friction and by the distance traveled 
hy the jet after leaving the nozzle and 
before it reaches the surface. When the 
surface used is a flat plate perpendicular 
to the axis of the jet, the force may 
even vary from a maximum to a negative 
value, according to the relative location 
of the plate and nozzle. 

The search-tube method was tried un- 


REACTION 





To Condenser 


OF A NOZZLE 


thread fitted with a micrometer nut and 
passed through the distance piece holding 
the search tube in the axis of the noz¢ 
zle. By exploring with the tube along 
the axis of the nozzle the pressures ex- 
isting therein at different portions of its 
length were determined. 
were also drilled near the’ 
connections made from 
to a manometer gage. 


The nozzles 
muzzles and 
his perforation 
The paper gives 
the contour and dimensions of a number 
of nozzles tested, and gives plots and 
tables of the obtained, the effi- 
ciencies runnin, between 88.47 ard 97.9 
per cent. They also say that the values 
o1.5 for Nos. 9 and 11 and 95 per cent. 
for Nos. 13 and 14 are probably within 
2 per cent. of the true efficiency. Since 
no appreciable difference in efficiency is 


results 
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shown either with a variation, in cone 
angles from 9 to 20 degrees, or with a 
variation in contour from a circular en- 
try to a rectangular muzzle, smoothness 
of finish would appear to be a much more 


important feature than contour. 





Gas vs. Steam Marine Engines 


The cost per horsepower of a marine 
gasolene engine is somewhat greater than 
the cost per horsepower of a steam en- 
gine. 

A great advantage in favor of the gas- 
propelled boat is that the boat is in con- 
dition to start at a moment's notice, 
whereas in a steam-propelled boat some- 
thing like an hour's time is required to 
get steam up before a start can be made. 

When a stopped the 
fuel consumption is stopped also, while 
in the steam plant the fire that is on the 
grate of the goes to The 
absolute eveimess and efficiency of gaso- 


gas engine is 


boiler waste. 
lene feed is in sharp contrast to the varia- 
tion in steaming ability of a 
the 
toward the 
have motor 
and the steam 
yachts of about too feet and under. 

It is that in motor 
boats having more than 100 horsepower, 
producer gas will take the place of gaso- 
lene. The largest 


boiler in- 


firemen become 
end of 
led to 


replacing 


stallation, as 
hausted 


€Xx- 
a day’s run, 
These 


causes boats 


superseding 


believed cruising 


marine producer in- 
the present the 
magnetic-survey yacht “Carnegie,” where 
an auxiliary plant of 125 horsepower has 
been installed and has proved a_ success 
in every The results obtained 
are so satisfactory that a motor boat has 
heen for 1910 which will be 
fitted with a plant of this type to de- 
velop 500 horsepower. 


stallation at time is in 


respect. 


designed 


It is too early to predict what will be 
the ultimate possibilities of the marine 
gas producer, but there is every reason 
to believe that will be built in 
which an installation of several thousand 
horsepower will be operated successfully. 
-——Gas Review. 


vessels 





For many years Illinois has occupied 
second place among the coal-producing 
States, and the rapid development of the 
iron industry about Chicago and around 
the southern end of Lake Michigan has 
already placed the State well up among 
the iron- and steel-producing States. 





Chimneys, as some believe, are to be- 
come both in number and in di- 
the near future. On the 
one hand, Diesel engines are making a 
bold bid for driving the smaller stations; 
on the other, where gas producers and 
large units are laid down, the steam 
boilers are to become a mere auxiliary. 
Of course, boilers are still being sold this 
year to some _ extent.—The 
Times (London). 


less 


mensions in 


Electrical 
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ome Useful Lessons of Limewater 


The Examination of Lubricating Oils; What Specific Gravity and 
Flash Point Mean; a Simple Method of Testing for the Former 





BY 


The next subject which we will con- 
sider is the examination of oils; and 
the word “oil” about an engine room or 
machine shop, ninety-nine times in a hun- 
dred, means some kind of a lubricating 
ow. This general subject opens up a field 
which is undoubtedly the most difficult 
and complicated in all practical analytical 
chemistry. In the first place the word 
“ol” includes hundreds and thousands of 
substances, many of which are by no 
means simple substances, but rather ex- 
ceedingly complicated mixtures of many 
substances. The methods of separating 
these substances 1s an exceedingly com- 
plicated subject, and one which in a cer- 
tain sense has barely begun to come within 
the limits of exact science. No book nor 
any set of books has ever been written 
which really begins to do more than 
nibble here and there at the great subject 
of oils. All this does not mean _ that 
nothing is known about oils, neither does 
it mean that there are not many prac- 
tical tests for oils, some of which we 
will consider later. But it does mean 
distinctly that in oil analysis you have got 
to remember your principles of chemistry, 
and you have got to support this by level- 
headed commonsense backed up by all 
the experience possible. But the best way 
to show what I mean is to illustrate these 
subjects by the examination of a common 
engine or machine oil. 

In the first place the oil usually comes 
in tanks, barrels, drums or cans, which 
are closed and opaque; and although it 
is perfectly easy and natural to draw off 
a tumbler of the oil and examine it care- 
fully, yet this simple preliminary examina- 
tion is frequently omitted. Thus, you can 
note the color, the clearness, the appear- 
ance of a peculiar sort of double-internal 
reflection which is called the “bloom” of 
the oil and which is due to fluorescence. 
This means that something in the oil has 
the property of absorbing light and then 
emitting it again, so that the interior of 
the liquid seems as though it were shin- 
ing with a soft sidelight of its own, which 
is usually of a yellowish-green cast, al- 
though sometimes it may be pinkish or 
purplish, and sometimes distinctly bluish, 
as in common You want to 
ret in the habit of educating your eye for 
the colors of oils and especially for this 
“bloom,” for it may show a great deal, 
after the character and the uniformity of 
the oil have been compared with some 
sample which you keep as a standard. One 


kerosene. 


CHARLES 


.very little result. 


5. 


also wants to get in the habit of smelling 
these oils carefully; for the nose is a most 
delicate instrument, capable of much 
greater education and use than is com- 
monly given to it. 


Most Goop LusricATING O1mLts CoME 
FROM PETROLEUM 


It goes without saying that most of the 


good lubricating oils are obtained from | 


mineral oil or petroleum. The immense 
system of companies which controls the 
American oil supply and part of the 
foreign market, with all of its faults, has 
worked out remarkable results and gives 
us many varieties and brands of lubricat- 
ing oil of remarkable uniformity and effi- 
ciency. No cae sample of any particular 
brand or grade of lubricating oil con- 
sists of any one chemical substance, but 
rather of a mixture of closely related 
substances, which are often either of a 
paraffin series of hydrocarbons or of the 
paraffin series mixed with more or less 
of another series called the naphthenes, 
and sometimes with a little of the benzene 
(benzol) or aromatic hydrocarbons. If 
you turn back to the chemistry of carbon 
in an earlier lesson, you will find some of 
the simpler members of the paraffin 
series given; it was noted there that 
they all consisted of carbon and hydrogen 
with the constant difference, CHa. 

The ordinary lubricating oil, as made 
from petroleum and consisting largely of 
these paraffins, does not show any par- 
ticular open chemical character. Sup- 
pose you take common kerosene; you 
can treat this with the strongest acids or 
the strongest alkalies, with the strongest 
oxidizers or reducers, with the strongest 
corrosive dehydrators, and you would get 
All this is true even if 
you give your reagents considerable time 
to act on kerosene. It would simply laugh 
at both red litmus and blue litmus; and 
about the only thing that you could do 
with jt would be to burn it, collecting 
the products of combustion, when you 
would find (from the carbon dioxide, as 
tested by limewater, and from the water 
given off), that the kerosene must con- 
sist mainly of carbon and hydrogen. Thus 
one would be puzzled at first to know 
what to say about the paraffin hydrocar- 
bons and about other related hydrocar- 
bons; for they plainly are not active acids, 
neither are they active bases; nor do 
they act like salts. 

But one can clear his judgment in a 
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moment by remembering that the paraffin 
hydrocarbons stand as the reduced ex- 
treme of the carbon-oxidation table. 
Moreover these paraffin hydrocarbons are 
more reduced chemically than their first 
oxidation stage, the alcohols. The alcohols 
are latent bases, latent or sluggish bases. 
In the terms of the new theory of solu- 
tion, they do not dissociate or break up 
readily into their ions in water solution, 
which is the solvent for most acids and 
bases. Hence, as the hydrocarbons are 
more reduced than the alcohols (which 
are bases), they must be of a kind of 
stuff from which bases are made by 
oxidation; and that means that the paraf- 
fin hydrocarbons are a set of compounds 
chemically related to the metals, but too 
latent and sluggish in their behavior to 
show any decided character with ordinary 
reagents. 

To be sure one can act upon them with 
chlorine or bromine, but that is really 
only another form of oxidation or burn- 
ing. All this is simply to show the peculiar 
nature of the questions coming up in the 
chemical and physical analyses of oils; 
for this is a case where the chemist has to 
depend largely on the physical tests of 
the physical properties. 

Hence,* we come to the study of. the 
specific gravity of oils; their flashing 
point; their burning point; their boiling 
point; their viscosity, including a special 
study of what the books call cohesion 
(that is, their internal stickiness) and 
their adhesion (that is, their external 
stickiness, or their quality of being smooth 
and slippery); also, certain special tests 
as the paper tests, etc. In addition tc 
all this there are many special tests for 
solubility; many beautiful and character- 
istic color reactions; and also many par- 
ticular chemical tests which are valuable 
in the case of special oils or in detecting 
adulteration. 


SpeciFIC GRAVITY AND FLAsH POINT 

The specific gravity of course refers 
to the relative weight of the oil as com- 
pared with water as a standard; the flash- 
ing point refers to the temperature at 
which the oil, when heated, begins to give 
off a volatile gas which will take fire in 
the air on being approached with a Nurn- 
ing splinter. These two tests, for spec:fic 
gravity and flash point, will tell you more 
than any other two tests as to the nature 
and evenness of the oil, and whether it is 
a comparatively simple substance like 
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your sample oil, or whether it is a mix- 
ture of mixtures, that is, an intentional 
mixture of two or more lubricating oils. 
For instance, suppose that you have a 
heavy machine oil having a specific gravity 
of, say, 22 degrees Baumé (0.9210 abso- 
lute specific gravity), and having a flash- 
ing point of, say, 200 degrees Centigrade, 
cr 392 degrees Fahrenheit. Now suppose 
you should get a new sample of oil having 
about the same specific gravity, but show- 
ing a flashing point much lower than that 
of your standard, say 325 or 350 degrees 
Fahrenheit. You can see that this might 
mean that the new sample is made up of 
a mixture of a much heavier oil having 
a higher flashing point mixed with a much 
lighter oil having a much lower flashing 
point. In this way it might be possible to 
get a mixture (of a heavy and a light 
oil) which would have an average specific 
gravity much like that of the standard; 
but the lower flashing point of the mix- 
ture would show that a lighter oil had 
been used in the mixture to reduce the 
specific gravity,of the heavier oil by the 
right amount. 

The principle Gn which this judgment 
rests is that as one goes up the paraffin 
series (or indeed any other series of 
hydrocarbons), the oils which are heavier 
in chemical composition, containing more 
atoms of carbon and hydrogen to the 
molecule, are also heavier in_ specific 
gravity; and they have a higher boiling 
point, which means of course a_ higher 
temperature at which they give off a 
volatile gas which will flash in the air 
with a flame. Hence it is easy to see 
how all sorts of mixtures could be made 
with light and heavy oils which could 
match any standard oil in specific gravity; 
and yet this mixture, as tested by the 
flashing point, could not conceal the fact 
that it contains a lighter oil having a 
lower boiling point; for, in general, it is 
true that any oil will boil off at approxi- 
mately its own boiling point, whether # 
is alone by itself or whether it is mixed 
with other oils. There are certain excep- 
tions to this rule which you will come 
across, but in those cases you will un- 
doubtedly find some other means of de- 
tecting the mixture; and as such excep- 
tions are comparatively rare, one need 
not worry about them. 


TestsnG SpeciFic GRAVITY 


Almost all the common oils are lighter 
than water. Of course, so-called “oil of 
vitriol” or concentrated sulphuric acid is 
much heavier than water, but that is not 
an oil proper. The only oil which I re- 
member at present to have met with re- 
cently, having a specific gravity higher 
than that of water, is the so-called turkey- 
red oil (this is a sulphuric acid derivative 
of castor oil, used by dyers and colorists). 
Specific gravities of oils are most easily 
tested by a set of little spindles, such as 
that shown in Fig. 1. These consist of a 
glass bulb weighted with mercury or shot 
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at the bottom and carrying a scale marked 
on the inside of an upright stem as shown. 
The lighter the liquid the farther the 
spindle or hydrometer sinks in the liquid. 
In reading this scale you will notice that 
the liquid rises around the stem in a 
“meniscus,” and the real level of the liquid 
is a fraction of an inch below the top 
of this curved “meniscus,” as shown in 
Fig. 2. 

One can easily procure these specific- 
gravity spindles or hydrocarbons “for liquids 
lighter than water,” with both Baumé de- 
grees and the absolute scale marked op- 
posite each other on the same spindle; 
they usually go in sets of three, one read- 
ing from 0.700 to 0.800, one from 0.800 to 
0.900 and one from 0.900 to 1.000. Also, 
one or two little upright cylinder jars 
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(an inch or an inch and a quarter across, 
and five or six inches tall) are furnished 
with these hydrometers. 

In estimating the specific gravity of an 
ordinary machine or engine oil, you will 
usually use the third spindle or that read- 
ing from 0.900 to 1.000; in the cases of 
light machine oil you will run into the 
second spindle reading from 0.800 to 0.900; 
and in the very light oils, such as the 
kerosenes, benzines and gasolenes, you 
will have to use the first spindle. 

In reading the specific gravity of an 
oil, the standard usually calls for a tem- 
perature of 60 degrees Fahrenheit, which 
you can get by setting your oil cylinder 
into a can of water in which in hot weather 
you will put small pieces of ice until the 
water is cooled to 60 degrees Fahrenheit. 
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Or you can make a correction roughly 
of about 1 degree Baumé for every 10 
degrees Fahrenheit. Thus if the specific 
gravity of an oil on a hot summer day 
shows a specilic gravity of say 25 degrees 
Baume, at 90 degrees Fahrenheit, the cor- 
rect reading would be approximately 22 
degrees Baumé at 60 degrees Fahrenheit. 
As you study the comparison of the 
Baumé scale with the absolute scale, do 
not get confused over the fact that the 
Baumé figures increase as the specific 
gravity decreases. Also, in reading the 
specific gravity of a heavy oil, give the 
spindle plenty of time to come to its 
true level. In ordinary thin oils the spindle 
will sink to its proper depth in a few 
moments ; but itis always well to wait ten 
or fifteen minutes before taking the read- 
ing; and in the case of heavy engine oils 
and cylinder oils you will have to let 
the spindle stand in the oil overnight to 
be sure that it has sunk to its proper 
level, so thick and viscous is the oil. We 
will go on with the flashing-point tests in 
the next lesson. 





The construction of the Pennsylvania 
railroad tunnels from Bergen Hill, N. J., 
tc Long Island City, was practically com- 
pleted December 3, 1900, when the final 
section of cencrete was placed in line 
“D,” the fourth and last of the tunnels 
under the East river to Sunnyside yard 
in Long Island City. The only construc- 
tion work remaining to be done has to 
do with some minor features of the Long 
Island City shafts. These will be com- 
pleted in a very short time. With all 
of the construction work on the tunnels 
finished, it will be possible fo go ahead 
rapidly with the electrification, signal in- 
stallation, lighting and track laying. 





On his way to dinner Casey stepped 
into the door of his friend O’Brien’s en- 
gine room, and found that worthy mem- 
ber sitting on the tool chest, eating his 
lunch. 

“O'Brien,” says he, “whaat’s th’ diffar- 
ance betwane yer ingin an’.a lazy hobo 
breakin’ sthone?” 

“Oy giv’ it up, Casey, whaat is it?” 

“Whoy,” says Casey, “th’ hobo pounds 
part av th’ toime, an’ yer ingin pounds 
awl av th’ toime.” 

And Casey got out just in time to 
miss connecting with a hard-boiled egg 
which O’Brien threw at him.—S. Krein. 





The low heating value of completely 
denatured alcohol will average 10,500’ 
B.t.u. per pound, or 71,900 B.t.u. per gal- 
icn. The low heating value of 0.71 to 
0.73 specific-gravity gasolene will aver- 
age 19,200 B.t.u. per pound, or 115,800 
B.t.u. per gallon. The low heating value 
of a pound of alcohol is thus approxi- 
mately six-tenths of the low heating value 
of a pound of gasolene. 
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Something for Nothing 


When James Watt said to George III, 
“T have what,every subject of your 
Majesty desires—power,” he might have 
added, “and what every subject desires 
to get for nothing.” The craving to get 
more than one pays for is very common, 
and has been in the world for a long time; 
nevertheless, the would-be-rich knows that 
there is an element of dishonesty in his 
schemes and expects condign punishment 
if he is found out. 

No such conscientious scruples trouble 
the hungry who tries to cheat 
nature of her dues and to obtain unlimited 
lease of power without paying any rent. 
Furthermore, he often seems oblivious to 
the fact that he is working a fraudulent 
scheme; he really believes what he says, 
and thinks he has discovered some other 
way into the sheepfold, without passing 
through the strait where two and 
two make four. 


inventor 


gate 


He argues that the reason why you do 
not understand his device is because you 
have not penetrated as far into the mys- 
tery of mysteries as he has, and, therefore, 
do not understand the newly discovered 
principles which enable him to make water 
run up hill. 

Probably the fact that there is an almost 
inexhaustible store of natural energy in 
its various forms has sent many an in- 
ventor off on the wrong tack. The heat 
of the sun, natural fuels, the tides, water- 
falls, static electricity, and last but not 
least, radio-activity—all appeal to him as 
reseryoirs which only need tapping to flow 
on forever. In a sense this is true, but 
the tapping and the piping of the reservoir 
always cost just about so much, let us say, 
fifteen or twenty dollars per horsepower 
per year. 

Friction is another quite evident fact 
that the inventor tries to eliminate—a toll 
or commission which nature exacts in all 
power transmission. ’ 

You may oil, you may grease gear 
or shaft as you will, 

Coefficient of friction will hang 
‘round it still. 

There is a story going the rounds of 
the technical press that one genius was 
pressed hard by an unsympathetic ques- 
tioner, who asked him what he was going 
to do with gravity. “Gravity,” said he, 
“ell with gravity. I'll use plenty of 
grease.” 

Gravity and friction once 
the path is clear. It may be 
some that these fantasies are 
the past along with astrology and witch- 
craft. Every consulting engineer knows 
better, and that inventors today are try- 
ing to outwit nature and to cash worth- 
less checks at her bank. 








eliminated, 
thought by 
a thing of 


Not .so very long ago, an otherwise in- 
telligent and responsible engineer of a 
power plant conceived the idea that the 
reciprocating forces of the horizontal en- 


,shows us 





December 21, 1909. 


gine were not being utilized as they should 
be, and that here was a mine of energy 
all undeveloped. He accordingly proposed 
to mount his engine on wheels and to us: 
the inertia forces of heavy reciprocating 
parts for propelling it along the track, 
drawing in its wake trains of loaded cars. 
We found that it was no use to argue 
with him; he had the mathematics of 
the problem wel! worked out and pointed 
with convincing finger to the formula, 


W v? 
2q 


E= 





emphasizing with heavy finger the capital 
WW. We accordingly proposed to him the 
following experiment: 

That he select a straight, smooth plank 
and mount it on rollers upon an even 
horizontal floor; that he then stand upon 
the plank, and by moving his body vio- 
lently to and fro, exert reciprocating 
forces of one-man power as long as his 
wind held out; that he measure carefully 
the net distance traversed and by a simple 
calculation determine much of his 
one-man power had utilized. We 
have never seen him since nor heard the 
outcome of this preliminary test. 

We have a pathetic letter from a man 
who is old and in feeble health, but who 
has discovered a “new and original princi- 
ple” in heat engines. By it he is enabled 
to use the same compressed air or high- 
tension steam .over and over in a 


how 
been 


series 
of rotary wheels, the developed energy 
being limited only by the room available. 
He does show a glimpse of reason by 
acknowledging a gradual loss of power 
from friction and leakage. 
one say to him? 


And what can 
He is too old to go to 
school, and incredulity on your part only 
spells ignorance to him. 

And now, most wonderful of all, comes 
a man, not old and feeble, but young and 
vigorous, not ignorant but educated, an 
ingenious and _ versatile engineer, 
drawings for an elaborate hy- 
draulic machine with wheels and levers 
and pipes, which will pump water contin- 
uously from a lower to a higher level, and 
will use as a motive power but a fraction 
of the energy thus created. And this de- 
vice #s patented by our beneficent Govern- 
ment and is thereby certified to be not 
only novel but practicable! 

As further evidence of its utility, we 
have only to examine a bona fide contract 
between the company which manufactures 


who 


it and certain trustees in a western city, 
whereby the party of the first part con- 
tracts to manufacture motors which “shall 
generate within themselves a power with- 
out the use of coal, gas or electricity, or 
any other auxiliary power”—“Said motor 
and equipment shall be capable of deliv- 
ering all the water taken and shall 
not use in so doing to exceed an equivalent 
of twenty-five per cent. of the power de- 
livered from the water taken primarily.” 
No investment and seventy-five per cent. 


dividends—what could one ask more? 
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“Said plant shall be continuously operated 
for a period of at least eight years, ex-~ 
cept when interrupted by the act of God, 
a state of rebellion or war, strikes, serious 
business depression, or some other sub- 
stantial cause beyond the control of the 
first party.” 

In the same State as the above a local 
paper publishes an account of a similar 
invention not yet patented. “He has per- 
fected that which has confused expert me- 
chanical engineers for a hundred years. 
At great labor and expense he has con- 
structed a machine where operating cost 
is reduced to nothing; where fuel and the 
cost of handling do not enter.” 

This is a phase of human nature which 
needs the attention of our educators. 
Whether the education should be in me- 
chanics or morals is an open question. 





Repairing Bagged Boilers 


A common defect to which the return- 
tubular boiler’ is subject where the feed 
water contains large quantities of scale- 
forming matter or oil, is the bagging of 
the shell plates over the fire. 

When such defects occur the repairs 
should be made by driving up the affected 
portion of the sheet to its former position 
if possible. If a bag is only slightly. 
depressed so that the material of the shell 
is thinned very little, no boilermaker or 
inspector who knows his business will 
hesitate to recommend that the bag be 
driven up, to properly remedy the defect; 
however, when a bag is down to a rather 
sharp point, reducing the thickness of the 
shell appreciably, there is often a hesitancy 
on the part of the boilermaker to at- 
tempt such a method of repair and the 
inspector often demands that the bag be 
cut out, when it is frequently the case, 
that driving it up would make a safer 
and more satisfactory repair. 

In the first place, bags are generally 
located in a portion of the shell which is 
subjected to the most intense heat of the 
furnace; and placing a patch requiring the 
lapping of the sheets in such a location is 
inviting trouble. Doubtless fifty per cent. 
of the repairs made in this manner result 
in further trouble; and unless it is abso- 
lutely necessary to cut out a bag it should 
never be done. 

Almost invariably a bag extending over 
a small area but which has come down 
to a rather sharp point, and _ possibly 
cracked open at the apex, is cut out, the 
excuse being that the metal has been 
thinned so that the boiler might rupture. 
Often such bags as this could be drilled 
at the center and forced up and a rivet 
driven in the hole but the inspector ad- 
vises that the thinning down of the metal 
weakens the shell; although he would no 
doubt, readily permit a handhole of the 
same or larger proportions than the bag 
to be cut bodily out of the sheet without 
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giving the slightest thought to any pos- 
sible weakness produced by such an open- 
ing. Small bags of not over seven or 
eight inches lengthwise the shell make 
practically no difference as regards the 
strength of the sheet as a whole, whether 
the metal is considerably skinned or not 
for the total cross-section of metal is prac- 
tically the same after the bag is driven 
up as it was before it was formed, and 
even with the amount considerably re- 
duced over a small area it would still be 
stronger than the riveted joint, and if 
the metal can possibly be coaxed back to 
its former position, even if slightly 
wrinkled, it is far better to rely on such 
repairs, that to trust a riveted patch, 
which will weaken the shell more than 
the thinned portion of the sheet and also 
invite continuous trouble from leaking 
and cracking. It is a wise plan for boiler 
owners who have bagged boilers, to see 
that they have the best advice regarding 
the correct method of making repairs 
and the services of the most skilful re- 
pair men to do the work, even if the 
price is considerably above that required 
for a lower grade of workmanship. Many 
good boilers have found their way to the 
scrap pile on account of poor judgment 
or lack of skill in making such repairs. 





Firemen and Mechanical Stokers 


The merits of mechanical stokers have 
been discussed since the time of their in- 
ception; the good and bad points have 
been pointed out, together with the cost 
of their installation and operation, as com- 
pared to hand firing, but little has been 
said regarding the humanitarian side of 
their use in the boiler room. 

In some boiler rooms where hand firing 
is employed, and the boilers are worked 
hard, the fireman experiences a continual 
round of the hardest kind of labor to 
which human beings can be exposed. This 
not only applies to the stokehole of an 
ocean liner, but to many stationary boiler 
rooms found on land. 

There are cases where a fireman has 
six furnace doors to tend, and at a given 
signal from the chief fireman each man 
must begin to replenish the fuel in his 
particular furnaces. Then, as soon as 
this has been done, he is due to start 
cver again and push the fuel from the 
front to the rear of each furnace in 
succession, and when this operation has 
been completed the fires require slicing. 
This almost endless grueling continues 
hour after hour, day after day, only in- 
terrupted by the arduous work of-clean- 
ing fires, sometimes as often as twice in 
a day’s run of ten hours’ duration. The 
conditions of the men are such as to 
arouse the sympathy of an observer, other 
perhaps than the man who is responsible 
for the existing conditions. 

There are laws prohibiting labor being 
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engaged where the surroundings are un- 
sanitary, but nothing has or is being done 
to prevent men from. sapping their 
strength in suche fire rooms and becoming 
bent, broken-down men at an early age. 
If there were no known remedy, the 
situation would be different. In the steel 
mill a near approach to such conditions 
is perhaps the “puddler” who must stir 
the molten mass of metal in order to get 
it in a proper condition to form into a 
convenient shape to handle. This is hard, 
lot work, though the men have, fresh air, 
but there has been no device constructed 
to improve the method now pursued. In 
the case of the fire room, however, there 
is no reason for retaining the old method 
of hand firing. In moderately large 
plants the mechanical stoker is generally 
cheaper, and usually produces better re- 
sults. In the small plants, hand firing is 
doubtless the cheaper, but here the human 
factor does not figure so prominently, as 
the conditions are such that the fireman 
has a comparatively easy time. 

The continued yse of hand-firing meth- 
ods can be accounted for perhaps for two 
reasons. It is cheaper to put in and the 
conveying system usually installed with 
mechanical stokers is avoided. 

It would doubtless be something new 
for the designer of a steam plant to 
recommend mechanical stokers from the 
humanitarian point of view, eliminating 
the fact that they are under most condi- 
tions a cheaper method of firing the boil- 
ers than by hand, 

There can be no just comparison be- 
tween the two methods of firing from the 
standpoint of the fireman’s condition. 
With one method he often becomes but 
little better than a slave doing the hardest 
kind of labor; with mechanical stoker he 
becomes an operator, and by judicious 
manipulation of adjustments of various 
kinds the feeding of the fuel to the fur- 
nace is controlled to meet the existing 
load. 

The shaking and dumping grate has 
been of much benefit both to the man who 
pays the coal bill and to the fireman. It 
enables him to keep the fires in a better 
condition with a great deal less labor 
than would be necessary with the old 
stationary grate, and owing to the ease 
with which the fireman can keep the fires 
clean the amount of cold air rushing into, 
the furnace is greatly reduced. 

There is quite a difference between 
merely shaking a lever up and down and 
struggling with a slice bar and a furnace 
at white heat, but while the shaking grate 
is suitable for the smaller steam plants, 
the mechanical stoker is the proper equip- 
ment where the boilers are of large 
horsepower and consume large quantities 
of coal. 





A pound of gasolene requires approxi- 
mately twice the weight of air for com- 
plete combustion as a pound of alcohol 
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Power Plant Machinery and Appliances 


Original 


Descriptions 
No Manufacturers’™ Cuts 


o f 


or 


Power 
Write-ups 


Devices 


Used 





MUST BE NEW OR INTERESTING 


“Pahlow” Patent Hose Coupling, 
and Valves 





The accompanying illustrations show 
features of the “Pahlow” patent hose 
coupling and valves, which are manu- 


factured by the George N. Newhall En- 


Owing to the design of the coupling, no 
leakage of air or water is said to be pos- 
sible, thus increasing the efficiency of 
pneumatic and hydraulic plants, by al- 
lowing a lower pressure to be carried at 
the central station. 

Fig. I is a sectional view of a coupling, 


which illustrates its construction. The 














SECTIONAL VIEW OF “PAHLOW” 
COUPLING 


FIG. I. 
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FIG. 2. HOSE-COUPLING CONNECTION 
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FIG. 3. COUPLING UNCOUPLED 
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FIG. 5. SEALED JOINT 


tapered ring is slipped over the end of the 
hose and a tapered thimble inserted on the 
inside, the two being forced together 
with the hose projecting slightly beyond. 
The tapered ring fits inside the recess of 
the coupling nut, allowing it to turn free- 
ly. These two coupling nuts are con- 
nected by means of a third sleeve. The 
coupling nuts are free to move on the 
hose and, by turning them, the projecting 
ends of the hose are drawn together, mak- 














the coupling nut are exact duplicates, they 
may be used either for opening or op- 
erating the valve, or for forming the 
coupling. If the valve nut is slacked off 
the valve becomes seated and closes the 
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FIG. 4. AITR-HOSE VALVE 


gineering Company, 136 South 
street, Philadelphia, Penn. 

These couplings are so designed that 
they do not obstruct the hose, the opening 
in the coupling being exactly the same 
size as the diameter of the hose. This 
permits of reduction in the size of hose 
used to carry a given quantity of air or 
water, thus reducing the cost of hose 
necessary to handle a given amount of 
either. 


Fourth 


FIG. 6. TEE COUPLING USED AS COUPLING 


ing a tight joint. This eliminates gaskets 
and other devices in connecting the hose 
coupling. In Fig. 2 a coupling is shown 
coupled together; Fig. 3 shows an un- 
coupled coupling. 

A valve operated by the valve nut is 
shown in Fig. 4, which when screwed up 
unseats the valve, admitting air to the 
hose and sealing the joint by means of 
the projecting end of the hose; this is 
shown in Fig. 5. As the valve nut and 


FIG. 8. THROTTLE HANDLE 


air supply. The valve body contains a 
release hole which allows the air to 
escape from the hose after the valve is 
seated. 

Another feature of this coupling is the 
fact that it comprises a reducing coupling 
for the connection together of different 
sizes of hose, as shown in Fig. 6. Fig. 
7 represents a manifold with several hose 
connections fitted thereto, and Fig. 8 
shows the throttle handle. 
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Slick Air Tub Blowing Engine 


The essential features of the Slick type 
air tubs for blowing engines, shown by 
Fig. 1, are as follows: 

The inlet ports are located in the bar- 
rel of the tub, which is supported on 
independent slides and may be recipro- 
cated, while the heads are stationary. The 
barrel, therefore, serves as an inlet valve 
and the action is the same as would take 
place with an ordinary piston valve, pro- 
vided the valve were held stationary and 
the valve seat reciprocated. 

This construction gives enormous in- 
let area for very small motion of the 
barrel, as the ports are of large size 
and extend around its entire circumfer- 
ence, Fig. 2. As this construction leaves 
the entire area of the heads available for 
discharge valves, it is possible to secure 
correspondingly great discharge area, 
with the result that in practice the tub 
fills completely at the piston and rotative 
speeds usual in ordinary Corliss engine 
practice. 

The Slick inlet admits air to the tub 
on the suction stroke with no measur- 
able loss of, pressure. By reference to 
the indicator diagram, it will be noted 
that there is a slight drop of the suction 
line below the atmospheric line, at the 
beginning of the suction stroke, due to 
the fact that the valve travel is slower 
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the stroke travel is 
of the stroke 
noticeable on 


where the piston 
highest. Toward the end 
there is no overpressure 
the diagram. The tub from which this 
diagram was taken was fitted with auto- 
matic discharge valves. 

The inlet ports are circular, 5 to 6 
inches in diameter, and an electric light 
dropped through the port makes it pos- 
sible to thoroughly inspect the condition 
of the cylinder wall and to test the dis- 
charge valves or the piston-packing rings 
for leakage. 

The piston-packing ring and the pack- 
ing rings on the heads are exact dupli- 


cates. With the engine on the dead center, * 


hy disconnecting one pin in the valve 
it is possible to slide the barrel 
back far enough to uncover not only the 
packing ring on the head, but also to 
uncover the piston-packing ring, for in- 
spection and cleaning or renewal of these 
rings without in any way disturbing the 
valve setting. 


gear 


The entire air end is mounted on and 
maintained in alinement by a cast-iron 
foundation plate, which is carried for- 
ward and bolted to the engine frame. 
The working stresses are taken care of 
by cast-iron struts and tie bolts extend- 
ing between the front air head and engine 
frame. Rigid struts and ties also extend 
Letween the two air heads, maintaining 
them accurately and rigidly in alinement, 
independently of the cylinder barrel. 
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FIG. I. SLIck 
at this point. As the piston advances, 
the valve, opening quickly, gives sufficient 
inlet area to admit air to the cylinder 
with no measurable drop in pressure; and 
the diagram shows that, when compres- 
sion begins, the cylinder is completely 
filled at atmospheric pressure. The dis- 
charge line rises but a fraction of a pound 
above the receiver line, and this over- 
pressure is found only in the middle of 


AIR TUB 





Power, N.¥. 
BLOWING ENGINE 
The air-tub heads iron castings, 
made with a broad foot, which rests on 
the foundation plate. 


are 


The heads are de- 
signed with unusual depth to provide a 
drum the end of 
the barrel may lap the amount required 
in the valve travel. Each head is fitted 
with a cast-iron packing ring to prevent 
leakage between the heads and moving 
barrel. 


extension over which 
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The barrel floats independently of the 
cylinder heads, the only point of contact 
being the packing ring with which each 
head is fitted. A bracket or foot is cast 
on each side of the barrel extending 
along nearly the fll length of the barrel. 
These brackets fit supporting slides, which 
are anchored to the foundation plate, 
thus forcing the barrel to travel in per- 


Power, NY. 
FIG. 2. ‘CROSS-SECTION OF BARRE! 
fect alinement and with a minimum of 
friction. The barrel is driven by two con 
necting rods, one on each side, which in- 
sures an even drive. 

The standard equipment for these blow- 
ing tubs provides light, automatic, steel- 
cup, poppet located in the heads 
and so arranged that the valves will seat 
against the inner wall of the 
give a minimum of clearance. 
valves 


valves 
head and 
These 
arranged in groups with a 
handhole giving convenient access to each 
group. One spider serves to clamp all 
of the apparatus of each group, enabling 
the examination of valves to be easily and 
quickly made. 


are 


The tubs are also equipped, when de- 
sired, with mechanically closed steel-cup, 
poppet-discharge valves. These valves 
are of familiar proportions and controlled 
by a simple valve gear. 

The heads of the tub are provided at 
the top with large, rectangular, flanged 
discharge openings. A cast-iron wind box 
connection to these 


makes a common 


Receiver Line 
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Atmosphere 


FIG. 3. DIAGRAM FROM AIR TUB 
discharge openings of the two heads and 
conducts the blast to a common flanged 
discharge at the center and top of the 
wind box. 

The de- 


signed to operate economically on a blast 


standard type of blowers is 
pressure of from 16 to 18 pounds nor- 
with a steam 150 
pounds gage and will easily blow against 
30 pounds of maximum blast pressure. 


mal pressure up to 
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These engines built either cross- 
compound, condensing or noncondensing ; 
also independent single-cylinder high- 
or low-pressure units, which can be op- 


erated, if desired, as disconnected com- 


are 


pounds. 

There are two o sizes of air 
tub, one having a normal capacity of 20,- 
ooo cubic feet per tub and the other hav- 
ing a normal capacity of 15,000 cubic feet 
per tub. 

This blowing engine is made by the 
Allis-Chalmers Company, Milwaukee, 
Wis. 





An Improved Oil Burmer System 


By S. 





RIcE 
. 
The increasing production and relative- 
ly low cost of crude petroleum through- 
out the United States, particularly on 





STEAM OR AIR 
















FIG. 2. BURNER 


FOR LOW-PRESSURE STEAM 
PLANT 


the Pacific coast, has led to a number of 
inventions for utilizing it as fuel under 
boilers, and in the accompanying illus- 
trations there is shown a which 
is now being used with. very satisfactory 


system 


results. The essential features of the sys- 
tem are the burner and the compressor 
equipment. 


Fig. § is a diagrammatic sketch giving 

















SEGMENT AND 
REGULATE 


INDICATOR TO 
FIRING 


FIG. 3. 


a sectional view of the standard burner, 
which consists of the following parts: 4, 
main jet body to which the air or steam 
and the oil supplies are connected; B, 
nozzle or oil-regulating cap; C, cap gland; 
D, steam-valve stuffing box; EF, steam 
packing gland; F, steam-valve stem; G, 
steam-valve gear; H, steam-valve 
operating gear; /, shaft hangers; J, drive 


stem 





POWER AND THE ENGINEER. 






shaft; K, stock and indicator; L, indi- 
cating segment; M/, nozzle-operating gear. 

By the escape of the steam or air, which 
is supplied at 25 to 30 pounds pressure, 
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FIG. 
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SECTIONAL 


from the nozzle of the main jet body A 
through the cap B, there is created a suc- 
tion. This draws the oil supply as regu- 
lated by the cap B, which is threaded to 
screw on and off of the nozzle by means 
of the handle NV, shaft J and gear M. It 
is only necessary to loosen the adjusting 
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screw in gear H and slide it out of mesh 
of the steam valve gear G and thus per- 
mit the regulation of the two elements 
independently, after determining their 
proper proportion, complete combustion 
being thereby obtained. The gear H may 
be replaced in mesh with the steam-valve 























VIEW 
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OF STANDARD BURNER 
gear G and locked in place on the driving 
shaft J. After determining the maximum 
volume of fuel required, the stop or in- 
dicator K may be clamped on the driving 
shaft J against the main jet A so.as to 
prevent overfiring. 

The stop or indicator K is also used 
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FIG. 4. SYSTEM 


APPLIED TO LOW-PRESSURE STEAM 


BOILER 
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in conjunction with the spaced segment, 
as illustrated here and in Fig. 3. With 
proper adjustment the fire may be in- 
creased or diminished by the operation 
of the handwheel N, which will control 
the two elements in sufficient proportion 
to adequately maintain combustion. The 

















FIG. 5. ALTERNATING-CURRENT MOTOR 
OUTFIT 

supplies of steam or air and oil are 

properly provided with independent 


valves, as it is not intended to shut off 
the supply of the element by the burner 
when it is not in use. 

Fig. 2 gives exterior 
burner designed for use in 
pressure steam plants. It is con- 
structed that, by the operation of a 
single handwheel, the supply of oil and 
air, together with the opening of the noz- 
zle, are increased or diminished propor- 
tionately, thereby maintaining combustion 
at any capacity from 1 to 40 horsepower. 
The degree of atomization necessary for 
good combustion could not be maintained 
under varying demands with a fixed open- 
ing in the nozzle. It was thus essential to 
have an adjustable opening in the nozzle 
automatically regulated in proportion to 
the quantity of oil to be atomized. The 
manufacturers of this apparatus guarantee 
an absolutely smokeless operation from a 
minimum to a maximum load. Fig. 3 
shows a segment and indicator by which 
the firing is regulated as stated above. 

Not the least important feature of the 
system is the compressor equipment by 
means of which air is supplied for atomiz- 
ing the oil in the fire boxes. Fig. 4 il- 
lustrates the system applied to a low- 
pressure steam boiler, equipped with au- 
tomatic fire controller, which is so regu- 
lated as to maintain any desired pres- 
sure automatically. The air compressor 
is driven by a direct-current motor of the 
series type so constructed that the arma- 
ture and fields can be removed, when- 
ever necessary, without disturbing 
other part of the machine. 


view of a 
small low- 


an 


so 


. 


any 
There are two 
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for the each of 
which is fitted with a single-acting piston, 
and a steel crank shaft operates the con- 
necting rods. 


cylinders compressor, 


The top of the compressor is formed 
by the base of the motor, and the herring- 
bone gear, which is keyed on the crank 
shaft, is inclosed in a cast-iron casing. 
The working parts of the compressor are 
inclosed. Thorough lubrication of the 
moving parts is effected from an oil res- 
ervoir in the base, supplied through an 
oil-filling elbow. The latter gages 
the proper hight of the oil in the casing. 
The reservoir communicates with the gear 
case, carrying oil up to the pinion on the 
armature shaft. 


also 


In the cylinder heads the suction and 
discharge valves work independently of 
each other. They are seated by gravity 
and can be changed about, at need, pro- 
vided the seats have worn equally. 
cylinder head, valves, pinion or gear may 
be removed without disturbing the other 
parts. 

A speed controller is furnished with 
each equipment with which the speed of 
the motor may be regulated to best suit 
the requirements. The air, as fast as com 
pressed, passes into a suitable receiver 
where’ its volume is kept within proper 
limit by means of a 
biowoff valve. 


gage and 
As shown in the illustra- 
tion, the pump supplying oil to the burner 


pressure 


is of the rotary-gear type, requiring no 
valves, mounted on the compressor case 
and directly connected to the compressor 
shaft. The strainer on the suction line 
is of the basket type, provided with a 
cock at which any accumulation of water 


in the oil may be drained off. The pump 
















































































FIG. 2. DETAILS OF 
discharge is provided with an air cham- 
ber, pressure gage and pressure-regulat- 
ing valve by which the pressure of the 
oil fed to the burner may be regulated to 
suit the requirements of the installation. 
Fig. 5 shows an arrangement with an 
alternating-current motor similar to that 


The’ 


1005 


illustrated by Fig. 4, except for the fact 
that the motor is mounted on a separate 
base and that in Fig. 4 this base forms 
the top of the compressor, making a little 
more compact unit. The apparatus shown 
in Fig. 5 may be applied to any type of 
It 
manufactured by the Fess System Com- 
Inc., of San 


furnace designed ‘for burning oil. is 


pany, Francisco. 





Sight Feed Oil Pump Model “C”’ 





A practical oil pump for small engines, 
pumps, 
known as 
model “C,” 
Sight Feed 
waukee, Wis. 

The accompanying illustrations show an 
outside and sectional of 


compressors, auxiliaries, etc., is 
the Sight Feed Oil Pump, 
which is manufactured by the 


Oil Pump Company, Mil- 


the 


view pump, 

















MODEL “c’ 
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MODEL “Cc” OIL PUMP 
which is semi-automatic in action. 
is nothing radically new in its general 
but in construction details a 
difference found, when com- 
pared with the older types of oil-feed 
pumps. 


There 


appearance, 
decided is 
It is built with one or two feeds 
and with glass tanks of several capacities. 
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At the top is a large opening for filling, 
which is equipped with a good strainer; 
a substantial cover, so fastened that it 
cannot be misplaced or lost, is also pro- 
vided. The feed valves, which are on the 
side of the pump near the bottom, are 
convenient to get at and in plain view, as 
shown. ‘The valve seats are also so ar- 
ranged that dirt will not lodge in them, 
and an opening in the bottom is pro- 
vided so that the tank can 
cleaned. 

To compensate for wear, hard-babbitt 
cones which form the working cham- 
ber can be compressed to renew the fit 
by forcing them in with the screw-valve 
cases, and to insure perfect tightness, 
valve cases with steel valves and beveled 
seats, that can be quickly reground, have 
been incorporated. 


be easily 


The oil drops through an air-tight glass- 
inclosed chamber, in which the rate of 
feed clearly visible. When the oil 
pump stops, a small amount of oil will 
continue to fall, thus forming the neces- 
sary excess for starting. The pump, as 
shown in Fig. 2, works on a long or 
short stroke, fast Or slow, and is so made 
that the delivery is positive. 


is 








Bunsen” Smokeless Furnace 


The “Bunsen” smokeless furnace, man- 
ufactured by the Bunsen Smokeless Fur- 
nace Company of America, Hudson Ter- 
minal building, 50 Church street, New 
York City, is described and _ illustrated 
herewith. This furnace is of firebrick 
construction, and produces perfect com- 
bustion, it is said, without mechanical ap- 
pliances, is adaptable to all types of boil- 


where they are mixed. Small side grates 
resting on the grate bars are extended 
along the side of the firebox to about the 
hight of the fire carried, thus naturally 
admitting a sufficient supply of oxygen 
through the bed of fuel to support prac- 
tically perfect combustion in the furnace. 

In the rear of the firebox are mounted 


FIG. 2. 


upon the bridgewall a series of pipes, 
which are separated from each other so 
as to provide a number of openings, wide 
at the front and narrow at the rear. 
each side of each slot is placed a tuyere, 
through which a very hot supply of air 
is passed from the ashpit and heated in 
its zigzag passage, such air being regu- 
lated by a damper. Upon the escaping 
of the air and gas from the slots they 
expand and become combustible. At the 
rear of each slot is placed a pier with 
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On- 
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Ashton Ideal Alarm Gage 


A good steam, vacuum or any other 
gage is appreciated by the user, but many 
times the operating engineer has longed 
for qa gage which would automatically 
notify him when certain pressures were 





SECTIONAL VIEW OF A “BUNSEN” BURNER IN A FURNACE 





reached, and to meet this longing the 
Ashton Valve ,Company, 271 Franklin 
street, Boston, Mass., has recently got- 
ten out an alarm gage which is a sentinel 
against a drop in pressure below a cer- 
tain predetermined amount. 

By noting the illustration, it will be 
seen that on the face of the gage is a 
circular disk in which two notches are 
cut in diametrically opposite points, in 
which two contact springs fit, but do not 
make contact when the pointer of the 
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FIG, I. 


GASES PASSING THROUGH FIREBRICK CONSTRUCTION OF THE “BUNSEN” 





FURNACE 


er and its installation does not mutilate 
the boiler or boiler setting. 


The distilled gases from the fuel are 


squeezed in passing through restricted 
openings, shown in Fig. 1, and are sup- 
plied with highly-heated air en route by 


passing through a very hot chamber, 






deflecting surfaces to mix the gas and 
air, after which they meet near the rear 
of the piers and are again squeezed in 
their final exit from the combustion cham- 
ber. Fig. 2 is a sectional view of the 
“Bunsen” furnace under a return-tubular 
boiler. 











IDEAL 


ALARM GAGE 





gage is at some predetermined point. For 
instance, if a pressure of 80 pounds is 
desired to be carried, the disk containing 
the notches is set so that with the gage 
pointer at 80 the two contact springs fit 
in the notches in the disk, without con- 
tact. As the pressure increases or de- 
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creases a certain amount, either side of 
the 80-pound mark, the disk is revolved, 
ringing the contact pieces in contact 
with the full outer circle of the disk, 
ringing an electric alarm, which warns 
the engineer that the pressure has either 
advanced above or fallen below the 
designated pressure desired. 

This gage is made for hard usages, and 
its chief merits as an alarm gage lie in 
the fact that the operation of the circuit 
closer interferes in no way with the ac- 
tion of the gage itself, thus combining 
a reliable and sensitive gage with an 
alarm connection, 

This gage can be used in connection 
with the automatic-sprinkler systems 
found in many manufacturing plants. It 
is placed on the supply pipe from the 
water-works system, or the plant fire 
pump. If the pressure of the system 
falls, due to leakage, burst pipes or fire, 
the gage immediately warns the engineer, 
and serious damage from water or fire 
may be prevented. It can also be used 
with the air valve on a dry-pipe sprinkler 
system in which an air pressure must be 
maintained, or else water will enter the 
system, thus causing trouble and freezing 
in the winter months. The gage im- 
mediately gives the alarm if the air pres- 
sure decreases. 

Another place where this alarm can be 
used to advantage is with automatic 
pumping systems where, in case the auto- 
matic regulator fails to perform its duty, 
the pressure in the water system will 
drop and the gage, forming a contact 
between the contact springs, by the disk 
turning, immediately rings an alarm. In 
fact the gage can be used to advantage 
wherever it is desired to know when the 
pressure increases or decreases. 





“Duval” Packing 


Duval metallic packing is made of fine 
white-alloy wire accurately plaited in 
square form. The wire is of special com- 


+ 
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sist enormous pressures and maintain a 
tight joint without bearing unduly against 
the rod. Also, that its heat-resisting prop- 
erties are such that it cannot burn when 
submitted to a high temperature, 
and that it deteriorate when 


very 
does not 
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Rasmus Electric Hoist 


Among the advantages claimed for this 
hoist which, as shown, has a capacity of 
five tons, is the extremely low head room 
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FIG. 2. “DUVAL” 
kept in stock. It is also claimed that it 
will not cut the rod or wear it unduly, 


that when applied to a rod already scored 
it will adjust itself to the uneven surface, 
and that it is not affected by rust, which 
would increase its life and also prevent 
injury to the rod when the piston is in 
action. 

It is said that this packing will maintain 
a tight joint against water pressure up 
to 5000 pounds per square inch and also 
against a temperature up to goo degrees 
Fahrenheit. It is also said that it can be 
used on rods moving as fast as 1750 
feet per minute, and that it can be ap- 
plied with equal advantage on slow-speed 
plungers. It is claimed to be suitable for 
conditions where dirt, grit and sand ac- 
cumulate, but is not recommended for 
brass rods. The accompanying illustra- 
tions, Figs. 1 and 2, give the reader a 














METALLIC PACKING 
required for a hoist of this size. This is 
due to the employment of a worm and 
wheel, driven by an electric motor. This 
transmits power through the bevel gears 
and pinions shown to the drum carrying 
the load. The close head room will be 
noted when it ‘is stated that on a five-ton 
hoist it is but 34 inches from the bottom 
of the I-beam to the bottom of the hook. 
The drum of the hoist and the field of 


the motor are in one piece, the pole 
pieces from a_ standard motor being 
mounted on the inside of the hoisting 


drum and the armature and brushes suit- 
ably connected to drive the worm gear 

















FIG. I. “DUVAL” 
position, having a maximum strength and 
elasticity, with a minimum of friction and 
wear. The claims for it are that it has 
great toughness and, therefore, will re- 


METALLIC PACKING 


general idea of its shape and construction. 
It is manufactured by the Power Specialty 
Company, 111 Broadway, New York 
City. 


RASMUS ELECTRIC HOIST 

and transmit current to the motor. This 
does away with all castings and braces 
necessary to hold a motor in alinement 
and reduces the total weight of the hoist. 
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The worm is keyed to the armature 
shaft which eliminates the necessity of a 
brake of any kind, as the motor is elec- 
trically controlled for speed, and when 
the motor is not running, all gears are 
locked in position by the worm, effectually 
preventing the load lowering when current 
is shut off from any cause. The whole 
hoist is only 16 inches wide, 38 inches 
long overall, and weighs 500 pounds.. 

The worm runs in oil and is provided 
with suitable thrust bearings. It is built 
by Gustav Rasmus, 514 West Fifty-seventh 
street, New York City. 





Erie Stokers 


— 


There have recently been several im- 
portant changes in the design of the Erie 
stoker, a description of which was pub- 
lished in the April 13 issue. 

The location of the motor has been 
changed from the back of the pedestal to 
the front in order to get the motor out 
of the way when the fires are being 
cleaned and the clinker raked out. See 
Fig. 1. 
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Another important change is the form 
of the deflector which gives better dif- 
fusion of the fuel, and exhaust steam is 
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creased 100 per cent. The location of t! 
choke plugs has been slightly changed j 


order to facilitate handling, as former] 














FIG. 2. 


admitted to the firebox on top of the 
deflector instead of through it, as former- 
ly. The size and shape of the hopper have 
been changed so as to accommodate twice 
as much coal and facilitate the work of 
the fireman, and the strength of the driv- 
ing chain is said to have been in- 





———— 














FIG. I. SHOWING LOCATION OF 


MOTOR DRIVING THE ERIE STOKER 


FRONT AND SIDE V 





IEWS OF TRAVELING GRATE 


they were so close together that it was 
difficult to take hold of them. This 
stoker is manufactured by the Erie 
Company, Penn., 
manufactures Erie 


Foundry 
also 
grate. 


which 
traveling 


Erie, 
the 


Fig. 2 shows front and side views and 
Fig. 3 rear and side views of this grate. 

The grate surface consists of a large 
number of small links of 
depth mounted on a 


considerable 
fixed supporting 
frame and traveling in the form of an 
endless chain over supporting rollers. The 
motion is imparted by sprocket wheels 
which are mounted on the driving shaft 
and engage with the rollers on the rods 
supporting the grate links which form the 
chain. 

The fuel is fed in at the front end of 
the furnace through the hopper and, im- 
mediately becoming ignited from under 
the igniting arch, is carried back toward 
the rear of the boiler by the traveling- 
grate surface, passing through the suc- 
cessive stages of coking, distillation and 
combustion until it is discharged over the 
end of the traveling grate into the ashpit 
or onto the attachment. The grate bars 
in passing over the back shaft for their 
reverse travel automatically shear all 
clinkers, thereby thoroughly cleaning the 
air passages, and the maximum amount 
of air space is always obtainable. The 
motion of a driving shaft is derived from 
an inclosed ratchet, worm and gear which 
can be located on either side of the front 
end of the traveling grate and is trans- 
mitted through an eccentric from a line 
shaft. The latter may be located over- 
head, or below the floor line, and can be 
driven from the same line in this man- 
ner. The amount of coal fed is regulated 
by raising or lowering the cast-iron feed 
gate lined with firebrick on the inside fac- 
ing the igniting arch. This regulation, in 
connection with increasing or decreasing 
the speed of the grates, provides for any 
variation in intensity of fire which may be 
desired. 

A suitable hand lever, which alters the 
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number of teeth engaged by the ratchet 
pawl which is entirely incased and prac- 
tically noiseless, at each stroke enables the 
travel of the grate to be given any one 
of four different speeds, the adjustment 
being effected without stopping the op- 
eration of the grate. Thus any boiler 
of a battery may be forced or suppressed 
at will. : 

The framework consists of heavy cast- 
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The Augustine Rotary Engine 


A new design of rotary’ engine, 
has been gotten out by the Augustine 
Automatic Rotary Engine Company, 738 
Ellicott square, Buffalo, N. Y. 

In Fig. 1 is shown a 125-horsepower 
compound engine complete. 

The engine consists of an outside cas- 

















FIG. 3. REAR AND SIDE 

iron frames, well braced, to meet the re- 
quirements of hard service. In grates 
exceeding 7 feet in width, there is pro- 
vided a center support for the upper roller 
shafts. The framework is fitted with 
diaphragms between the chain sections to 
regulate the amount of air through or 
around the rear portion of the grate 
where the fire is spent and the ashes dis- 
charged. By lowering the front of the 
hopper and raising the feed gate, access 
is obtained to the interior of the furnace, 
or, if desired, the whole stoker can be 
withdrawn from unger the boiler along 
the supporting rails. 


A New Gage Cock 





A simple gage cock for steam boilers 
is just being placed on the market by the 
Marion Foundry and Supply Company, 
Marion, Ind. 
the sectional views shown herewith, con- 
sists of a weighted handle which is raised 
to indicate the water level, and packing 
material of pencil form bearing into the 
opening by the weight of the handle, 
thus keeping the cock tight when closed. 
The packing is adjustable for wear, a slight 
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turn of the handle on the screw stem be- 
ing all that is necessary to take up for 
wear when leaking. The packing is also 
easily renewable when worn out, and the 
tension is adjustable by screwing. the rod 
passing through the handle, in or out as 
required. 


VIEWS 


The device, as noted by. 
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to which is fitted 
the end cover, an outside and inside view 
of which is shown in Fig. 3. 


ing, shown in Fig. 2, 


In the hub 
of the cover is fitted an adjustable roller 
bearing for tightening the revolving pis- 
ton down onto the abutment, shown at 4, 
to keep a steam-tight joint. On 
inside of the end covers a channel 
is cut in which the crosshead runs, thus 
guiding the blade with the true bore of 
the cylinder, as shown at B, Fig. 3. At 
C is shown the bal- 
ancing the blade which runs on the op- 
posite side of the shaft, the latter being 
shown at D, also the 
long and short arms. 


Fig. 2, 
the 


counterbalance for 


blade with its 

Fig. 4 shows one of the abutments, in 
which the inlet and ports 
cast, E representing the inlet port and F 
the port. A _ packing ring is 
shown at G, H showing the packing block 


exhaust are 


exhaust 
which prevents any possible leakage fron 


circulation of the 
ment. 


steam around abut- 
A half section of the revolving piston 
is shown at /, Fig. 5, and shows where 


the ends of the blades extend through the 














FIG. I. 


A 125-HORSEPOWER 


















Water Column 
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SECTIONAL VIEW OF GAGE COCK 


COMPOUND-ROTARY ENGINE 


disk to the crosshead, which runs in the 
channel cut in the The blade 
shown at K extends across both flanges 
of the piston, its purpose being to make 
a steam-tight joint. The disk J is for 
the purpose of closing up the end of the 
revolving piston. 

In Fig. 6 is shown the two halves of the 
revolving piston LL, bolted together, the 
opposite slot, in which the blade is housed, 
being shown at M/, the slot N also show- 
ing the blade housing. 


cover. 


The crosshead and one end of the blade 
are shown at O, Fig. 2, and the part P 
shows the counterbalance designed to 
offset the centrifugal force of the blade. 
The of the automatic 


staggered ports 
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balanced valve are shown at SS, and the 
exhaust port at R. 

The engine operates after the following 
manner: 
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and each laps across the three flanges 
shown in Fig. 6, which’ form two separate 
compartments. They are fitted so that 
the pressure of the steam seals them, and 

















FIG. 2, CASING OF ENGINE 














FIG. 5. HALF SECTION OF REVOLVING 


PISTON 


a steam-tight joint is said to be obtained. 
The object of the long and short arm on 
alternate sides of the piston D, Fig. 3, 
is to run in the crossheads that operate 
in the covers. 

When the piston blade crosses over the 
center of the at the abutment 
point A, Fig. 2, the port in the valve opens 
and steam is admitted to exert its pres- 


engine 





























FIG. 3. OUTSIDE AND INSIDE VIEW OF COVER, ALSO BALANCING BLADE 


sure against the blade 7, which is counter- 
weighted on the opposite side of the 
shaft as shown at P, and the core or 
piston revolves. 








N 











FIG. 4. ABUTMENT IN WHICH STEAM AND 


EXHAUST PORTS ARE CAST 


The two revolving pistons or covers 
have two counterbalanced pistons or 
blades diametrically opposite to each other 


FIG. 6. PISTON BOLTED TOGETHER 


The valve cuts off automatically at the 
point determined by the load, and ex- 
pansion takes place during the rest of the 
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revolution. While one piston is being 
revolved by expanding steam on one sj 
of the shaft, the piston in the oppos 
chamber crosses the abutment point, 
the port in the valve allows steam 
exert its pressure against the piston 
in the first chamber. Thus one side 
using steam expansively while the ot! 
side is using live steam, as in the ca 
of an engine at the beginning of its strok 





Vibratory Disintegrator for a Peat 
Gas Producer 


Col. John Jacob Astor, of New York 
City, has invented and applied for 
patent for a vibratory disintegrator for a 
peat-gas producer, according to the 
Scientific American. The gas. generated 
may be supplied to an ordinary internal- 
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JOHN JACOB ASTOR’S PEAT-GAS PRODUCER 


combustion engine C (see illustration), 
the engine-exhaust muffler B being placed 
inside the producer. The sides of the 
muffler are thin, so as to permit them to 
be distended and drawn inwardly upon 
variations in the pressure within the 
muffler. 

The gas escaping from the engine cyl- 
inder after each explosion tends to ex- 
pand the muffler, and as the exhaust gas 
escapes from the muffler the sides will 
contract. These vibrations of the side 
walls of the muffler cause the successive 
compression and expansion of the gas 
within the producer, and likewise the gas 
in the pores and interstices of the peat. 
As a result, the peat is disintegrated and 
becomes uniformly heated. 
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| * e 
Questions are not answered unless they are 
of general interest and are accompanied by 
the name and address of the inquirer. 








The Humidity of Air 
How can we determine the humidity of 
ait and how can it be regulated? 
H...G. 
Our atmosphere consists principally of 
a mechanical mixture of nitrogen, oxygen 
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THE SLING PSYCHROMETER 


and aqueous vapors. The per cent. of 
the last-named component varies almost 
constantly under natural conditions, and 
as a matter of fact is kept from varying 
urder artificial conditions only with great 
difficulty. Where abnormal humidity ex- 
ists, as in cold-storage warehouses, where 
the cooling of partially saturated incom- 
ing air often produces a condition of 
saturation, and where the per cent. of 
saturation may also be increased by the 
moisture cooled from the products stored, 
a deliquescent moisture-absorbing salt, 
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such as calcium chloride, may be em- 
ployed to reduce the humidity. The salt 
is usually exposed to the air on shallow 
trays provided with drip pipes which may 
be arranged to saturated 
calcium-chloride brine away to a storage 
tank to await reclaiming, or the brine may 
be employed as a deporting agent on the 
ammonia or brine pipes over which it 
may be arranged to drip slowly as formed. 

The only exact method of regulating 
the humidity of air is artificially to cool 
it to such a point that the amount of 
moisture that it will still retain at that 
temperature, usually after precipitating a 
large per cent. of its initial complement, 
will be the required amount when the 
temperature is allowed to rise to the 
required point. This general process is 
employed most extensively in connection 
with the dehumidifying of air used in 
blast-furnace work. 

The humidity of the atmosphere may 
be determined by one of two methods: 
First, by cooling the air until the point 
of saturation is reached, in which case the 
per cent. of humidity for any other tem- 
perature can be readily determined from 
well known tables or, second, by observ- 
ing the drop in temperature produced by 
the evaporation of a film of water at 
the original temperature. 

Apparatus for determining humidities 
by the former method are known as “dew 
point” instruments and by the latter meth- 
od as “psychrometric” apparatus, more 
commonly called hygrometers. These in- 
struments are of many forms, but the two 
most common types are the stationary 
wet- and dry-bulb thermometer of which 
the most practical seems to be Lloyd’s 
Hygrodeik and a sling wet- and dry-bulb 
thermom-apparatus known as the “sling 
psychrometer.” This instrument is em- 
ployed by the United States Weather 
Bureau and is the most popular humidity- 
determining instrument employed in cold- 
storage work, especially when low tem- 
peratures are to be dealt with. 

The instrument consists of two ther- 
mometers so mounted on a common scale 
that one bulb extends below the other. 
This: bulb is covered with a thin layer 
of muslin which is kept saturated when 
the instrument is* inserted in its case, 
which is provided with a cup kept full of 
water. This cup is only sufficiently deep 


convey the 


to allow the lower muslin-covered bulb 
to enter, the upper bare bulb being always 
dry. 

In taking observations the instrument 
is removed from its case and swung 
rapidly around on its pivoted handle. 
Contact with the air produces a rapid 
evaporation of the moisture on the wet 
bulb, which evaporation causes that ther- 
mometer to register a lower temperature 
than that of the dry-bulb thermometer. 
The difference in the readings of the two 
thermometers constitutes a basis for ar- 
riving at the per cent. of humidity present 
in the air tested. 
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Compressibility of water 


What is the difference in volume of 

water for different pressures? 
5. & 

Water is very slightly compressible ; its 
compressibility is from 0.00004 to 0.00051 
for one atmosphere, decreasing with in- 
For each foot of 
pressure, distilled water is diminished in 
volume 0.0000015 to 0.0000013. Water is 
so incompressible that even at a depth of 
a mile a cubic foot of water will weigh 


crease of temperature. 


only about half a pound more than at 
the surface. 


To determine the thickness of cylinders 

I need a cast-steel cylinder to withstand 
a working pressure of 600 pounds per 
square inch, the diameter of the same to 
What 
thickness is required, and what thickness 
is required for a cylinder of cast steel, 
15 inches inside diameter, to withstand 
a working pressure of 240 pounds per 
square inch? 


be 30 inches inside measurement. 


M. D. 

The thickness at which a cylinder will 

fail under pressure is given by the for- 
mula, 

aoe % ending = thickness 

tensile strength , : 

all in the same units, as inches, per 

square inch, etc. 

your two cases, 


This would give for 
assuming the 
strength to be 60,000, 


tensile 


600 X = 
60,000 TS 
and 
2400 X 7. 
a40 * 7:5 = 0.30. 


60,000 
These are the thicknesses which would 
just burst with the given pressures. You 
would have to make them enough times 
that thickness to give them the necessary 
factor of safety. 


Nonmagnetic Steel 

Can you tell us of any nonmagnetic 
steel and give us the name of the maker? 

C. =. &. 

Nickel steel is nonmagnetic, but if al 
lowed to drop in temperature to about 
30 degrees Fahrenheit, it becomes mag- 
netic and retains its magnetism until it 
reaches about Fahrenheit, 
when it again loses its magnetism. 


1140 degrees 


Manganese steel is practically nonmag- 
netic. 





The secret of avoiding boiler explosions 
is regular inspections at short intervals 
by competent men, and prompt compli- 
ance with their recommendations in re- 
gard to repairs and the allowable work- 


ing pressure. Professor Thurston con- 


cluded that but one boiler in ten thousand 
explodes among those that are insured 
and periodically inspected, and that the 
proportion is ten times as great among 
those uninsured and wuninspected. 
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Book Reviews 


THe PREVENTION OF INDUSTRIAL Ac- 
cIDENTS. By Frank E. Law and Wil- 
liam Newell. Published by The 
Fidelity and Casualty Company of 
New York. Paper; 194 pages, 54x 
734 inches; 72 illustrations. Price, 
25 cents. 

This pamphlet, which has been gotten 
out for the benefit of, and is sent gratis 
to, policy holders, is a general treatment 
on accidents and their prevention, dealing 
with care on the part of employers and 
employees, safety devices, steam boilers, 
engines, electrical apparatus, elevators, 
the factory and wood-working machinery. 
The chapters on boilers and engines are 
particularly good, and well worth careful 
study on the part of engineers. 


. 


Tue “MecHANIcAL Wortp” Pocket DIARY 
AND YEAR Book. Published annually 
by Emmott & Co. Ltd, Man- 
chester, England. Cloth; 298 pages, 
334x6 inches: 67 illustrations; nu- 
merous tables. Price, 6d. 

This is the twenty-third issue of this 
little book, which continues “little.” It 
contains a lot of useful data in tabular 
form, but the text proper remains in- 
adequate, considering the publication as 
an engineers’ handbook. The Steam Tur- 
bine section is by far the best in the 
book; the reason for this is obvious when 
it is noted that that section was written 
by R. M. Neilson. The Boiler section 
is a close second, and its excellence 
arouses the suspicion that Mr. Neilson 
is also responsible here. The sections 
devoted to gas producers and _ internal- 
combustion engines are pitifully ‘meager ; 
the book would be improved by omitting 
them altogether. 


THe “MECHANICAL Wor_Lp” ELECTRICAL 
Pocket Book. Published annually by 
Emmott & Co., Ltd., Manchester, 
England. Cloth; 208 pages, 334x6 
inches; 64 illustrations; numerous 
tables. Price, 6d. 

This is a “companion piece” to the me- 
chanical pocketbook reviewed above, and 
a very appropriate one. The section on 
Dynamos and Motors covers two whole 
pages and conveys the priceless informa- 
tion that shunt-wound 
magnet coils wound with fine wire and 
connected in parallel with the external 
circuit; series-yound machines have coils 


machines have 


of heavy wire connected in series with the 
load ; 
both. 
tion of e.m.f., development of torque, 
motor speed and generator load char- 


compound-wound machines have 
There is not a word as to genera- 


acteristics, regulation, heating, commuta- 
tion, ete, ad infinitum—not even the 
statement that a direct-current machine 
has a commutator. And the preface states 
that “large additions have been made” 
te last year’s edition. We should say 
.that each section of the present book 
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forms an excellent introduction to its 
subject; in future editions it might be 
well to say a little something about the 
subjects themselves. 


ELEMENTS OF EL®&cTRICAL ENGINEERING. 
By Charles P. Steinmetz. Published 
by McGraw-Hill Book Company, 
New York; 1909. Cloth; 455 pages, 
6x9g inches ; 239 illustrations. Price, $4. 

This is the third edition of Dr. Stein- 
metz’s excellent textbook, and it con- 
tains a considerable quantity of new ma- 
terial; the typographical errors of the 
second edition have been corrected, and 
the old material appreciably revised. The 


-new material includes treatmaent of the 


“interpole” direct-current machine, ‘the 
split-pole converter, three-wire commutat- 
ing machines and the stability and re- 
gulation of induction motors. 

While the book is intended solely for 
the use of students, it is to be regretted 
that Dr. Steinmetz has not revised it to 
the extent of giving the practical engi- 
neering equations commonly in use, as 
well as the abstract fundamental for- 
mulas from which they are derived. A 
student should be made familiar with the 
mathematical forms and processes used in 
everyday practice as well as the purely 
scientific principles. One of the most 
conspicuous examples of this defect is on 
page 14 where the author gives the 
fundamental formula for the generation 
of direct-current e.m.f.: . 

E=4fn® 

in which f represents the magnetic fre- 
quency ‘in the armature core in hundreds 
of cycles; n, the number of conductor 
turns in series, and ® the magnetic flux 
per pole in megalines. This, the author 
states, is the “formula of the direct-cur- 
rent generator.” So it is; but the re- 
viewer has never known a designer who 
used it in that form. One who designs 
alternating-current machines constantly 
and a few direct-current machines 
sporadically might prefer it, but it, is 
unwieldy at best. 

Another which might 
have been remedied to the great ad- 
vantage of the reader is the author’s habit 
of explaining difficult subjects just far 
enough to convince the student that he 
can never overcome the difficulty, and 
leaving him there. The worst example 
of that sort is the discussion of direct- 
current commutation, which is scholarly 
as far as it goes but leads to no definite 


characteristic 


conclusion as to how one is to provide 
for successful commutation. 

Again, in discussing the e.m.f. of an 
alternator the author says nothing what- 
ever about the effect of the ratio of pole- 
face span to pole pitch and that of the 
ratio of coil span to pole pitch, the com- 
bination of which may modify the funda- 
mental formula 20 per cent. or more. 
He introduces a wave-form factor and 
explains very briefly and generally what 
affects its value, but gives no_ specific 
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figures based on pole-face span and coj 
span ratios. 

In short, the work is very uneven. |; 
discussing some vital features only t! 
barest outline of fundamental principles 
is given, while the discussion of son 
far less important features goes into prac- 
tical engineering details to a degree un- 
necessary in a book of this kind. 





Books Received 


“Energy.” By Sidney A. Reeve. Me- 
Graw-Hill Book Company, New York. 
Cloth ; 238 pages; 6x9 inches; illustrated - 


indexed. Price, $2. 
“Metal Spinning.” By Prof. F. D. 
Crawshaw. Popular Mechanics, Chicago, 


Ill. Cloth; 80 pages, 434x7 inches; 33 
illustrations; indexed. Price, 25 cents. 
“The Steam Engine.” By. Charles H. 
Benjamin. The Technical Press, Brat*'e- 
bero, Vt. Cloth; 316 pages, 5'%4xo 
inches; 198 illustrations; tables; indexed 
Price, $3. 

“Handy Man’s Workshop and_ Lab- 
oratory.” By A. Russel Bond. Munn & 
Co., Inc., New York. Cloth; 467 pages, 
6x8% inches; 370 illustrations; indexed, 
Price, $2. 

“The Elements of Machine Design” 
Part 1. By W. C. Unwin Longmans, 
Green & Co. New York. Cloth; 531 
pages, 5%4x8™% inches; 387 illustrations; 
indexed. Price, $2.50. . 





The National Tube Company’s 
Catalog H 


A reference library is an essential part 
of the equipment of an engineer, but a 
lot of the newest, best and practical in- 
formation for which he has the most fre- 
quent use comes to him in the form of 
circulars and catalogs. An engineer has 
more frequent occasion to look up the 
particulars of pipe and fittings, for in- 
stance, than the more abstruse informa- 
tion contained in pretentious handbooks. 

The National Tube Company, recogniz- 
ing this, has made its new catalog H of 
such a character that it will grace the 
shelves of any library and offer in a 
permanent and convenient form such in- 
formation as an engineer is likely to need 
regarding its product. The copy before 
us is something over the usual hand- 
book size, containing 470 pages hand- 
somely printed upon heavy paper, the text 
being in a peculiar grade of green very 
easy to read. The section devoted to the 
Kewanee Union has an additional color 
to indicate the brass parts. The engrav- 
ings with which the book is replete are 
mostly reproductions of wash drawings 
and photographs, line engravings being 
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used only for diagrams giving the outlines 


of fittings, with their dimensions, etc. 
A page of classification, similar to the 


Contents” of the usual book, explains the 

plan and scope at a glance and directs 
to the section in which he will find 
« particular class of information, while a 
28-page intlex, liberally cross referenced, 
directs the searcher to the item sought. 
The tables of weights and dimensions of 
wrought-iron pipe and fitting, with the 
outline drawings, giving the dimensions 
and conventional representation for fit- 
tings and valves, will make the book of 
exceptional value to those who are en- 
gaged in laying out piping. The book is 
handsomely bound in flexible pebbled 
leather with gilt, edges, and with the 
name of the recipient embossed in gilt 
upon the cover. In its conception, plan 
and execution it is one,of the best ex- 
amples of commercial literature that we 
have seen. 


one 





Marine Engineers Entertainment 


and Ball 


ee ee 


annual entertainment and ball of 
the Marine Engineers’ Beneficial Associa- 
tion, No. 33, Port of New York, was held 
on Wednesday evening, December 8, at 
Lexington The annual 
gatherings of this organization have al- 
ways been great social successes, but this 
event far outclassed all previous efforts. 
The decoration of bunting and floral de- 
signs were very elaborate. Every seat in 
the hall was taken when the curtain rose 


The 


opera’ house. 


on “Ye Olde Time Minstrels,” by the 
“Bunch” from No. 33. Seated in a circle 


in the front row were the M. E. B. A. 
favorites, Frank Martin, Jack Armour, 
John Lloyd Wilson, Frank Corbett, Her- 
bert Self, Joe McKenna, Billy Murray, 
John Forsman, Bob Webb and _ others. 
Twenty-five members of the Bay Ridge 
Athletic Club assisted in the choruses, 
A vaudeville program of five numbers 
at the conclusion of which the 
was cleared for dancing. The ar- 
rangement committee included William J. 


followed, 
floor 


Du Bois, Daniel Murphy and James J. 
Waters. The grand march was led by 
National President William F. Yates 


and Mrs. Frank Corbett. 
was the floor director. 


Herbert Self 





Commissions to Second International 
Congress of Refrigeration 


Albert M. Read, Washington, D. C., 
chairman executive committee of the 
Association of Refrigeration, 
mnounces the completion of the 


\merican 
Ameri- 
an sections of the five international com- 
arranged for by the Interna- 
tional Association of Refrigeration, head- 
quarters, Paris, France. These commis- 
will undertake the study of ques- 
tions brought up for consideration at the 
first congress of refrigeration held in 


inissions 


Sic mS 
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Paris last year and will prepare reports 
and recommendations on the various sub- 
jects for presentation at the Second In- 
ternational Congress of Refrigeration to 
be held in Vienna in Ig1o. 
tional commissions and American 
bers of each are as follows: 
Commission on Liquefied 
Units—Dr. D. S. Jacobus, 
Gardner T. Voorhees, 
J. E. Siebel, N. H. 
Lucke. 
Commission on Methods of Testing 
Refrigerating Machinery and Insulating 
Material—John E. Starr, chairman; P. D 
C. Ball, George H. Stoddard, Henry 
rance, Jr.. R. H. Tas, Conrad H. 
Commission on General 
Refrigeration—H. 


The interna- 
mem- 


and 
chairman ; 
Block, Dr. 
Charles FE. 


Gases 


Louis 


Hiller, Dr. 


Tor- 
Young. 
Application of 
C. Gardner, chairman; 


Louis Doelling, Madison Cooper, Ezra 
Frick, A. Ruemmeli, Dr. Mary E. Pen- 
nington. 


Commission on Railway ahd Steamship 





Refrigerz E. O. McCormick, chair- 
man; J. M. Culp, W. D. Biddle, Carl 
Howe, G. Harold Powell, E. F. McPike. 


Legislation—W. H. 
chairman; Walter C. Reid, H. 
W. Bahrenburg, Emerson Carey, Charles 
L. Case, J. F. Nickerson. 

The committee on Papers and Lectures is 
now at work on the preparation of papers 
to be presented at the second international 
congress of refrigeration in Vienna, Sep- 
tember 29 to October 3, 1910. The com- 
mittee is as follows: Gardner T. Voorhees, 
chairman, Engineers’ Club, 32 West 
Fortieth street, New York City; Dr. D. 

Jacobus, John Starr, Henry Tor- 
rance, Jr., F. W. Pilsbry, G. Harold 
Powell, J. F. Nickerson. 

Anyone desiring to prepare a paper on 
subject refrigeration 
for presentation at the Vienna congress 
is invited to communicate with the chair- 
man of the 


Commission on 
Gibson, 


any pertaining to 


above committee. 





Society Notes 


On December 7 an 
on “Refrigeration” 
the Modern 
mi YS 


lantern 


interesting lecture 
delivered 
Science Club of 
by. Prof. A. G. 
slides 
the various systems in use, 


was before 
Brooklyn, 
Keenig. Many 
illustrating 
as well as the 
designs of several makes of machine. 


were shown, 





Personal 


G. Brewer Griffin has recently been ap- 
pointed manager directing the 
sales policy of the detail and supply sales 
department of the Westinghouse 
and Manufacturing Company, in which 
department transformers, fans, 
heating appliances, switches, switchboards, 
railway-line material, etc., Mr. 
Griffin has been assistant manager of this 
sales department for six years past, hav- 





and is 


Electric 


meters, 


are sold. 


ing previously been connected with the 
sale of detail apparatus in the Boston 
office. 
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Engineering Societies 


AMERICAN SOCIETY 4 Pe ANICAL 


ENGINEEI 
Pres., Jesse M. Smith, ese Tork, .. F.3 
sec., Calvin W. Rice, Engineering building; 
29 West 34th St., New York. 


NATIONAL ELECTRIC LIGHT 
ASSOCIATION 
Pres., Wm. C. L. Eglin, Philadelphia, Pa.; 
sec. and tivas., John F. Gilchrist, 139 Adams 
St., Chicago, Ill. Association headquarters, 29 
W. Thirty-ninth St., New York. 


ENGINEERS’ 

Pres., W. P. 
1317 Spruce St. 
Saturdays. 


CLUB OF PHILADELPHIA 
Dallett; sec., W. P. Taylor, 
Regular meetings Ist and 3d 


AMERICAN SOCIETY OF 
ENGINEERS 
Washington, D. C. Pres., Rear 
John K. Barton (retired) U. S. N.; 
treas., Lieutenant Henry C. Dinger, 


NAVAL 


Navy Dept., 
Admiral 
sec. and 
vo. &. &. 


AMERICAN BOILER many FACTURERS'’ 
ASSOCIATIO 

D. Meier, 11 ~ooe ll 

Farasey, Cleveland, O. 


Pres., E. 
sec., J. D. 


New ‘York; 


WESTERN SOCIETY OF ENGINEERS 
Pres., Andrews Allen; sec., J. H. Warder, 
1737 Monadnock Block, Chicago, IIl. 


ENGINEERS’ SOCIETY OF WESTERN 
PE ANIA 


NNSYLV. 
Pres., George T. Barnsley; 
803 Fulton building, 
lst and 3d Tuesdays. 


sec., E. K. 
Pittsburg, Pa. 


Hiles, 
Meetings 


AMERICAN INSTITUTE OF 


ENGINEERS 

Pres., Louis A. Ferguson; 
Pope, 33 W. Thirty-ninth St., 
ings monthly, 


ELECTRICAL 


sec., Ralph W., 
New York. Meet- 
excepting July and August. 


ENGINE ae ILDERS’ ASSOCIATION OF 


UNITED STATES 
sceeman Oswego, N. Y.; sec., 
Sembower, Reading, Pa. 


Pres., A. L. 
C. H. 


UNIVERSAL CRAFTSMEN COUNCIL OF 
ENGINEERS 


Grand Worthy Chief, W. 8S. Cadwell, Chi- 
cago, Ill.; see., Thomas H. Jones, 244 Kighth 
street, N. E., Washington. dD. C. Next con 
vention, Buffalo, N. Y., August, 1910. 


NATIONAL ASSOCIATION OF STATION- 
ARY ENGINEERS 

Pres., William J. Reynolds, Hoboken, N. J. ; 
sec., F. W. Raven, 525 Manhattan building, 
Chicago, Ill. Next convention, Rochester, 
N. Y., September, 1910. 


AMERICAN ORDER OF 
NEERS 

Engr., Frederick Markoe, 
Supr. Cor. Engr., 
Forty-fourth St., 


STEAM ENGI- 


Supr. Chief 
delphia, Pa.; 
ler, 753 N. 


Phila- 
William 8. Wetz- 
Philadelphia, Pa. 


Next convention, Philadelphia, Pa., June, 1910. 
OHIO SOCIETY OF MECHANICAL, ELEC- 


TRICAL AND STEAM ENGINEERS 
Pres., 0: F. and treas., Prof. 
F. E. Sanborn, University, Colum- 
bus, Ohio. 


Rabbe: see. 
Ohio State 


STEAM BOILER 
CIATION 


Pres., J. H. Smyth; sec., Geo. M. Clark, 
N. Maplewood Ave., Chicago, IIl. 
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Business Items 


G. L. Simonds, who for several years has 
handled the western agency for a number of 
steam specialties, has recently associated with 
himself as partner, Clayton Tracy, under the 
firm name of G. L. Simonds & Co., with of- 
fices at 1201 Monadnock block, Chicago. The 
company will continue as exclusive western 
agents for Vulcan soot cleaners, Ideal flue 
blowers and Dean boiler-tube cleaners. 


’*aul M. Chamberlain desires to announce 
that he has opened an engineering office at 
1522 Marquette building, Chicago. Mr. 
Chamberlain was graduated from the Mich- 
igan Agricultural College in 1888, and from 
Cornell University in 1890. For several years 
he was in practical work with the Brown 
Hoist Company, of Cleveland, Ohio; the Frick 
Company, enginers, of Waynesboro, Penn. ; 
the Hercules Iron Works, of Aurora, IIl., and 
then accepted the assistant professorship of 
mechanical engineering at the Michigan Ag- 
ricultural College. At the opening of the 
Lewis Institute in Chicago, he took charge 
of the engineering work. During his con- 
nection with the Lewis Institute he carried 
on much consulting work with special refer- 
ence to power production and factory meth- 
ods. He resigned this position to act as con- 
sulting engineer for the McCan Mechanica! 
Works, of Los Angeles, Cal. Later he ac- 
cepted the position as chief engineer of the 
Under-feed Stoker Company of America, 
where for the past two years and a half he 
has made a special study of boiler-room equip- 
ment, economy in fuel burning and smoke 
abatement. He will devote his time to new 
designs and improvement of existing in- 
stallations. 

The E. Keeler Company, Williamsport, 
Penn., has been awarded the contract by the 
Pennsylvania Railroad Company for’ three 
408-horsepower Keeler water-tube boilers 
built for a working pressure of 180 pounds 
per square inch. These boilers will be 
equipped with Green chain grate stokers and 
the setting will be especially designed for 
this installation for the elimination of smoke 
in burning soft coal. This contract includes 
a self-supporting steel stack lined with brick 
throughout its hight together with the smoke 
flues and the brick settings for the boilers. 
This equipment will be installed in the new 
classification yards at Northumberland, Penn. 
This company has also received an order from 
the United States Engineer Office, at Boston, 
Mass., for three 150-horsepower water-tube 
boilers to be installed in fortifications at 
Manila. These boilers will be equipped with 
superheaters. This contract follows a con- 
tract for six boilers which was placed early 
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New Equipment 


New water works is to be erected at John- 
son City, Tenn. 

Jas. Gottbreht will erect an electric-light 
plant at Dunseith, N. D. 

Peter F. Dorscel will erect a cold-storage 
plant at Green Bay, Wis. 

Plans are being drawn for a new municipal 
power station at.Sturgis, Mich. 

The Electric Light and Power 
Tiffin, Ohio, is enlarging its plant. 

The Rockefeller Institute, New York, is 
erecting an addition to its power plant. 


Company, 


The Brockton Hospital, Brockton, Mass., is 
having plans drawn for a new building. 

The Decatur (Texas) Ice Company is con- 
sidering the enlargement of its plant. 

The New Richmond (Wis.) Roller Mills 
Company will erect an 800-horsepower water- 
power plant. 

The Clarenden (Texas) Water Works and 
Light Company will shortly be in the market 
for some equipment. 

The Stroudsburg & Water Gap Street Rail- 
way Company, Stroudsburg, Penn., will erect 
a new electric power station. 

The Pike County Water Works Company, 
Murfreesboro, Ark., is having plans prepared 
for a new pumping plant, which, it is said, 
will be one of the largest ifi the Southwest. 

The Kansas City (Mo.) Steel Scraper Man- 
ufacturing Company has taken over the busi- 
ness of the Slusser-McLean Scraper Company, 
of Sidney, Ohio, and will erect a new plant, 
to cost about $750,000. 





New Catalogs 


Keuffel & Esser Company, Hoboken, N. J. 
Circular. Blueprint papers. Illustrated. 

A. L. Ide & Sons, Springfield, Ill. Bulletin 
No. 15. Ideal engines. Illustrated, 12 pages, 
8x10% inches. 


Hoppes Manufacturing Company, Spring- 
field, Ohio. Catalog No. 40. Feed water 
heaters, purifiers, steam separators, oil elim- 
inators, exhaust heads. Illustrated, 40 pages,. 
6x9 inches. 
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SSTABLISHED New York concern hand. 
ling well known steam specialties, desires 
tive partner with capital to enlarge; unqi 
tionable honor required. Box 93, Power. 

CHIEF DRAFTSMAN, thorough experience 
in power plant construction, including stesin 
equipment, building construction and electric! 
apparatus will be required, together with aiiil- 
ity to handle men; state salary expected, ave, 
nationality, experience in full and give vet 
erences. Address Construction Departm: 
Consolidated Gas Electric Light’ and Powe) 
Company, Paltimore, Md. 
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Situations Wanted 


Advertisements under this 
serted for 25 cents per line, 
make a line. 


head are in- 
About six words 


SITUATION WANTED by a gas engineer 


experienced on two and four cycle gas en 
gines, also on suction and _ pressure _pro- 


ducers and can furnish first-class references. 
Address “C. W. 86,” care POWER. 

WANTED—Position as oiler or wiper; had 
a little experience; International Correspond- 
ence School education. Francis R. Shaw, 3 
Moffat Ave., Trenton, N. J. + R. F. D. No. 3. 

WANTED—Position in electric light or 
water works by college graduate in engineer- 
irg; unlimited license; ten years handling 
alternating- and direct-current machines, con- 
densing and noncondensing engines, pumps, 
filter plants, wiring and pipe work’; best of 
references. “Engineer,” Box 88, POWER. 

SITUATION by chief engineer and _ me- 
chanic, employed at present in large electric 
light and power plant operating high and low 
pressure with alternating and direct current 
generators; this is the class of work I do 
daily : Drafting, forging, all-around machinist 
work, alternating and direct current electrical 
work, pipe fitting and patternmaking; reason 
for changing is to better my conditions. Box 
92, POWER. 





Miscellaneous 


Advertisements under this head are_ in- 
serted for 25 cents per line. About six words 
make a line. 

PATENTS secured. C. L. Parker, Solicitor 
of Patents, 4 McGill Bldg., Washington, D. C. 

ANY FIRM or engineer in charge of a 
steam plant that is troubled with scale in the 
boilers can get absolutely free, the best indi- 
eator and reducing wheel made, with velvet- 
lined mahogany case. For particulars, ad- 
dress Great Lakes Chemical Works, Manito- 
woe, Wis. 

JOBBING MACHINERY Supply Company 
in Middle West, operating large and_ well- 
equipped machine shop, desires to manufac- 
ture some article of merit in the line of ma- 
chinery or mill supplies; have excellent fa- 
cilities for pushing sales. Anyone with a 
good article but without facilities to manu- 
facture, write to Box 82, PowEr. 


For Sale 


Advertisements under this head are in- 
serted for 25 cents per line. About sig words 
make a line. 

FOR SALE—20x48 Wheelock engine and 
two 72”x18’ high pressure tubular boilers in 














» vear. Thes . cae AGENTS WANTED to sell Buckeye lubri- good condition cheap. Address “Engineer,” 
in the year. o These boilers are now being in- cating compeund on a commission _ basis. Box 2, Station A, Cincinnati, Ohio. ° 
stalled at Fort Scott, Cal. Fort Stevens, Buckeye Compound Co., Pittsburg, Penn. 4 g ss gh ’ 
Ore., and Fort Casey, Wash. The Keeler WANTED-—Thoroughly competent steam on “ae a gg me ogg aggre 
company has also been awarded the contract Specialty gag ob he that can sell high- $1450; 22x42 Harris Corliss engine, $1050: 
for one 500-horsepower water-tube boiler for gram goods. Ric dress “M. M. Co.,” Power. 18x36 Bass Corliss engine, $950; 16x36 
the water department for the city of Fort AN ENGINEER in each town to sell the Cooper Corliss engine, $850; 1014x30 Harris 
Worth. Tex ? best rocking grate for steam boilers. Write Corliss engine, $475. Duzets & Son, 50 Church 
orth, Texas. Martin Grate Co., 281 Dearborn St., Chicago. St., New York. 
. . 
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POWER AND THE ENGINEER. 


Large Mine Hoisting Engines 
Deals with Several Types of Large Mine Hoisting Engines, Some of 
Which Are the Largest and Most Powerful of Their Kind in the World 





BY 


. 

Unless one has given the matter atten- 
tion, or has visited the coal and copper 
mines in the United States, only a vague 
idea can be conceived of the propor- 
tion hoisting engines have attained. Most 
engineers hold the hoisting engineer and 
engine in about the same esteem that they 
hold a sawmill steam plant—unworthy of 
recognition. Such views are erroneous, 


WARREN O. 


the Nelsonville Foundry and Machine 
Company. 

Another design of hoisting engine of 
the single-drum, second-motion type is 
shown in Fig. 2. Instead of the winding 
drum being keyed to the crank shaft of 
the engine it is keyed to a drum shaft 
proper, which receives its motion by 
means of double-helical gears, as shown. 








FIG, I. 


both regarding the engines and the men 
operating them, as the engines are both 
large and powerful and somewhat compli- 
cated, owing to the steam-operating de- 
vices used to work the reversing gear, 
friction and brake. And there are few 
engineers who shoulder greater respon- 
sibility than the men who are employed 
in operating large hoisting engines. 

Mine hoisting engines are made in vari- 
ous designs, first- and second-motion en- 
gines being generally used iy steam-op- 
erated hoists, while electrically driven 
hoists are fast finding a foothold. 


First- AND SECOND-MOTION Hoist 

A simple type of first-motion hoisting 
engine is shown in Fig. 1. It consists of 
two engines connected to one crank shaft 
on which the winding drum is secured. 
The cranks are set 90 degrees apart, so 
there is no dead center. In this type of 
engine slide valves are used in conjunc- 
tion with the link motion, the engineer 
controlling the brake and links by means 
of the two levers shown. Other than this, 
the engine is constructed along lines 
found in the general run of slide-valve 
engines. This design is manufactured by 








FIRST-MOTION HOIST 


ROGERS 


drum is of the double-cone design, and 
is made in this way so that the rope in 
winding will always keep at a proper 
angle with the sheave wheel on top of 
the head frame over the shaft, and also 
equalize the strain on the engine when 
starting with the cage at the bottom of 
the shaft, and the weight of hundreds of 
feet of wire cable pulling on the drum, 
This illustration also shows a phantont 
view of the steam-operating mechanism 
for reversing and operating the brake and 
clutch. 

These steam-operating devices are gen- 
erally made with two cylinders having 
piston heads attached to a common pis- 
ton rod, to which is secured a crosshead, 
which in turn imparts motion to an arm 
secured to a rock shaft, which in turn, 
by means of suitable links, operates the 
link up and down or tightens or loosens 
the brake or friction, as the piston of the 
auxiliary engine is forced from one end 
of the cylinder to the other. The steam 
valve is operated from the operator’s 
stand by means of suitable levers and op- 
erating rod. This engine is made by the 


Vulcan Iron Works. 

















FIG. 2. 


The brake and reversing gears are op- 
erated by the hand levers shown between 
the cylinders. It represents one of the 
designs of hoisting engines made by the 
Lidgerwood Manufacturing Company. 

A different design of first-motion hoist 
is shown in Fig. 3. Here the winding 


SECOND-MOTION HOISTIN® ENGINE 


ConeE-prumM Hoist 
The type of engine shown in Figs. 4 
and 6 is what is known as a haulage en- 
gine, but can be utilized for hoisting 
from a shaft, as well as hauling out of 
an incline or drift, by simply changing 
from a straight to a cone drum. The en- 
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gine having the haulage drum depends on 
the friction brake, which is thrown into 
position with very heavy clutches, com- 
monly known as the umbrella type of 
clutch, which throw the friction shoe 
against a cast-iron rim on the insidé 
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of steam cylinders; the Stephenson re- 
versing link is also operated by the same 
method. In fact, all the main parts are 
controlled throughout by steam cylinders 
which make them very easy for the operator 
to handle, by simply manipulating the 




















FIG. 3. CONE-DRUM HOIST EQUIPPED WITH 


VERSING 


flange of the main drum. This clutch 
proper is operated by two wrought-iron 
forged arms, which receive their motion 
from a lay shaft manipulated by a stand- 
ard cylinder, as shown. The friction shoes 
are capable of hauling a load consider- 
ably in excess of what the engine can 
pull, making it impossible for any slip. 
The size of the cylinder of this particular 
engine is 24x48 inches. 

When dropping the cage and the empty 
car in the shaft, or running it down an 
incline, the clutch is thrown out and the 
drum runs loose on the shaft. A brake 
band is so arranged on the outside of the 
drum flange that it can catch the load 


STEAM-OPERATED BRAKE, CLUTCH AND RE- 
GEAR 
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very good idea of how the various steam 
auxiliary control are governed by the 
operating levers, and connected to the 
brake, clutch and link, respectively. 

The auxiliary engines for steam reverse 
consist of a steam cylinder set in tandem 
with an oil-governing cylinder and the 
differential valve mechanism so arranged 
that the piston moves from one:end of its 
stroke, smoothly and without jar. The 
oil serves as a locking device to hold the 
links in positive position, determined by 
the position of the operating lever. 

The illustrations, Figs. 5,-7 and 9, pre- 
sent the design of a first-motion hauling 
engine recently installed at the new mine 
of the Qak Hills Coal Company, Colo. 
The load that this engine will eventually 
be called upon to handle will be a train 
of 14 cars, each loaded car weighing 600 
pounds, up a slope of approximately 10 
degrees from the horizontal, which will 
be about two miles long. The engines 
will work under a pressure of 125 pounds 
per square inch. 

The engines, as shown in the illustra- 
tions, consist of a pair of heavy Corliss 
first-motion engines, having cylinders 30 
inches in diameter, and a stroke of 60 

















FIG. 5. 
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FIG. 4. ELEVATION OF HAULAGE ENGINE 


at any point, thereby placing the cage and 
the car entirely in the hands of the op- 
erator, which he can drop at will, or at 
any speed he deems necessary. 

The clutch on the inside and the brakes 
on the outside are manipulated by means 


levers which control each part of the en- 
gine. This design of engine is built by 
the Litchfield Foundry and Machine 
Company. 
STEAM AUNXILIARIES 
A study of Figs. 4 and 6 will give a 


CORLISS FIRST-MOUTION HOISTING ENGINE 


inches, the cylinders being fitted with a 
new design of nondetachable valve gear, 
with a separate wristplate at each end of 
the cylinder. These are connected to and 
operated by a pair of Gooch links, and 
the cutoff is adjustable from zero up to 
% of the stroke. This is accomplished 
by shifting, the biock in the link, which 
is actuated by the action of the governor 
upon the reverse cylinder centrally lo- 
cated, and which is connected direct to 
the main shaft. The governor is entirely 
automatic and independent of the revers- 
operator. Directly 
mounted upon the engine shaft, which is 
15 inches in diameter, through the drums 
and middle bearings, are two main haul- 
ing drums 7 feet in diameter and 5 feet 
face, having an ultimate capacity of two 
miles of 1%-inch hauling rope. The 
drums are coupled to the engine by 
means of heavy band friction clutches, 
and each drum is also provided with a 
powerful hand brake for controlling the 
descent of the empty cars into the mine. 


ing lever, or the 
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lowering the empty cars. This hoist is 
manufactured by the Wellman-Seaver- 
Morgan Company. 





Larcest HoistinG ENGINES IN WorLp 
The largest hoisting engines in the 
world are to be found in the copper 
country of Michigan, where are located 
the Quincy and Tamarack hoists,. built by 
the Aliis-Chalmers Company in the 
nineties. -Both of these hoists have two 
horizontal steam cylinders, each connected 
ieee to a crank on either end of a shaft, carry- 
ing a single drum. The Quincy hoist has 
iin the larger steam cylinder, which is 52 
Indicator inches in diameter and 48-inch stroke. 
The Tamarack hoists have the larger 
drum, which is 36 feet 9 inches in diam- 
eter in the center by 25 feet 6 inches. 
The Quincy hoist was designed for 
pulling a load of 26 tons, up a 7500-foot 
slope at the rate of 3000 feet per minute. 
Since these engines were designed new 
methods and ideas have been developed. 
These engines operated the hoists in the 
days of the slow-speed Corliss type, when 
single drums of large diameter were used 
Yr. with large steam cylinders. The high- 
ia speed Corliss engine, however, brought 
FIG. 6. PLAN VIEW OF HAULAGE ENGINE about changes in the size of hoist, not 














The brakes are of the gravity type, op- 
erated by weights by means of which the 
brakes are constantly applied except 
when relieved by means of vertical op- 
erating steam cylinders, shown in the il- 
lustrations. These cylinders, as well‘ as 
those for working the clutch and the re- 
verse motion are equipped with cataract 
cylinders and differential valve gears, by 
means of which the motion of the cyl- 
inder corresponds to that of the hand 
lever on the engineer's platform. 

The location of the cars on the slope 
is indicated by a large dial indicator 
driven by a gear directly on the hub of 
each drum. Each cylinder is provided 
with a balanced poppet throttle valve and 
in addition is fitted with bypass valves 
and pipe operated by a foot lever on the 
engineer’s platform, thus enabling him to 
control fhe speed of the engine when riG. 8. MOST POWERFUL HOIST EVER BUILT 























only in the cylinder diameter but also 
the diameter of the drum; the single 
drum in balance hoisting is also being 
superseded by the double drum for deep 
shaft hoisting. Since these changes were 





instituted, many hoists of equal power 





and several of considerable greater power 
have been built. Among these are the 








34x72-inch duplex, single-drum hoists 
recently furnished the Oliver Iron Min- 
ing Company for their Chapin mine at 
Iron Mountain, Mich., and two 32x72 
duplex double-drum units built three 
years ago for the Boston & Montana 
Consolidated Copper and Silver Mining 
Company, at Butte, Montana. 








The Boston & Montana hoists, one 
shown in Fig. 8, are the most powerful 
FIG. 7. SHOWING AUXILIARIES FOR OPERATING REVERSING GEAR, CLUTCH AND BRAKE hoists ever built. They were each designed 
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to lift a dead load of 17 tons unbalanced out 
of a 3500-foot vertical shaft at the rate 
of 2500 feet per minute. They were de- 
signed to run at the rate of 64 revolutions 
per minute, but owing to the greater out- 
put of one of the shafts, one has been 
operated, it is stated, regularly for the 
two years at go revolutions per minute, 
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places and one design of such is il- 
lustrated in Fig. 10. It has a drum 78 
inches in diameter by 60 inches in length 
and is designed for a rope pull of 10,000 
pounds at a speed of 1000 feet per min- 
ute. It weighs without the motor 55,000 
pounds. It is equipped with a Westing- 
house hoist motor, having a constant rat- 





























“ie Leal Cai 

















































































































{el 
ee €¢ od 
€ > 
© jlo ° 
Q 3 = 
o} |e 
4 
°) To 
) U 6 wersing Cylinder = o f 
Cluteh 
Cylinder 
Brake 
Cylinder 
Q 








































































































which means a piston speed of 1080 feet 
per minute. Each hoist has two drums, 
12 feet in diameter and a 5-foot 6-inch 
face mounted on the same shaft and 
driven by 12-foot diameter flat-disk re- 
versible friction clutches. - Each drum is 
served by a powerful parallel-motion post 
brake. The engines are reversed by an 
improved type of Sell spur-gear reverse. 
Two toxto-inch and two 12x24-inch and 
one 12x24-inch auxiliary engines operate 
the clutch brake and reverse respectively. 
These auxiliary engines consist of a 
steam cylinder, opposed to an oil cataract 
cylinder, the latter controlling the steam 
piston in any position set by the operator, 
who thus has complete control of all the 
moving parts of the hoist. From the op- 
erating platform between the main steam 
cylinders, the operator, by means of small 
hand levers, manipulates the main throt- 
tle valve, clutches, brakes and reverse, 
while the hands on the 60-inch dial 
(miniature) just before him tells the pre- 
cise location of the cage in the shaft 


Larcest E.ectric Hotsts 
The electric hoist is being used in many 
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nected directly to the hoist by means of 
a flexible coupling on the pinion-shajst 
extension. This is shown in the illustra- 
tion. 

In the case of the clutches, the steam 
or air throws the clutch either in or out, 
but the brakes are arranged to be held 
on by a heavy-weighted lever, and re- 
leased by the steam or air in the operat- 
ing cylinder raising these weights, thus 
insuring the immediate and automatic 
setting of the brake in case of accidents 
to the pipes. 

A special regulating device controls the 
speed, with which the brakes or clutches 
can be thrown on or off, which prevents 
slamming of the clutch or brake and the 
consequent sudden jars. 

This is the largest design of electric 
hoist manufactured by The George Leyner 
Engineering Works Company. 

The coal-shipping terminal at Sewall’s 
Point, near Norfolk, Va., of the newly 
opened Virginia railway is operated in a 
novel manner and contains some interest- 
ing machinery, including a 1ooo-horse- 
powér electric hoist designed and built 
by the Lidgerwood Manufacturing. Com- 
pany, Fig. 11. 

As soon as each coal-conveyer car is 
loaded, it is taken in hand by the hoist 
which, by means of a barney car, draws 
it up a 25-per cent. incline at a speed of 
480 feet per minute. The incline is 480 
feet long, and it takes 45 seconds for the 
car to reach the knuckle. 

The Lidgerwood electric hoist, said to 
be the largest of its kind ever built, and 
which hauls the conveyer cars up the in- 
cline, is an interesting part of the equip- 
ment. Each conveyer car, with its load, 
weighs nearly 200,000 pounds. The hoist 
complete, with its tWwo motors, weighs 
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nee 








FIG. I0. ELECTRIC HOIST 


ing of 150 horsepower, which gives it an 
intermittent hoist rating of about 300 
horsepower. The motor is connected to 
the hoist by means of a flexible coupling 
on the pinion shaft. 

The hoist is equipped with air-operated 
hand brakes and clutches, the air being 
furnished by a small air compressor con- 


180,000 pounds. But one motor is used at 
a time, the other being provided to in- 
sure constant operation in case of break- 
down to either one. The motors are of 
the General Electric Company’s make, of 
the M. P. C. class, and are rated at 500 
horsepower each and actually develop 980 
horsepower, it is said. The drum is 84 
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inches in diameter with a face 42% 
inches in width and ‘grooved for a 
134-inch main cable and having also a 
section with a 7-inch face grooved for a 
34-inch tail rope for insuring the return 
of the barney car. The flanges are 6 
inches in depth, the main gear wheel is 
116 inches in diameter, and the pinion 
which drives it is 19 inches in diameter. 
The intermediate gear wheel is 72 inches 
in diameter with a 21-inch pinion. All 
the gears are of cast steel with machine- 
cut teeth. 

The drums have powerful post brakes 
which are controlled by a 
through the medium of compressed air. 
This compressed air is supplied at a pres- 
sure of 80 pounds to the inch by an elec- 
tric compressor which forms part of the 
hoisting outfit. The general operation of 
the hoist is controlled by an operator near 
the barney-car pit, 350 feet distant from 
the hoist, but the hoist is provided with 
an emergency limit switch which makes 
certain that it cannot overwind in either 
direction. The brake is set by a weight 
cf 1400 pounds acting upon a suitable 
lever. When the current is turned on, 
the solenoid acts, and by means of com- 
pressed air, releases the brake. When 
the current is cut off, whether by intent 
or accident, the solenoid drops, releasing 
the air, and the weight brings the brake 
into action, holding the load safely in any 
position. 


solenoid 
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A Handy Method of Removing a 
Flywheel 


By J. A. SEAGER 
, " 
It sometimes occurs in engine erection 
that after a flywheel shaft governor or 
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METHOD OF REMOVING FLYWHEEL 


similar gear has been driven on to the 
shaft it is found to be too tight and con- 
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with a heavy hammer there is danger of 
burring the shaft, and possibly cracking 
the casting, owing to the jamming effect 
caused by the displacement of the fit al- 
ternately on the top and bottom sides. 
The accompanying sketch illustrates a 
very good method of removing such a 
flywheel. A strong chain is passed round 
one of the spokes close down to the boss 
and back through the end loop. Against 
the end of the shaft an ordinary screw 
jack is set horizontally and the chain is 
brought over the end of this, with a piece 


of hardwood under the link to prevent 


the chain from slipping off the jack. The 
free end of the chain is then passed 


around the spoke opposite the one already 
slung, and secured either by a shackle or 
by sticking the end link of the chain 
through an intermediate link and securing 
it-by means of a bar or spanner inserted 
in the end of the link. By screwing up 
the jack steadily an even endwise pull 
will be exerted on the wheel and it will 
come off quite edsily. 





Where for reason a_ feed-water 
heater is not used, the feed pipe should 
be continued the boiler in order 
that the water may be warmed as much 
as possible before it is discharged into 
the boiler. In fact, it is best to do this 
when a feed-water heater is used. 
The feed water should be discharged at a 
point where it will not chill the shell, 


any 


inside 


even 

















By such ingenious devices as illustrated 
and described in the foregoing, the vast 
power in hoisting engines is not only 
harnessed, but absolutely subjected to the 
will of the operator as he watches the 
cages, climbs from level to level, some 
of them at the rate of 2500 feet per min- 
ute, or approximately 30 miles an hour. 





FIG. II, 


siderable difficulty is experienced in re- 
moving it again. The flywheel usually 
fits close up to the bedplate or the end 
bearing and it is found impossible to get 
at the part to be moved from the inside 
in the usual manner with a block of wood 
and a hammer to drive it off again. More- 
over, in driving the wheel off the shaft 


LARGEST ELECTRIC HOIST EVER BUILT 


and where the scale deposited will work 
the least possible mischief. 





e In one of the coal deposits near Rock- 
wood, Penn., it is said that a unique 
discovery of vanadium in appreciable 
quantity has been recentiy made. Details 
of the new discovery are not available. 
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Engine-Room Suggestions 


“Cleanliness is next to godliness,” it is 
said, and this applies to the engine room. 
As a hint to those who wish to keep their 
engine floors as clean as possible, the 






From Boiler 
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was not performing its function. The 
layout of the pipe work is shown. The 
engine was supplied by means of duplicate 
pipes with the valve B between the cross 
pipes running to the engine header A. 
In the boiler room were pla@ed two gate 
valves, with a reducing valve between. 


To Boiler 





















































To Engine C 
FIG. I. 


following is given: A McIntosh & Sey- 
mour engine, of the tandem-compound 
type, has the valve stem on the high- 
pressure cylinder on one side of the en- 
gine and the valve stem of the low-pres- 
sure cylinder on the other. Naturally 
the high-pressure valve stem is more dif- 
ficult to keep tight and some water is 
bound to leak out past the packing onto 
the floor, unless prevented. The engineer 
fitted a flat tin pan to the low-pressure 
cylinder so that it came under the stuffing 
box of the high-pressure valve stem. The 
pan was fitted with a drip pipe which car- 
ried the water away. 
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Front View 



































FIG, 2. 


In this same plant the engineer had 
trouble with floods of water coming over 
at intervals into the cylinders of the en- 
gines. This trouble remained a mystery 
for some time until it was discovered 
that the reducing valve shown in Fig. 1 
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LAYOUT OF PIPING 


This valve was supposed to be set so that 
the steam pressure on each side would 
always be the same, but it did not work 
as was anticipated, and as a consequence, 
engine C was being fed the full capacity 
of the 1%-inch pipe D, the steam blowing 
in the direction of the arrow, the valve B 
being closed. This prevented water of 
condensation from getting to the trap; 
it was carried over into the pipe E and on 
to the engine. Opening the valve B 
stopped the trouble. 

_ The boiler capacity in this plant was 
low at times of heavy load, and as a 
remedy the engineer made the homemade 


a 


Side View 


ARRANGEMENT OF HOMEMADE STEAM 


steam jet, shown in Fig. 2. It consisted 
*cf a piece of 6-igch pipe, and bell end, 
just long enough to reach through the 
side wall of the boiler setting, the 6x8- 
inch reducing bell 4 forming a shoulder 
against the outside of the wall. A %- 
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inch pipe was screwed in at B, extending 
down to the center of the 6-inch pipe. A 
tee was screwed on, in which a short 
piece of pipe was fitted, the inner end 
being left open and the outer fitted with 
a plug, for the purpose of cleaning the 
pipe in case it became clogged. The %- 
inch pipe extended up and over to a 
steam pipe. Each furnace was fitted with 
two steam jets, and the device gave a 
much better draft than was procurable 
with natural means, and helped out in 
case of heavy overloads. 





The Resolution of Forces as Applied 
to a Connecting Rod 


By C. S. McGinnis 





There are some puzzling queries in me- 
chanics. Just ask a college sophomore 
this question: If a man pulls ten pounds 


B A 


30 Lb. 
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FIG. I 


on a rope and his brother pulls ten pounds 
on the other end, what is the tension in 
the rope?. If he says twenty pounds, he 
immediately numbers himself among the 
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Plug 
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unfortunate, but if he. correctly says ten 
pounds, you may oftentimes cool his en- 
thusiasm by asking him to explain why. 
This “resolution of forces” is one of 
the most fundamental factors in the whole 
subject of mechanics, but its application 
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cannot be said to be difficult. A knowl- 
edge of mechanics is not at all necessary 
to understand it, and its simple application 
will help us out of many a puzzling sit- 
uation. When steam pushes against a pis- 
ton rod there are certain positions where 
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FIG. 2 


the resulting thrust of the connecting rod 
is even greater than the total force of 
the steam pushing on the piston. Of 
course, the unknowing will say that such 
must be impossible, for certainly no force 
can produce another greater than itself. 

On the contrary, this state of affairs is 
strictly possible, for no new energy has 
been created. When any force acts through 
a distance, such as the pressure of the 
steam pushing the piston rod, an amount 
of work is done equal to the force in 
pounds multiplied by the distance in feet 
that the piston rod travels, and this result 
is in foot-pounds of work. Now, barring 
friction, a thrust in pounds is brought into 
play along the connecting rod, and this 
when multiplied by the distance in feet 
passed over (in the direction of the 
thrust), gives the work in foot-pounds 
done by the connecting rod. This work 
must be equal to the work done by the 
steam pressure on the piston rod. So if, 
in the latter case, the number of pounds 
thrust be greater than the steam pressure, 
the distance moved through by the thrust 
must accordingly be less than the distance 
traversed by the piston. 

The commonest 


that 


case is where 








FIG. 3 


three forces act upon a body, say its 
weight and the tension in two strings 
which support it. Place two vertical posts 
in position connecting their two ends A 
and B by a string from which a weight 
of, say, 30 pounds is suspended; also 
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insert an ordinary spring balance as shown 
in Fig. 1. 

Start with string 4OB as long as pos- 
sible and the balance will register some- 
thing over 15 pounds; in fact, if the string 
were long enough or the posts very near 
together, it would be exactly 15 pounds, 
each string withstanding half the weight. 
If the string at end 4 be now wound up, 
the balance will read more and more so 
that when the string makes an angle of 30 
degrees with the horizontal, the reading 
will be just 30 pounds. If, now, the 
string AOB is shortened still more, the 
reading is greater than 30 pounds and con- 
tinues thus to The 30-pound 
weight has then brought into play a force 
greater than itself and the greater the 
angle AOB the greater this force becomes. 
Just like swinging in a hammock; if there 


increase. 


is not enough sag in the rope, something 
is liable to give way. 

For any particular position (see Fig. 2) 
we can tell definitely what the tensions 
or stresses in the strings are by a “force 


diagram.” Let the three forces be repre- 





30 Lb. 
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FIG. 4 


sented by three straight lines each drawn 


in the direction its respective force is 
acting, and let 30 pounds be represented 
by a line one inch long. Thus, a triangle 
of forces results whose side A, in inches, 
multiplied by 30 gives the stress in A, 
while similarly the side B, in inches, multi- 
plied by 30 gives the stress in B. 

We need not limit the forces to strings. 
Take two rigid bodies like 


two rafters 


Y 30 Lb. 
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FIG. 5 


abutting, as in Fig. 4, and hang the 
pound weight from the apex. Then 
directions of the three forces meet at 
apex, and the “force diagram” will ap- 
pear as in Fig. 5, so that, as before, the 
thrusts C and D are obtained by measur- 


30- 
the 
the 
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ing C and D and then multiplying each 
measurement in inches by 30. 

As in the other case, if the angle be- 
tween the forces C and D at the apex is 
great, the and D cor- 
respondingly great, perhaps much more 


forces C will be 
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F=Friction against Guide. 

C=Connecting Rod Thrust. 

P=Steam Pressure against 

Piston. Power, N.Y. 
FIG. O FIG. 7 


than 30 pounds. In any case, as was ex- 
plained under Fig. 1, each thrust C or D 
must be greater than 15 pounds. But each 
rafter supports just half the weight, or 
exactly 15 pounds, so thus considering just 
half the figure, we have a condition such 
as is shown in Fig. 6, where the force D 
is greater than 15 pounds. 

This, then, is similar to the mechanism 
of the steam cylinder. Instead of the other 
rafter gave a 
have 


which lateral support, we 
friction on the guides over which 
the crosshead runs and so giving a result 
as shown in Fig. 7. But 


member that it is impossible to draw a 


we must re- 
“force diagram” of the conditions when 
the 
It is only 


the piston is in motion, ie., when 


forces are not in equilibrium. 
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F=Friction against 
Guide. 
C=Counecting Rod 
Thrust. 
P=Steam Pressure 
against Piston. 
Power, N.Y, 
Fic. 8 FIG. 9 
when the body is at rest that a “force 


diagram” can be used. 
If one 
tightly by 


tion, the 


should hold the connecting rod 
a brake, thus preventing all mo- 
diagram previously used in Fig. 


7 would appear as in Figs. 8 and 9. 
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Waste Due to Imperfect Combustion 





By A. D. WILLIAMS 


It is well known that the amount of 
CO, or carbon dioxide, is an approxi- 
mate index of the fuel economy obtained 
in the furnace. It is not, however, of it- 
self an indication of what is wrong, but 
merely that something is wrong, and it 
is necessary to know the amount of 
nitrogen, oxygen and carbon monoxide 
present in the waste gases in order to 
locate the seat of the trouble. The pres- 
ence of carbon monoxide (CO) indicates 
imperfect combustion. This gas is rarely 
present in amounts exceeding 0.4 per 
cent., and anything in excess of that 
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enough to ignite this gas. As in other 
industrial operations an economy of 100 
per cent. is out of reach in the boiler 
furnace, and while some few tests have 
shown results in excess of 80 per cent., 
the results in everyday running are 
bound to fall considerably below test 
results. 

In the power station reliability is often 
far more important than high-test. econ- 
omy. The public service company must 
deliver its product to an exacting public, 
hence while it may be possible to produce 
a unit of power at a low fuel cost, the 
most economical apparatus may not be 
the most efficient owing to its first cost, 
upkeep and operating expenses. Boilers 
must be kept banked with steam at a 
high pressure so that they can be cut 
into service with the least possible delay. 
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tions. With good conditions the percent- 
age of carbon monoxide is generally be- 
low 0.2 per cent. The amount of oxygen 
present is an indication of the amount 
of surplus air in the gases, as is the 
amount of nitrogen. The surplus oxygen 
may be due entirely to the admittance of 
an excessive amount of air through the 
fire or it may be due to leakage through 
the walls of the flue or the boiler set- 
ting. By taking samples of the gases at 
various: points of the boiler setting and 
throughout the length of the flue, it will 
be possible to determine whether there 
is any leakage of this character. Air 
leakage of this kind may occur without 
detection, as when carbon monoxide is 
present in excess each air leak will cause 
secondary combustion to occur, provided 
the temperature of the gases is high 


diminution of the fuel economy possible 
with a constant load. In the operation 
of these plants it is desirable to get the 
best results possible under existing con- 
ditions. In obtaining this end the carbon 
dioxide recorder is an ally of the man- 
ager. It is, however, necessary to know 
the air and flue-gas temperatures in order 
to have a complete check upon the firing 
methods. 

The accompanying diagram shows the 
percentage of the heat of the fuel wasted 
with different percentages of carbon 
dioxide when the difference in tempera- 
ture between the air and the flue gases 
is known. As given, the difference in 
temperature is in degrees Centigrade; 
but this can be easily changed to degrees 
Fahrenheit by multiplying the tempera- 
ture values shown by 1.8 and adding 32. 
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This diagram was computed from Sie- 
gert’s approximate formula: 
T—t 
GC 





V=K 


in which 
T = Temperature of the waste gases, 
t= Temperature of the air at the 


" grate, 


C = Percentage of carbon dioxide in 
the waste gases, 

V = Percentage value of the heat 
lost in the waste gases, 

K = Constant. 

When T and ¢ are in degrees Centi- 
grade, K = 0.65. 

When T and ¢ are in degrees Fahren- 
het, K = 0.36. 

This diagram can be used when the 
temperature of the waste gases alone is 
known, by considering the values of the 
temperature scale as being increased by 
the amount of the average temperature 
of the air, in which case 100 on the scale 
as given would be the equivalent of a 
waste-gas temperature of 120 degrees 
Centigrade or 248 degrees Fahrenheit. 

An inspection of this diagram demon- 
strates that with good combustion the 
waste gases may be very hot without 
much actual loss of heat. It is for this 
reason that the high rates of combus- 
tion have been found so much more sat- 
isfactory than the low rates. With 
plants dependent upon natural draft the 
heat of the waste gases is important in 
reducing the amount of stack investment 
necessary, for draft purposes alone, and 
hot flue gases with a good percentage of 
carbon dioxide may be much more eco- 
nomical than a low temperature of the 
flue gases with a low content of this gas. 





Turbines for Cargo Boats 





Among the steamers now lying at New- 
castle-on-Tyne is the steamship “Vesper- 
ian,” which is likely to excite a good deal 
of interest before long. She was sent on 
a Mediterranean round trip with a special 
staff of engineers on board, whose duty it 
was to make careful note of the vessel’s 
speed and coal consumption. Having re- 
turned from this trip, her old reciprocat- 
ing engines have been removed, and in 
their place specially designed slow-speed 
turbines have been substituted. She is 
now ready for sea, and it is understood 
that the special engine-room staff 
again be sent out with her, in order to 
take notes of her performances, and com- 
pare them with the results recorded by her 
reciprocating engines. In this way, valu- 
able data will be collected, and the applic- 
ability of the turbine to cargo steamers 
will, it is thought, be proved or disproved, 
just as it turns out—The Marine Review. 


will 





Drip cocks should be arranged at the 
lowest point so that the feed pipe can 
be thoroughly drained when laying up a 
plant. 
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What Is the Zero Circle of a Planimeter: 
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Reason for and Amount of Correction to be Made in the Reading of the 
Planimeter when the Stationary Point Is inside the Area Traced 





BY C. J. 


The planimeter is an instrument used 
for measuring the area of irregular 
curve-bounded figures such as indicator 
diagrams, and while the use of it is 
widely known by a large number of en- 
gineers, not many, comparatively speak- 
ing, know anything about the principles 
upon which the instrument is constructed, 
and, of course, it is not absolutely nec- 
essary to understand the theory of the 
planimeter in order to learn how to use 
and apply the instrument to the measur- 
ing of diagrams. For the most part it 
is looked upon as an ingeniously con- 
structed tool, the use or practical applica- 
tion of which is the only thing to be con- 
cerned with. But there is one point at 
least that probably will be of interest to 
many engineers who perhaps have not 
given the matter any thought before, and 
that is, what is the zero circle, how is it 
found, and under what circumstances is 
it of importance to know of the existence 
of such? 

If the anchor point of the instrument 
is located outside the figure to be traced, 
the zero circle of the instrument used 
is not brought into play, and therefore 
has no influence on the area as recorded 
by the revolving wheel. This is the case 
in the application of the planimeter to 
indicator diagrams. But when the anchor 
point of the instrument is inside the area 
to be measured, then the zero circle has 
to be taken into consideration and due 
allowance made therefor. There are 
some textbooks that refer to the zero 
circle and give the algebraical expression 
for the radius of the circle, but unless a 
person is well advanced in an understand- 
ing of the theory of the instrument as a 
whole, it will require some deep think- 
ing to arrive at a satisfactory conclusion 
in relation to the matter. Perhaps the 
following brief and pointed explanation 
may be of help to any who do not at 
present quite understand what the zero 
circle is, and how to find it for any given 
instrument. 

First, look at Fig. 1, which illustrates 
the ordinary polar planimeter. The 
anchor point is at A, the pivotal point at 
B, the tracing point at C, and the point 
of contact of the recording wheel is 
marked D. Let the distance from A to B, 
equal b, measure 5.35 inches; distance 
from B to C, equal a, measure 4.15 inches, 
and the distance from B to D, equal c, 
measure 0.83 inch. These measurements 
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were actually obtained by the writers from 
the planimeter which was used. 

Fig. 2 is a diagrammatic representation 
of the instrument shown in Fig. 1. The 
same letters are used to designate the 
parts, and the values previously given are 
to be applied. No attempt has been made 
to draw this figure to scale; it is simply 


SS 


~—Distance b 


aa ai A 


FIG. I. ORDINARY 


intended to convey the application of the 
methods involved. 

In this particular case the revolving 
recording wheel is located between the 
pivot B and the tracing point C. The 
line AC, designated by R, will be the 
radius of the so-called “zero” or cor- 
rective circle which will be traced by the 
instrument while the recording wheel 
follows the path of the smaller circle in 
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the diagram. It will be noticed that the 
axis of the wheel is tangent to this circle, 
as at D, that is, when the angle A DC is 
go degrees. In brief, when the anchor 
point of the instrument is at A and the 
tracer be made to follow the path of the 
larger circle, the recordmg wheel will 
follow the smaller circle, and while so 
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doing will not revolve at all, so that no 
area is recorded, although the tracer will 
have made one full revolution and will 
have actually traced the area of the large 
circle. 

Each planimeter will have a zero circle 
which, of course, should be known, so 
that the necessary correction may be 
made when the instrument is used in the 
way referred to. In the right triangle 
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ADC the square of the hypotenuse is 
equal to the sum of the squares of the 
other two sides, or 


2 = 2 — H 2 = 2 
AC =AD+DC, orAC=WYVAD +D, 
but 

AD =AB— BD = b? —c? 
and 
DC = BC — BD; DC = (BC — BD)?, 
or 

DC = (a —c)? =a* —2ac+c?. 
Then, 

AC=R= VW b—c +a? —2ac+e, 
R=Y a? —2ac + Bb’. 
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RECORDING WHEEL BETWEEN PIVOT 
AND TRACING POINT 


FIG. 2. 


Substituting the given values in this 
latter formula, 





R=Y¥ 4.15? —2 (4.15 X 0.83) + 5.357 = 6.24 
inches, which is the radius of the zero 
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Using the same letters for iike parts, 
Fig. 3 illustrates the case diagrammatical- 
ly. The formula will require to be 
changed slightly, As before, 


AC=R=WVAD+CD, 
but 
AD = AB — BD = b? —c? 
and 
CD = BC + BD, 
CD = (BC + BD)?, 


CD =(a+c)? =a? +2ac+c?. 
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PIVOT BETWEEN WHEEL AND TRAC- 
ING POINT 


FIG. 3. 


Then, 
R=/7 b?—c?+a?+2ac+c?; 
R=¥Y a? +2ac+ b?. 


If actual numerical values were applied 
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A Novel Tool Desk 


A tool desk of novel design may be 
found in the large compressor plant at 
High Falls, N. Y. It was designed by 
the chief engineer, W. J. Shortate. This 
plant consisted of ten compressors, the 
air being used for working pumps, drills 
and other excavating devices on the new 
aqueduct work for the city of New York. 
The ten compressors occupy considerable 
space and are set side by side; it being 
quite a journey from one end of the room 
to the other. 

The tool bench or desk shown in the 
accompanying illustration is fitted on top 
with a desk section, while the front is 
divided into six sliding drawers for vari- 
ous supplies. The ends have two doors, 
each opening into shallow cupboards, 
while the back is also fitted with two cup- 
boards suitable for wrenches, packing 
hooks and other small tools. 

With this arrangement, when a machine 
requires attention the entire collection of 
tools and small supplies is wheeled to 
the machine, and there is no running to 
and from a toolboard or workbench. 
Such an arrangement would hardly do 
for a small plant, and in fact would not 
be required, but for a plant of consider- 
able size it is believed to be just the 
thing. 





Neat portland cement has been used as 
a protective coating in comparison with 
linseed oil and red lead paint in some tests 
made by Prof. F. E. Geisecke, of the 


Texas Agricultural and Mechanical Col- 
lege. 


The object was to ascertain if neat 
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Front View 


circle for the example under considera- 
tion. With this radius the area of the 
circle is 
a R* = 6.24? X 3.1416 = 122.384 

square inches. This is the value to alge- 
braically add to the reading of the wheel 
in the case cited, when obtaining the area 
of any figure, and when the anchor point 
is inside the figure to be so measured. 

There is still one more case to be con- 
sidered, and that is, where the pivot is 
between the wheel and tracer of the 
instrument, as obtains in some makes. 


Side View 
THREE VIEWS OF THE SHORTATE TOOL DESK 
in this case as before, relative results 
would be obtained. 

It will have been seen that the reason 
the recording wheel does not turn while 
the pointer is tracing the zero circle is 
because of its tangential position all the 
way around. The writers tried the fore- 
going, case I, on an instrument and found 


that the result from the calculation, 
namely that the radius of the zero circle 
for that instrument was 6.24 inches, 


checked up exactly with an actual trial. 
Thus, each method verified the other. 


Back View 


cement could be used instead of oil or 
red lead on structural steel to be encased 
in concrete. The experiments were made 
by coating rods with the various cover- 
ings, bedding them in concrete, and then 
determining the resistance of the rods to 
withdrawal by means of a testing machine. 
The results indicate that if the adhesion 
between concrete and uncoated steel is 
taken as a basis of comparison, red lead 
reduces the adhesion go per cent., linseed 
oil reduces it about 80 per cent. and neat 
cement increases it 35 per cent. 
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Chart for Horsepower Calculations 





By W. T. Damon 





The accompanying chart represents all 
data usually at hand when it is desired to 
take the indicated horsepower of a steam 


engine from indicator diagrams. Given 
the following: 
a=Area of diagram in _ square 
inches, 


« = Foot-pounds of work per square 
inch of diagram area, 

A = Area of piston in square inches, 

N = Revolutions per minute of crank, 






4000 2000 
Total L.H.P. 


P= Mean effective pressure on pis- 
ton in pounds per square inch, 

L = Length of stroke in feet, 

l= Length of diagram in inches, 

s= Scale number of spring, pounds 


per square inch per inch of 
spring motion, 
r= Reduction of motion ratio = 
1+ (12 L); 
then 
#=S + (12 71r). 
But 
r= e@s 24 
and 
PL = aLs —l=as (12 L) = (121) 


= as + (12 r) = az. 
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The indicated horsepower (for one end 
only) equals 

PLAN + 33,000 = ax AN ~ 33,000, 
and the indicated horsepower (for both 
ends) equals 

PLAN = 16,500 = ax AN = 16,500, 
in which latter a = the average diagram 
from both ends and A = the average pis- 


ton area. These two formulas are the 


ones upon which the chart is based. A 
slight error is introduced by using the 
averages for determining the indicated 
horsepower for both ends; it is more ac- 
curate to determine them separately and 
add. 


For example, suppose it is known that 


1000 


HORSEPOWER CHART 


the diagram area for the head end equals 
8 square inches, the number of scale of 
spring equals 60, the reducing-motion 
ratio equals 1 to 20, the piston area for 
the head end equals 400 square inches, 


and the revolutions per minute equal 1oo. 
Then, 


x = 60 + (12 X 1/20, = I00. 


Beginning at the diagram area equals 
8 square inches, run ‘1p to the line of 
# = 100, thence across to line of piston 
area 400, and down” R. P. M. too. 
Thence across”t&-th ingle line in the 
lower left cofnet, th up to the I. H. P. 
seale for one ‘end? which it is seen 


that the indicat nower for the 
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head end equals approximately 970. Sub- 
stituting in the formula: 

I.H.P. = ax AN += 33,000 = 8 X 2100 
X 400 X 100 + 33,000 = 970, 
should. Having found x for one 
reducing motion and spring, a line may 
be drawn on the diagram to correspond 
and may be used for all future computa- 
tions. 


as it 





In a paper read before the fifth annual 
meeting of the Illinois Gas Association, 
Robert B. Harper considers clean coal- 
tar pitch, free from water, acids, or 
soluble mineral matter, as the most ef- 
ficient type of covering for the prevention 


Piston Area - Sq. In. 
150 250 


100 


125 


150 


Power 


of soil and electrolytic corrosion of iron 
pipes. Such a pitch, he states, should be 
as hard as it is possible to make it without 
being brittle at ordinary temperatures, 
and should not crack when struck a hard 
blow. The pipes to be coated should be 
smooth, free from moisture, rust and loose 
scale, or any foreign matter. Burs or 
other projections of metal should be filed 
down before coating. The clean pipe 
should be left in a melted bath of pitch 
until the metal and dip are of the same 
temperature, which should be just suf- 
ficient to melt the pitch to a uniform 
liquid condition. The pipe, when removed, 
should have a smooth, uniform, black, 
glossy coating 1/32 inch thick 
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An Oil Engine Auxiliary Power Station 


Diesel Engines Driving Two-phase Alternator Develop Kilowatt-hour on 


0.1 Gallon Crude Oil at cost of 0.4 Cent. 


Operating Cost 0.91 Cent 





ay CS. 


The plant herein described was _ in- 
stalled by the Pittsfield (Mass.) Electric 
Company in order to help out its main 
steam-generating plant, and also as a 
first step toward the transference of the 
main station from its present quarters 
to the new properties on the edge of 
Silver lake, a small body of water per- 
haps a half mile long and a quarter mile 








FIG. I. THE 


wide, and about three-quarters of a mile 
distant from the main station. The in- 
stallation of a Diesel oil engine was some- 
what in the nature of an experiment and 
taking all things into consideration, it 
has proved to be a successful one. 

The building is of concrete and steel 
construction throughout, 73% feet long 
and 60 feet wide, and contains merely an 
engine room and a basement. The walls 
are built up of concrete blocks, which 
were made on the ground by a Pettibone 
machine; there are two parallel tiers of 
blocks making a total wall thickness of 


GENERATING 


WwW. 


approximately two feet. A hand-operated 
traveling crane is installed which has a 
capacity sufficiently great to handle the 
largest single piece of machinery in the 
station. The arrangement of the build- 
ing is extremely simple and with its many 
windows there is ample daylight every- 
where. As Fig. 2 shows, the appearance 
of the building is attractive, and its char- 





UNIT IN 


acter is not indicated by chimney or coal 
pile. 

While the station is laid out for two 
units, oni, has been installed thus 
far. The complete generating unit con- 
sists of two three-cylinder Diesel en- 
gines, with cylinders 16 inches bore and 
24 inches stroke, ‘noth coupled to a two- 
phase revolving-field generator rated at 
330 kilowatts. fhe generator delivers 
2400 volts at 6o&ygles, and was built by 
the Stanley Ele? téicyManufacturing Com- 
pany; its spee d is 464 revolutions per 


one 


minute. Fig. P ig Fiaw of the unit. 
CGC @ «oO 
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Ordinary crude oil is used for fuel, 
and it is stored in three tanks on the 
east side of the building, each tank hav- 
ing a capacity of 3000 gallons. These 
tanks are so placed that they receive the 
oil by gravity direct from the tank cars 
on the railroad siding on the north side 
of the plant. From the storage tanks the 
oil is pumped once every hour into two 
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smaller tanks supported on the east wall 
of the engine room, a_hand-operated 
3owser pump being used which records 
the number of gallons of oil that pass 
through it. From these tanks the fuel 
is delivered to the engine cylinders. 

Under favorable the fuel 
consumption will average o.1 gallon per 
kilowatt-hour. The accompanying tables 
give a very good idea of the regular 
performance of the engine. 

The February record, Table 1, shows an 
average fuel consumption per kilowatt- 
hour of 0.136 gallon, and an average cost 


conditions 
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of fuel per kilowatt-hour of 0.4 cent. 
Table 2 gives the total operating expense, 
by items, for the same month. As the 








TABLE 1. WEEKLY RECORD OF OPERA- 
TION FOR THE MONTH OF 
FEBRUARY, 1909. 











Hours Total K.W. 

Week Run. Gallons. Hours. 
eee ee 96 .67 1,801 12,830 
Second ...... 103.45 1,946 14,510 
: er 104.08 2,121 15,600 
Pourtl.. ...... 107.53 2,076 15,560 
i 411.73 7,944 58,500 

















total cost for the month was $532.41 and 
the total output was 58,500 kilowatt- 
hours, the average cost per kilowatt-hour 
for the month was 0.91 cent. Table 3 is 
a specimen daily record as kept by the 
station operator. 











FIG. 2. 


THE STATION BUILDING 


The water for the cylinder jackets is 
pumped directly from the lake by means 


of a Gould triplex pump with cylinders 


To Station 
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grees, and the discharge temperature is 
2zbout 140 degrees. The amount of cir- 
culating water used varies from 2500 to 


TABLE 2. GENERATING EXPENSES FOR 
THE MONTH OF FEBRUARY, 1909. 
AN Da SEE in Sn in od wwe eee 
Lubricating oil and waste 
o_O ES se a ee eee 2.52 


SU TES ogo 6.8 sw a'd se wieeeanieeias 230.65 
ro as eG sm dale dae aie 1,28 
rr ee errr 34.41 
ere eee 3.60 

Nad cick e eden kava nracetaen $532.41 


6000 pounds per hour, according to the 
load. 


The exhaust gases are discharged 
through two pipes into a 30-inch tile 
conduit which runs underground along 


the south side of the building. This con- 


a 


TABLE 3. 





Time. Gallons for Each Hour. Kilowatts. 

9 18 175 
10 16 165 
ll 15 190 
‘2 F 16 225 
1 16 260 
2 22 265 
3 23 275 
4 19 200 
5 17 175 
6 17 175 
 j 20 250 
8 21 265 
9 21 265 
10 20 250 
ll 20 250 
12 19 220 
Total, 300 3605 


Average gallons per hour, 18.7. 

Average gallons per kilowatt-hour, 0.83. 
duit is kept full of water, receiving its 
supply through a 6-inch tile pipe from a 
small brook on the west side of the build- 
ing. The water the 
conduit through openings at the top, and 
is thereby kept full. Around the east 
and south sides of the building runs a 


enters and leaves 
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FIG. 3. 


6™%4x8 inches, driven by a 5-horsepower 
two-phase induction motor. The tempera- 
ture of the circulating water entering the 
cylinder jackets averages about 50 de- 


Power, N.Y. 


SCHEMATIC DIAGRAM OF PRINCIPAL STATION-CIRCUIT CONNECTIONS 


6-inch for 


water 


tile drain collecting waste 
which is finally discharged into 
the swamp ground near the plant. 

The station is provided with one motor- 
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driven exciter set, located in the north- 
east corner of the engine room. It con- 
sists of a 15-kilowatt 120-volt generator 
coupled to a 35-horsepower two-phase 
induction motor running at 900 revolu- 
tions per minute. Near the 
are two 25-horsepower, two-phase induc- 
tion motors, driving two Norwalk Iron 
Works air compressors in the basement. 
The compressors pump the air into six 
storage “bottles” along the north base- 
ment wall, from which are led the pipes 
used in starting the engine and spraying 
the fuel into the cylinders. 

The starting compensators for all the 
motors are mounted on the east wall of 
the engine room. Two-phase current at 
220 used driving all the 
auxiliaries and is obtained from two 40- 
kilowatt transformers taking 
mary current from the 2200-volt busbars. 
These are 


exciter set 


volts is for 


their pri 
installed in the basement. 
The generator leads run through the 
engine foundations to the oil switch in 
the basement, where the busbars and the 
balance of the high-tension apparatus are 
Iecated. A diagram of the busbars and 
principal connections is shown in Fig. 
The switchboard consists merely of two 
marble panels, one generator panel and 
The generator panel is 
equipped with a full complement of indi 
cating and recording instruments of West- 


one feeder panel. 


inghouse make. The operating handles cn 


the board operate the oil switches by) 
means of reach rods and bell cranks. On 
the feeder panel is mounted a Tirrell 


regulator, controlling the voltage of thx 


station. The operating gears for the cil 


switches controlling the outgoing lines 
and the auxiliary circuits are also 
mounted on this panel. All current and 


potential transformers are installed in th« 


basement, as well as the lightning-ar 
rester equipment. 

The writer is indebted to W. A. Whit- 
tlesey, of the Pittsfield Electric Com- 
pany, for the operating records given 


herewith. 





Large Turbine Power for Britain’s 
Giant Cruiser 


The cruiser, or, to be more correct, the 
battleship cruiser, which is to be started 
on at Devonport dockyard next month, is 
evidently to be a record maker in size, 
power and speed. The turbines are to be 
no less than 70,000 indicated horsepower. 
The horsepower of the “Mauretania” is 
66,000, giving a shade above 25 knots. 
This new cruiser will be some 200 feet 
shorter, a few feet narrower, and yet will 


have 4000 more horsepower. The present 


St. Vincent class of dreadnoughts now 
completing have about 25,000 indicated 
horsepower, while the invincible class, 


which have reeled off 27 knots, have 45,000 
indicated horsepower.—Marine Review. 
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The Care of Commutators and 
Brushes 


By J. E. Latta 





A great deal has been said through the 
technical press about the prevention of 
sparking at the brushes of direct-current 
dynamos and motors. However, since 
most of the trouble encountered in the 
cperation of such machines is with the 
brushes and commutator, a few addi- 
tional suggestions on this subject, coming 
from practical experience, may not be out 
of place. 

In a plant where the writer was work- 
ing, the brushes on a dynamo began to 
spark very badly. This dynamo had been 
running eight hours a day, carrying on 
an average about 70 per cent. of the rated 
full load, for nine years. It had never 
been overloaded. New brushes had been 
supplied several times, and the com- 
mutator had been kept in good condition. 
The voltage being 125, carbon brushes 
were used, of course. This machine had 
never given any considerable trouble up 
to this time. 

When the sparking referred to com- 
menced, the usual remedies for such a 
disorder were immediately applied. The 
commutator was ground smooth and 
round with fine sand paper, the brushes 
were ground to fit it snugly, and so on. 
But the trouble grew worse daily. The 
sparking would be very bad when the 
machine was started up and would con- 
tinue until the brushes, commutator and 
armature hot that a burn-out 
seemed certain; then it would stop, and 
the dynamo would run at a dangerously 
high temperature until shut down. 

A rush order was sent to the factory 
for a new armature. During the wait 
for this it was decided to try boiling the 
brushes in paraffin. They were boiled half 
an hour or so, and laid on the cylinder 
of the engine to dry. When put back on 
the dynamo they worked beautifully. This 
occurrence was three years ago, and this 
same set of brushes has been in constant 
daily use ever since, having been boiled 
two or three times in this period. The 
new armature has never been taken from 
the crate in which it was shipped. 

In all probability these brushes had be- 
come so dry that there was insufficient 
lubrication of the commutator. And yet 
it is hard to see just why the sparking 
should have stopped as soon as the com- 
mutator and brushes got very hot. Aside 
from the improvement in lubrication, the 
boiling produced a good effect, no doubt, 
in freeing the brushes of commutator 
compound; for some of this had been 
used. Without attempting to go into de- 
tails, however, as to just how the paraffin 
produces the desired effect, it may be 
stated as a fact well worth remembering 
that boiling old carbon brushes in this 


were so 
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substance will make them run almost like 
new ones. In plants where a large num- 
ber of direct-current machines are used 
a considerable saving in the annual cost 
of brushes may be realized by taking ad- 
vantage of this fact; and in any plant, 
however small, great worry and incon- 
venience may be thereby avoided some- 
times. 

I wish, in this connection, to say a 
word of warning to the uninitiated con- 
cerning the use of commutator com- 
pounds. Preparations of this class should 
be used just as little as possible. A 
moderate use of them may stop sparking 
temporarily; but if it is continued long, 
trouble is almost certain to follow. My 
latest experience with commutator com- 
pounds was when an attendant applied 
one of them to the commutator of a new 


exciter. The result was that for half 
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some sparking until the brushes have been 
used a long time, and then the simple 
treatment of them suggested above may 
be depended upon to give relief. 

Where dynamo attendants insist on 
using some sort of application on the 
commutator, the best thing is to allow 
them to put on a little vaseline occasion- 
ally with a clean linen or hard-finish 
cotton cloth. But, as. already stated, the 
best practice by far is not to use any- 
thing at all. 





A Novel Reversing Gasolene 
Engine 
By Dr. ALFRED GRADENWITZ 


The Howaldswerke, of Kiel, Germany, 
has recently developed a reversible in- 





? 





FIG. I. REVERSING GASOLENE 
an hour, until the commutator and 
brushes could be cleansed of this stuff, 
it was impossible to hold the voltage of 
the alternator within 20 per cent. of 
the desired value for a minute at the 
time, though a man stood with his hands 
on the field rheostats all the time. The 
exciter commutator got very hot, and, in 
spite of all possible adjustment of the 
rheostats, the current supplied to the al- 
ternator-field winding fluctuated badly. 
There is little excuse, except laziness on 
the part of the engineer, for using much 
of anything on a commutator. If this 
part of the dynamo be kept clean and 
smooth and round, and the brushes be 
set properly, there will not be trouble- 
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ternai-combustion engine which embodies 
some interesting features. 

This engine, as represented by the ac- 
companying illustrations, is of simple con- 
struction. It is a vertical single-acting 
four-stroke engine, operated by any 
volatile fuel such as benzene, gasolene or 
even alcohol. The cylinders are bolted 
to a closed crank case and provided with 
removable heads. As Fig. 2 shows, both 
the barrel and the head are provided with 
water jackets. They are, of course, made 
of cast iron. 

The piston, which is of the trunk type, 
ground to its final diameter, is provided 
with packing rings of cast iron. The 
piston pin is of hardened steel, ground to 
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size. The crank shaft is of high-grade 
steel, forged in a single piece, and runs 
in ‘bearings of ample dimensions which 
are lined with white metal. The cam 
shaft, which rotates at half the speed of 
the crank shaft, is located parallel to the 
latter, from ‘which, it is driven through 
the usual spur gearing. From the cam 
shaft is driven all the accessory mechan- 
ism of the motor—valves, pumps and igni- 
tion devices. Separate suction and main- 
admission valves are provided, the latter 
being operated from the cam shaft while 
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FIG, 2. VALVE-GEAR OF REVERSING GASOLENE 


ENGINE 


the former are driven either in the same 
manner or independently of that shaft, 
being opened by the vacuum produced in 
the cylinder by the motion of the piston, 
and closed by a spiral spring as soon as 
this vacuum ceases. The mechanically 
operated valves are operated through 
slotted cam disks mounted on the cam 
shaft. The valves are all made of nickel 
steel, and the automatic suction valves 
used on the small engines are of a 
specially practical and light construction, 
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allowing of a rapid opening and closing 
and reducing the resistance to the gas 
flow. 

Fig. 2 shows the arrangement of the 
reversing valve gear. Slotted cam disks 
are mounted on the cam shaft for actuat- 
ing the admission and 
Each disk is provided on 
faces with two cam slots in which moves 
a slide pivoted on one arm of a bell 
crank, the other end of which lifts the 
valve stem. The two slots correspond to 
the two directions of rotation of the en- 
gine. These slots are so designed that 
the valves are lifted uniformly with both 
directions of rotation. The slide and the 
slots are so designed that the former is 
compelled to move in the slot correspond- 
ing to the actual direction of rotation as 
long as that direction is maintained, but 
will automatically enter the. slot corres- 
ponding to the other direction, as soon as 


exhaust valves. 


one of its plane 


the engine is reversed. 

The engine is reversed simply by shift- 
ing the ignition timer, without any other 
manipulation of the engine. When the 
engine is running at slow speed, moving 
the “spark lever” to the “backward” posi- 
tion shifts the timer so as to produce 
ignition during the compression stroke 
long before the piston has completed the 
stroke, and the back pressure on the pis- 
ton is sufficient to overcome the inertia 
of the flywheel and reverse the direction 
of rotation. The succeeding ignition then 
is not advanced but, owing to the reversal 
of the engine, becomes a late ignition. By 
then shifting the lever to the “full” position, 
the timer is adjusted for the ignition to 
occur at the proper point to give maxi- 
mum power. During reversal, the load 
is thrown off, of course, by throwing out 
a flywheel friction clutch by means of a 
pedal. 

On the cam shaft are also mounted two 
eccentrics which the cooling- 
water and the oil pumps. The former is 
a piston pump with suction and pressure 
valves, provided with rubber disks to in- 
sure noiseless working; the latter is also 
a piston pump, but it is provided with ball 
valves. On the cam shaft is finally 
mounted the ignition timer. Battery cur- 
rent and an are 
produce high-tension current for “jump 
spark” ignition, and in the smaller en- 
gines this is the only ignition mechanism. 
In the large-sized engines there is also 
provided a magneto operated from the 


operate 


induction coil used to 


cam shaft through gears. 

fuel fs carbureter 
provided with means for regulating the 
mixture ratio for full and 
respectively and the carbureter is warmed 


The gasified by a 


slow speed 
by means of the exhaust gases of the en- 
gine. 

the motor is con- 
from a manceuvering board mount- 


For marine service 
trolled 
ed on a support, by means of a hand- 
wheel and a small lever, the motion of 


the wheel and lever being transmitted 
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mechanically through wire ropes to the 
ignition timer and carbureter respectively, 
zs illustrated in Fig. 1. 

A friction clutch, with disengaging 
forks, is arranged inside of the fly- 
wheel and controlled by a pedal, allowing 
and out 
of gear with the engine, as in the case of 
an ordinary automobile clutch and trans- 
mission. 


the propeller to be thrown into 





No Oi: for Marine Cylinders 


By F. CALDWELL 


In one of the recent issues, a correspond- 
ent wonders how marine engines can be 
run without cylinder oil and not injure 


‘the cylinder walls or piston packing. 


There is not a boat in the United States 
navy, from the battleship down to the 30- 
foot launch, that uses cylinder oil or com- 
pound, direct to the cylinder or valve 
chamber, either in the main engines, or 
auxiliaries, force-draft, 
The piston rods on the main en- 


ventilating, re- 
versing. 
are swabbed at regular intervals, 
not with the idea of getting oil into the 
cylinder, but to save the packing in the 
keep the tight. 
When a ship anchors for over a week in 
port, it is customary to remove cylinder 
heads and valve-chest covers, and swab 


gines 


stuffing box and rods 


the bearing surfaces with vaseline. 

If the main engines are fitted with D- 
slide valves, of the ordinary or double- 
ported type, they are, as a rule, if large 
and heavy, connected to a balanced piston 
on top. This chamber is prac- 
tically an inverted dashpot, with the bot- 
tom of the piston exposed to the atmos 


balance 


phere, whereas, the clearance on top of 
the piston is connected to the condenser. 
The average vacuum carried is 26 inches. 
This balanced chamber is designed large 
enough to remove the “dead” weight from 
the eccentrics and link block. 

To reduce the excessive friction on the 
valve space, with this type of valve, there 
is fitted on the back of the valve a brass 
or composition ring, secured in such a 
manner as to be steam-tight on the back 
of the valve at all times. The inside of 
the ring is connected to the condenser by 
a small pipe. In the United States navy, 





steam, in itself, is sufficient lubrication 
for internal wearing surfaces. 
It is reported that China, Chile and 


Argentina have placed orders in Europe 
for eight ships of the Dreadnought type. 
If this report is true, there will be, for 
the year 1909, either built or under con- 


struction or authorized, no fewer than 
70 ships which may be regarded as be- 
longing to the Dreadnought era, each 


representing on an average an expendi- 
ture of $10,000,000 and therefore aggre- 
gating a total outlay of about $700,000,000. 
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Making Weir Measurements in Open Streams 


How to Build the Ordinary Rectangular Weir and Modifications of the 
Comparing the Flow of Water over Weirs and Dams 


Standard Weir. 





BY FRANKLIN .VAN WINKLE 


Weir measurement is especially well 
adapted to gaging the flow of natural 
streams, but to those who are inexperi- 
enced, the proper setting of a weir for 
the purpose is frequently attended with 
many annoyances. To the average in- 
dividual it may seem to require but little 
more trouble than to set a weir board 
across the thread of a stream; but the 
difficulty of holding it there only is rare- 
ly appreciated. The site should be selected 
not only with reference to securing proper 
approach and discharge, but also with re- 
gard to the fact that properly constructed, 
the weir should be a tight dam for measur- 
ing water which passes over the weir and 
that any water which passes down stream 
by going under, around or through the 
dam is lost to measurement or any reliable 
estimate. 





FIG, I. Side View 


The mistake most commonly made by 
the novice is to undertake construction of 
the weir by employment of a_ single 
beveled-edge plank or thin board of liberal 
length and breadth. 1 and 2 show 
a more convenient and effective manner 
of constructing a gaging weir in a small 
running stream than employing a single 
piece of plank for the purpose. For hold- 
ing the dam tight, several sections of 
narrow tongue-and-groove boards B 
should be used, with the tongues of the 
boards set upward. Each section should 
have its ends set into the banks a short 
distance and held plumb at each end by 
two or three stakes S placed at each end 
of the boards on their down-stream side. 

These stakes may be of light material 
shored by inclined braces on the down- 
stream side if found necessary, and as the 
different sections of boards are laid up, 
stones or additional stakes with rough 
wedges behind them should be placed 
against the boards to hold them up against 
the force of the current. After scraping 
away any loose material or vegetable 


Figs. 





matter, a puddling of clay should be 
tamped behind the boards on their up- 
stream side as the dam is being raised, 
and it will be well to afford greater se- 
curity to the construction against wash- 
ing out by throwing up a rough dam a 


little further down stream for raising 
the level of back water, as shown in 
Fig. I. 

In building up the weir some care 


should be taken to set the boards Bi, B 
and B;, Fig. 2, level. Their position can 
be estimated from the surface of the 
water as they are being set in place. The 
board CC for the crest can be set in the 
same manner. It should be prepared with 
a beveled edge planed off to a thickness 
of about % inch, and extended nearly the 
full length of the dam, with the 
on the down-stream side. 


bevel 


The crest board 


of the crest board and hold it up, tacking 
thin cleats over the down-stream side of 
the joint at the lower edge of the crest 
board; the cavity formed on the up-stream 
side can readily be filled and sealed. 
The length of the weir should be closed 
off by boards EE, and these should be 
adjusted near enough together to secure 
at least 


ene inch in thickness of the 
stream as it flows over the weir. The 
boards EE can be set down on the 


beveled edge at the ends of the latter, and 
if provided with bevel reverse of that 
ef the weir board, the joint is readily 
sealed by tacking a cleat over the down- 
stream side of the joint and filling the 
cavity formed on the up-stream side with 
clay. The ends EE are readily built up 
to any desired hight to suit the thickness 
of stream flowing over the weir, with the 
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need not be over 4 to 6 inches wide, and 
before it is set in place a stake J, Fig. 1, 
should be set to one side of the stream, 
6 to 8 feet above the weir, in readiness to 
be driven down to the level of the water 
when it begins to flow over the crest of 
the weir. As few nails as possible should 
be used for holding the weir boards to- 
gether until after the crest has been set 
perfectly level and all is in readiness for 
making the weir as nearly tight as pos- 
sible. If the crest board does not set 
level, the high end of the sheathing boards 
will usually permit of being pounded 
down a little; or if enough settlement 


cannot be made in this manner to bring 
raise the high end 


the crest board level, 
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beveled off to form end contrac- 
tions, as shown in the plan view, Fig. 3, 
though if the thickness of stream flowing 
over the weir is less than one-tenth of its 
breadth, no particular pains need be taken 
regarding the end contractions, the 
simple formula, 


0 = 3.33 X LY Ht 


is to be employed for ascertaining the 
flow in cubic feet per second. 

Some kind of apron, such as is shown 
in Figs. 1 and 3, should be placed in front 
of the weir to catch the spill, which, if 
permitted to churn up the bottom, is very 
destructive to the puddling seal on the 
back of the dam, as the bottom in front 


ends 


as 
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of the dam will quickly wear away, there- 
by undermining the dam and allowing the 
puddling to be washed out under the 
weir. The apron can be a rough platform 
of boards held close to the weir by stakes 
and can be kept down by loading with 
stones or by spiking fast to the stakes 
supporting the weir. The seal at the back 
of the dam should be topped off with 
clay or loamy material so as to reveal the 
presence of any leakage, which will show 
itself by forming holes where repairs are 
needed. The location of leaks in the 
backing of the dam is hard to determine 
when only stones are used for topping off 
the backing. In placing the filling against 
the back of the weir, it should be remem- 
bered that for proper proportions the bot- 
tom should not be raised higher than to 
come within twice the head H. 
Measurements of H can be made direct 
from the top of the water to the top of 
stake J, Figs. 1 and 4, provided it has 
been set level with the crest of the weir. 
For most practical purposes this can be 
done well enough with an ordinary rule. 
If the puddling becomes washed out from 
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H, from 1 inch to 25 inches. The first 
vertical column gives the head H in even 
inches, and the horizontal line at the head 

















TABLE 1. FLOW OVER WEIR PER INCH 

LENGTH FOR VARIOUS HEADS. 
moon Beck, of | | 
a} | | ; 
= | | + | # *i 2 i4 i 

' 
1 0.40 0.47 0.55 0.65 0.74 0.83 0.93 1.03 
2 1.14 1.24 1.36 1,47 1.59 1.71) 1.83) 1.96 
3 2.09 2.23, 2.36 2°50 2.63) 2.78) 2.92) 3.07 
4 3.22) 3.37, 3.52 3.68 3.83) 3.99) 4.16, 4.32 
5, 4.50) 4.67 4.84 5.01 5.18) 5.36) 5.54 5.72 
6 5.90 6.09 6.28 6.47, 6.65) 6.85 7.05 7.25 
7 7.44 7.64 7.84 8.05 8.25) 8.45) 8.66 8.86 
8 9.10) 9.31 9.52) 9.74 9.9610.1810.4010.62 
9 10.86,11.0811.3111.5411.7712.0012.2312.47 
1012.7112.9513.1913.4313.6713.9314.1614.42 
1114.67 14.9215.1815.43 15.67/15. 9616.20 16.46 
1216.7316.9917.2617.5217.78 8.58 
13 18.87 19.1419.4219.6919. 2 2 
14'21.0921.3721.6521.9422. 2% 
15.23.38 23.67 23.97 24.2624. 2% 25 
16 25. 76 26. 06 26.36 26. 66 26 27.58)2 ¢ 
17|28. 20 28. 51/28. 82:29. 14:29. 4529. 76|30.0830.39 
1830.7031.0231.3431.6631.9832.31/32.6332.96 
1933. 2933.6133.9434. 27,34.6034.9435.2735.60 
20:35. 9436.27 36.6036. 9437. 2837.62/37.96 38.31 
2138.6539.0039.3439.6940.0440.39:40.7341.09 
22,41.43.41.7842.1342.4942.84 43.20/43. 5643.92 
23.44. 2844.6445.0045.3845.7146. 08/46. 43 46.81 
2447.18 47.5547.9148.2848.6549.02/49.3949.7 
| 

of the table gives additional fractional 


parts of inches of head. The body of the 
table shows the number of cubic feet of 





FIG. 4. 


MEASURING DEPTH 
neglect or temporary abandonment of the 
weir, the crest will generally settle out of 
level, and the stake J, as originally placed, 
will no longer indicate the true hight of 
the crest. This should be guarded against 
by testing the level, and if the weir is to 
be used for any length of time, the hight 
of the stake J and that of the weir should 
be tried and occasionally compared to 
some permanent bench, and no measure- 
ments of H should be taken for computa- 
tion of the flow excepting when leakage 
around and under the weir, as well as 
directly through it, has been reduced to a 
minimum. 

To facilitate weir calculations based on 
weir measurements made in inches and 
fractions of inches Table 1 following, has 
been quoted. This gives within I per 
cent. results of calculations per the for- 
mula, 


O=3.33XLYH* | 
reduced to the number of cubic feet of 
water per minute which will pass over a 
standard sharp-edged weir for each inch 
of its length, and for each % inch of head 


OF WATER BACK OF WEIR 
water flowing per minute for each inch 
of length of the weir with different 


amounts of head H. 

As an illustration of the use of the table, 
suppose the length of the weir is 30 inches, 
and the head H, measured at the stake J, 
Fig. 4, is 434 inches. Then, by first finding 
the whole number “4” in the first vertical 
column and following along horizontally 
until the vertical column “34” is reached, 
the value 4.16 is found. This value is 
the quantity of water discharged in cubic 
feet per minute, for each inch of length 
of the weir; hence a weir which is 30 
inches long would discharge 


30 X 4.16 = 124.80 
cubic feet of water per minute. 


MopIFICATION OF THE STANDARD WEIR 

The weir with complete contractions is 
undoubtedly the most convenient apparatus 
for measuring large auantities of water, 
but the rectangular weir with horizontal 
sill and vertical sides, in which three 
contractions are introduced, possesses 
some disadvantages for use where the 
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head is variable, as the coefficient of dis 
charge varies with different proportions 
of head to the length of weir. It has 
previously been stated that end contrac- 
tions have small effect in modifying the 
coefficient of discharge 3.33 in the for- 
mula, 


O0=3.33xXLYH*, 
when the length of weir exceeds ten times 
the head, as when those proportions are 
present the flow is reduced only about 
I per cent., and becomes less with greater 
proportion in length of weir. But it often 
becomes desirable to leave a weir in place 
for measuring a variable flow. When as 
in time of freshet, the head becomes 
greater than Io per cent. of the length of 
the weir, the formula for flow in 
feet per second becomes, 


9 =303(t—» 2) vr 


oO 


cubic 


and is to be so employed in cases where 
end contractions are of importance. In 
this formula n equals the number of end 
contractions. A simple table of coeffi- 
cients representing flow per unit length 
of weir for different values of H is not 
applicable to different lengths of weirs, 
and the of a table of 


construction co- 


Surface of Still Water 
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FIG. 5. THE TRIANGULAR WEIR 


efficients covering all probable measure- 
ments of H for each 
tedious operation. 


weir becomes a 


3esides these variations in the coeffi- 
cient depending on proportions between 
length of crest and head, there are other 
variations which should be taken into ac 
count, such as degree of contractions for 
different heads which have been reduced 
to no general law, to say nothing of differ- 
ence in viscosity and limpidity of liquids 
due to variation of temperature. 
remarkable, 


It would 
therefore, that inde- 
pendent experimenters using rectangular 
weirs and each establishing his own ap- 
paratus and conditions should come closer 
together in their results than 3 to 5 
cent. 

To inconvenience attendant 
upon employment of a rectangular weir 
with different heads, Professor Thomson, 
of Belfast, adopted a form of weir in 
which the section of the issuing jet is 
always a similar figure, viz., a triangle 
with apex downward, as shown in Fig. 5. 
Let H in Fig. 5 be the depth in feet of 
the apex A of the triangle below the 
surface of still water in the reservoir or 
pond, and B equal the breadth in feet of 
the weir at the level of still water; then 
the area of the triangle dC Dis%B* 


per 


avoid the 








1092 


H, and theory gives for the discharge in 
cubic feet per second, 


O=Cx tex yao. 


Although for a given weir the coeffi- 
cient C is nearly constant for all depths 
of H, it varies with different angles of the 
notch CAD. Experiments made for the 
British Association gave for the coeffi- 
cient C the following values: When B 
= 2H, then C = 0.595, and the quantity 
discharged in cubic feet per second be- 
comes, 


TABLE 2, 
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but in order to afford complete contrac- 
tion of the stream in passing over the 
weir, the cross-section of the channel of 
approach should be at a distance. of 2H 
from the edges of the weir, as indicated 
in Fig. 5. 


Tue CIppoLETTI TRAPEZOIDAL WEIR 


The inconvenience in employment of 
the ordinary form of weir for measure- 
ment of water under varying heads has 
been aptly referred to by the modern 
Italian engineer, Cesare Cippoletti in the 
following terms: “The weir with com- 
plete contractions was formerly considered 


ed 
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discharge does not vary proportionally to 
any power of the head because of bot- 
tom contraction. These facts constitute 
objections to the rectangular weir.” 

At the time the Villoressi canal was 
projected (1881) these defects of the 
rectangular weir for gaging water used 
by customers was appreciated, and the 
government of the province of Milan re- 
garded the objections as_ sufficiently 
serious to adopt another form of module 
which would be more desirable. Cippoletti 
was instructed to devise a module, based 
on the theory of the weir which would be 
free from such objections. 


VALUE OF COEFFICIENT C FROM BAZINS EXPERIMENTS 





Head H on Crest of Dam in Feet 





Section of Dam 


0.4'= 4.8 10,6 =7.2'|0.8=9.0'| 1.0 = 12.11.25 14.4(1.4=16.8 


Section of Dam 


Head H on Crest of Dam in Feet 
’ ” ° a " ’ ” ’ P ’ ” 
0.4'= 4.8 |0.6=7.2 10.89 6 | 1.0 =12. |1.2'=14.4]1.4= 16.8 











3.18 | 3.34 | 3.49 | 3.65 | 3.79 | 3.90 
( 95%) |( 100% )| (105%) | (110%) |(114%) | (117%) 








(83) | (35%) 





3.20 | 3.38 | 3.56 | 3.74 | 3.85 | 3.95 
(96% ) |( 101% )| (107%) | (112%) | (116% )} (119) 





= 0.66" —_ 0.66’ 
. - le le le . 2% = e 
3.13 | 3.35 | 3.52 | 3.64 Pm TE 
(80%) | (87%) | (94%) | (101%) | (1067) | (109%) ae 
———— |) ¢ 
Mili. 
2.77 | 2.83 | 2.92 | 3.05 | 3.16 | 3.29 ae 


(88%) | (92%) | (95%) | (99%) |yg-——> By 











3.20 | 3.68 | 4.02 | 4.26 | 4.42 | 4.20 
( 96% ) | (110% )| (121% ) | (128%) | (198%) | (126%) 

















































































—+ 0,66" 
— 3 3.24 | 3.40 | 3.60 | 3.76 | 3.86 | 3.97 
2.80 | 2.85 | 2.90 | 2.97 | 3.05 | 3.14 lis 3 fo y “ : . 
RB. (97% ) | (102%) | (108%) | (118%) | (117%) | (119%) 
(84%) | (86%) | (87%) | (89%) | (92%) | (94%) — ( ( ( : 
—4 +0, 
e > a 3.26 ok _. oot - Pee 
‘ 5t ? 98% 111% ) | (122% ) |( 129% ) | (120% ) | (114% 
Pe ye yp 2.83 | 3.00 | 315 | 3.27 | 3.38 | 3.47 (98) |( ( ( ( ) 
ba, —ol he ° 
~ —_—— (36%) | (90%) | (95%) | (98%) | (101%) | (104%) soot —_ 3.40 | 3.70 | 3.98 | 3.98 | 405 | 410 
y y A 
7 (102%) |( 111%) | (116%) | (119% ) | (122%) | (123%) 
1 10 to 1 
——E V7 
: = 2.86 | 2.88 | 2.93 | 296 | 298 | 3.00 |___ gy oe 3.40 | 3.76 | 408 | 4.36 | 4.56 | 4.56 
% 18 Rad. 0.34 . 2 ne 
i (86%) | (g6%) | (se) | (s9%) | (89x )| (90%) WN < (102%) | (119% )| (122 ) | (131% )| (137%) | (137%) 
= 10,33 
a ° ee a 3.41 | 3.74 | 4.00 | 420 | 418 | 4,24 
6 xf % iy 3.04 | 3.12 | 3.19 | 3.26 | 336 | 3.48 . x (102% ) | (112%) | (120% ) |( 126) |( 125% )| (127%) 
> a 4 
shy (91%) | (94%) | (96%) | (98%) | (101%) | (104%) at fe-0.33" 
. aa ( (985) | ( ( 20 "me t0 3.44 | 3.64 | 3.80 | 3.94 | 4,04 
Bes ei BV tis Vii (103%) | (109%) |(114%) | (118%) | (121%) 
: % 3.06 | 3.10 | 3.14 | 3,18 | 3.20 | 3.23 rs 
i (922) | (982) | (oaz)| (962) | (96) (or [or a9 Trg, 3.47 | 3.72 | 387 | 401 | 413 | 4.23 
aL (104%) | (112%)| (116% ) | (120%) | (124%) | (127%) 
ey 3 8.08 | 3.38 | 3.49 | 3.54 | 3.60 | 3.64 | ——>.»s 5 to 3.56 | 8.54 | 3.57 | 3.62 | 8.66 | 3 
3Z to) ° . ° 1 'e e ° le ° 70 
8 . 22 we 
' ij (92%) | (100%) | (105%) | (106%) | (108%) | (1102 ) VBL) (107%) | (106% )| (107%) | (108% )| (110%) | (1112) 
+ 0.66' 
5k. 8.12 | 3.23 | 3.34 | 3.47 | 3.56 | 8.64 | _» me, 3.74 | 381 | 388 | 3.93 | 3.98 | 4.02 
ype pypss pips, (94%) | (97%) | (100%) | (104%) | (107%) | (109%) plu Se (112% ) | (114%)} (116% )| (118% ) | (119 )| (121% ) 
> 0.33 ' 
ioctl: 2 3.14 3.44 | 3.67 3.83 3.83 3.86 —— Fe 3.86 3.87 3.92 4,02 | 4,08 4.15 
10 7 24 Dy T'S fo » 
LZ a (94%) | (108%) | (110%) | (115%) | (115%) | (116%) ipa (116%) | (116%) | (118%) | (121% )| (122%) | (125%) 
a *-0.66’ 
Tee? 3.18 | 3.37 | 3.54 | 3.68 | 3.80 | 3.88 |. od 3 4.06 | 4.20 | 4.20 | 418 | 415 | 4.12 
7 (95%) }(101%) | (106%) | (110%) | (114%) | (116% ) = (122%) | (126%) | (126%) | (125%) | (125%) | (124%) 






































and when B = 4H, then C = 0.620, and 
the quantity discharged in cubic feet per 
second, becomes, 

0=5.30 YH. 

For a given angle C 4 D a table of dis- 
charges for various values of H is readily 
constructed. The triangular shape of notch 
is an admirable form of weir for situa- 
tions where the size of channel is large 
in proportion to the flow, but unfortunate- 
ly its employment is frequently prohibitive 
on account of the space required, which 
must need be not only the size of the 
largest triangle AC D necessary for flow, 


to be the most accurate and convenient 
means for measuring large quantities of 
water. The form commonly used has 
been the rectangular weir with horizontal 
sill and vertical sides and with three com- 
plete contractions. With this form of 
weir, the coefficient of discharge is not 
constant, but increases with the length of 
the weir, and diminishes when the head 
on the sill increases. Furthermore, be- 
cause of the effect of end contraction, 
with equal heads, the quantities discharged 
are not proportional to the length of the 
sill, and with constant sill length the 


Power, N.¥; 
Appreciating that in the ordinary weir, 
the cause for variation of the coefficient 
of discharge was mainly due to end con- 
traction, he undertook to design a form 
of weir in which the reduction of flow 
from this cause would be compensated 
by broadening out the upper portion of 
the weir opening, and from analysis of 
the formulas which take weir end con- 
tractions into account, arrived at the 
trapezoidal form of weir in which the 
vertical ends of the rectangular form 
are spread apart so as to give each an 
inclination of 1t horizontal to 4 perpen- 


icc aad aac” 


— 
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icular, as shown in Fig. 6. His descrip- 
tion of the reasoning is well contained in 
bis own words, as follows: 

“Keeping in mind, as ascertained, that 
the effect of this (end) contraction is 
proportional to the depth of the stream, 
nd equivalent to diminishing the breadth 
one-tenth of the depth, nothing prevents 
the ends of the weir, instead of being 
vertical, being inclined outward in such a 
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in which only the horizontal contraction 
is taken into account. 

Cippoletti assumed that this modifica- 
tion of the common form of weir when 
employed within the range of lengths and 
heads necessary for discharging quantities 
required of the proposed module could be 
relied upon for accuracy of results within 
1% of I per cent. 

From carefully conducted experiments* 












































































































































TABLE 3. VALUES OF COEFFICIENT “C” FROM CORNELL EXPERIMENTS 
2 Head H on Crest of Dam in Feet 
Section of Dam 
| 2.0 2.5 3.0 3.5 4.0 4.5 5.0 
| w< - 6 ,56—>: 
| 1 —— OG 2.45 2.49 2.51 2.56 2.59 2.67 
| (732) | (75<) | (75%) | (77*) | (79%) | (sox) 
262-4 
| 2 > Ea 285 | 289 | 303 | 316 | 330 | 350 | 371 
rt (sex) | (a7) | (91%) | (95%) | (99%) | (105%) | (111%) 
} - — -6;56—el 
“ —e ee 2.85 2.82 2.90 2.90 2.92 2.95 
ITA (scx) | (5%) | (87%) 
2.62> 
P ——» 4 3.12 3.20 3.31 3.45 3.63 8.78 | 3.92 
4 (94%) | (96¢) | (99%) | (103%) | (109%) | (113%) | (118*) 
5 3.20 | 3.50 3.60 3.70 3.84 3.95 
(96%) | (105) | (108") | (111%) | (116%) | (119%) 
P 3.28 3.34 3.42 3.45 3.47 3.52 
(97%) | (100%) | (103%) | (104%) | (103%) | (106%) 
as! - 337 | 333 | 331 | 329 | 323 | 316 | 3.14 
77+ R 
TE | (1012) | (100%) | (99%) | (99%) | (97) | (95%) | (94s) 
. 3.37 3.33 3.31 3.29 3.25 3.20 3.21 
(101%) | (100%) | (992 (99%) | (98%) | (96%) | (96%) 
‘ 3.52 3.47 3.55 3.62 3.68 3.72 
(106%) | (104%) | (107%) | (109%) | (110%) | (113%) 
10 3.61 3.68 3.65 3.72 | 3.80 3.93 
(x08) | (110%) | (110%) | (112%) | (114%) | (118%) 
nu ope 3.61 | 3.57 | 302 | ses | 367 | 3.71 | 3.80 
P AF (10sx) | (107%) | (109%) | (109%) | (110%) | (ans) | (a14e) 
0.75; “ 
2 hy Zee 3.62 3.54 3.52 3.57 3.55 3.69 
ny Az (109%) | (106%) | (106%) | (107) | (07%) | (111%) 
“ 3.68 3.71 3.81 3.90 4.00 4.06 
(110z) | (11x) | (114%) | (117%) | (120%) | (122%) 
‘140.66 — 
uo 30 4S 3.76 3.68 3.68 3.70 3.75 3.83 
EE Mn (113%) | (110%) | (110%) | (ana%) | (113%) | (115%) 
Power, N.Y. 


way that the water which passes through 
the two triangles may compensate exact- 
ly, for each head, for the loss caused by 
the lateral contraction. This is equivalent 
to constructing a weir of the trapezoidal 
form, in which the inferior base, A B in 
Fig. 6, is assumed as the breadth and the 
discharge is then given by the common 
formula,” 


O=3.33XLYH*, 


Messrs. Flynn and Dyer have determined 
that in consequence of the variable de- 
gree of contraction due to different heads, 
exactness within % of I per cent. in use 
of the formula is realized only under 
limited range of proportions of head to 
breadth of weir, and for velocities of ap- 
proach not exceeding %4 foot per second. 


*Transactions American Society 
Engineers, July, 1894, 
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But no more serious error is liable to be 
introduced than about 2 per cent. under 
ordinary and they conclude 
that as a module, the trapezoidal form of 
weir possesses superior practical advan- 
tages, requiring only a simple set of co- 
efficients for flow in cubic feet per second, 
for various values of H per foot in length 
of sill, and which will be applicable to 
all lengths of weirs regardless of propor- 
tions to head. 


conditions, 


Frow Over Dams 


It frequently happens that for measur- 
ing the flow of streams no more con- 
venient method presents itself than 
make estimates of flow from measure- 
ments of the hight of water flowing over 
a dam. 


to 


The form of crest, arrangement 
of channel of approach and hight of water 
on a dam all tend to influence the dis- 
charging capacity, and it is rare to find 
that the proportions of cross-section and 
other conditions would warrant applica- 
tion of the ordinary weir formulas, al- 
though erroneous testimony of witnesses 
as to quantities of water flowing over mill 





Surface of Still Water 4 
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FIG. 6. 


CIPPOLETTI 


TRAPEZOIDAL WEIR 

dams, founded on the standard weir for- 
mulas, has often been admitted by courts. 
The law of flow over dams of the or- 
dinary forms and under varying heads is 
very complex, and the only estimates of 
flow which are worthy of serious con- 
sideration are those upon coeffi- 
cients which have determined for 
the flow over a dam of the form of the 
one under or if that is 
not available, then the next best method 
of computation is to employ a coefficient 
of flow which been found suitable 
for a dam which agrees as closely as pos- 
sible with the form of 
the dam in question. A most valuable 
series of experiments on this subject was 
made by Bazin, under the auspices of the 
French government, in which weirs of a 
great variety of forms were employed 
under various heads up to about 20 inches. 


based 
been 


consideration; 


has 


of cross-section 


In the Bazin experiments, end contrac 
tions were suppressed in all cases, and as 
the sides of the channel of approach were 
continued beyond the weir, there was no 
freedom for of air beneath the 
discharging sheet of water, a condition 
very commonly present in discharges over 
the crests of dams. 

Table 2 gives values for coefficient C 
for use in the common formula, 


access 
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O=CXLYH*, 

for different sections of dams, for finding, 
according to Bazin’s experiments, the flow 
in cubic feet per second for various heads 
from 0.4 foot to 1.4 feet. The table also 
gives in parentheses the percentages which 
these coefficients are of the value 3.33, 
which is the value of C as ordinarily em- 
ployed in the formula for flow over sharp- 
crested weirs without end contraction. A 
very complete series of experiments on 
the subject of flow over weirs of various 
forms of cross-section has more recently 
been conducted by G. W. Rafter and 
Prof. G. S. Williams for the United States 
3oard of Engineers on Deep Waterways. 
The experiments* were made at the 
Cornell university hydraulic laboratory, 
where excellent opportunities were af- 
forded for the measurement of flow over 
weirs of various forms. Carefully con- 
ducted experiments were made with vari- 
ous heads on weirs about 6 feet 8 inches 
long, raised 4.6 to 4.9 feet above the bot- 
tom of the channel. In these experi- 
ments provision was made for free access 
of air beneath the sheet of water passing 
over the weirs. This set of experiments 
is especially valuable in determination of 
flood flows, as the experiments were made 
on weirs of cross-sections commonly used 
for dams in this country, and under heads 
ranging from about 2 to 5 feet. The co- 
efficients of discharge for values of C and 
the percentages which these coefficients 
are of the value 3.33, as determined from 
these experiments, are shown in Table 3 
for a number of the commoner forms of 
dams. 

Inspection of the tables, especially of the 
percentages of 3.33, will show at a glance 
the degree of error which would be made 
by employment of the ordinary coeffi- 
cient 3.33 in place of the proper one for 
the several cases illustrated. In both 
sets, for better presentation, the different 
cross-sections have been arranged so as 
to bring the crests vertically one over an- 
other, and are quoted in the order of in- 
crease of the coefficient for the lowest 
head tabulated. It is to be observed that 
in the first example quoted in Table 2, the 
flow for the least head, if taken per the 
coefficient 3.33 would be 20 per cent. too 
large and if this same coefficient were 
taken for the greatest head, the estimated 
flow would be 9 per cent. too small; also 
that in this same example the coefficient 
of flow for the highest head quoted is 
largest for any of the first seven quoted 
under this head. Of the whole number 
of sections quoted in Tables 2 and 3 it 
may be observed that by use of the com- 
mon coefficient 3.33 the error is liable to 
vary from plus to minus 20 per cent. 

In estimating the flow over a dam care 
should be taken to make proper allowance 
for leakage. This can be done by weir 
measurement below the dam in time of 
low water. A table of discharges for 


*Transactions American Society of Civil 
Engineers, December, 1900. 
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various heads may be readily constructed, 
either by calculating the flow for each 
head from the formula, 
O=CXLYH', 

assigning proper values to C according 
to the shape most nearly coinciding with 
those given, or by employment of coeffi- 
cients obtained from tables for ordinary 
weirs, and applying the proper percentage 
tabulated for the nearest section of dam 
in Tables 2 and 3. 

Under most favorable circumstances it 
cannot be expected to measure the flow 
over a dam closer than about 5 per cent. 
of the true quantity. Velocity of ap- 
proach can usually be neglected. The 
average hight of crest should be deter- 
mined by accurate level rod readings, or 
on a stake set up stream when water is 
beginning to spill over different portions 
of the crest. Some error in reckoning 
the head from the average level of crest 
is unavoidable, but decreases with increase 
of head. 


A Heat Value Calculator for 
Fuel Gas 








By CuHartes C. SAMPSON 





In making tests of engines using gas 
as fuel one of the most important deter- 
minations is that of the heat value of the 
gas. This may be determined with a 
calorimeter or by computation from the 
quantities of combustible gases present 
per cubic foot and their known heat 
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value. In the latter method the composi- 
tion of the fuel is determined by means 
of one of the flue-gas testing sets and the 
heat value is calculated from the analysis 
by multiplying the per cent. of each gas 
present by its heat value per cubic foot 
at standard conditions. 

For example, blast-furnace gas is com- 
posed of carbon monoxide (CO), carbon 
dioxide (COz), hydrogen (H), methane 
(CH) and nitrogen (N) of which the 
first, third and fourth are combustible 
and kave heat values at 62 degrees Fah- 
renheit, 30 inches barometer as follows: 

CO = 324.45 B.t.u. per cubic foot. 
H = 274.78 B.t.u. per cubic foot. 
CH, == 915.08 B.t.u. per cubic foot. 
A gas having the analysis 
CO =263 per cent. 
COz2= 13.4 per cent. 
i= 36 per cent. 
CHe= 02 per cent. 
N = 56.5 per cent. 
would have a heat value of 
0.263 X 324.45 = 85.33 B.t.u. 
0.036 < 274.78 = 9.80 B.t.u. 
0.002 X 915.08 = 1.83 B.t.u. 





Total = 9705 Bit:u. 
per cubic foot at 62 degrees Fahrenheit 
and 30 inches barometer. 

The device shown is arranged for per- 
forming the above multiplication and ad- 
dition mechanically. It consists of three 
graduated disks pivoted at the center so 
that they may be turned one over the 
other. The outer disk is graduated from 
oO per cent. to 16 per cent. of H, and o 
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per cent. to 32 per cent. of CO; the inner 
one from o per cent. to 15 per cent. of 
CH, and the middle one from 50 to 200 
B.t.u. 

To determine the heat value of the gas 
given above, set the arrow A opposite 
the 26.3 per cent. of CO in the gas and 
the arrow B opposite 3.6 per cent. of H. 
Then read the heat value per cubic foot 
at standard opposite 0.2 per 
cent. of CH; on the middle or B.t.u. scale. 
The reading will be approximately 97 B.t.u. 
This is not as accurate as the result 
determined by actual multiplication but 
is well within the limit of accuraty of the 
gas-analysis apparatus. 


condition 


To construct such a calculator first ae- 
cide upon the maximum quantities of CO, 
CH, and H to be found in the gas to be 
used. Then find the heat value of each 
at their maximum. In the device shown 
these were taken: 


Co = 0.32 
H = 0.16 
CH, = 0.15 


The heat value corresponding is found 
to be: 


CO =age * 320445 = 10shas Btu 
H =0.16 X 27478 = 43,064. B.ta. 
Chi.=o15 X orge08 = 137.262 Bia. 
Then since the CO and H scales are to 
be on one circle the B.t.u. scale must 
contain at least as many divisions as the 


sum of their B.t.u., which is 147.79, which 
makes 150 divisions convenient for the 
B.t.u. scale. 

This number of divisions can be used 
if the Bt.u. corresponding to 15 per cent. 
CH, is not moré than 150, and since 

0.15 X 915.08 = 137.26, 
the B.t.u. scale is divided into 150 parts. 

The outer scale is now laid off from 
o to 32 for the CO portion so that the 
32 divisions extend over 103.82 parts 
of the Bt.u. scale and from o to 
16 for the H portion to extend over 43.96 
parts of the B.t.u. scale. The divisions 
of these two scales are further divided 
into five parts each, making them good 
for 1/10 of I per cent. by reading half 
divisions. 

The CHsg scale is put on the inner disk 
so that I per cent. is the same length 
as 9.15 B.t.u. divisions. This 
subdivided into tenths of I per cent. 

The arrow A is now put on the B.t.u. 
scale at its zero by counting back from 
the 50, and the arrow B is put at the zero 
of the CHs scale, the little tab being ex- 
tended to reach to the H scale to allow 
more accurate setting. 


scale is 


In order to have the space near the CH, 
zero free for use in blast-furnace gas de- 
terminations, the arrow B was moved a 
small distance to the left and to correct 
for the error thus introduced, the arrow 
A had to be moved the same distance. 

The disks should be made of a good 
tough paper and the center pivot can be 
made from an eyelet paper fastener. 
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A Case of Waterhammer 
By Atonzo G. CoLLIns 


Recent articles on waterhammer bring 
to mind an incident in my own experi- 
ence, which goes to prove that an 
endeavor to employ all known safeguards 
will not always bring the desired results, 
and that the best-laid plans will some- 
times go astray. And it also proves that 
waterhammer may be caused in pipes that 
have no sag in them, and that a com- 
paratively insignificant pressure 
may have the faculty for developing an 
enormous amount of mischief, if the con- 
ditions are right. 

It was a good many years ago, and I 
was just finishing the erection of a 
large (for those days)  electric-lighting 
plant, in which the steam from several 
boilers was collected into a 16-inch header, 
supported on brackets along the boiler- 
room wall, and from which branch pipes 
were run through the wall to the differ- 
ent engines in the engine room. 

The header was not such a long one 
(as headers go), being about too feet in 
length, but it was provided with two ex- 
pansion joints to prevent strains in the 
boiler connections, as the room at our 
disposal did not admit of 
bends, even if there had been facilities 
for making them, which were not very 
numerous in those times. 

The pipes from the boilers to the header 
and from the header to the engines, were 
connected into the top of the header, so 
that water of condensation would not be 
drawn from the header to the engines, 
and connections were made in the bottom, 
at each end of the header, for draining; 
the intention being to place steam traps 
in these connections to discharge the con- 
densation through these traps to the feed- 
water heater. 

The makers of the traps were slow in 
making delivery, and as our contract 
time was nearly up, I decided to start 
slow fires under the boilers, to dry out 
the brickwork and warm up the piping, 
carrying the slow fires for several days 
before the boilers got warm enough to 
show any steam at the drain pipes, and 
then, the traps not having arrived, I 
concluded to try a little pressure on the 
pipes, intending to keep the header clear 
of condensation by manipulating the 
valves in the drain pipes and letting the 
drip go to waste. 

All went well the first day with two or 
three pounds of pressure showing on the 
gages, and I went home that night, leav- 
ing the night engineer in charge, with 
instructions not to let the steam pres- 
sure go above five pounds, and to be sure 
and keep the header free of water by 
manipulating the valves on the drain 
pipes. 

I arrived at the plant the next morning 
a few minutes after the day engineer got 


steam 


long-sweep * 
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there and found a pitiable state of affairs, 
considering that according to our contract 
the city lights were to go on that night. 
The casing of one of the expansion joints 
and some of the fittings of the 
header were in fragments on the floor. 


other 


There was considerable difficulty in un- 
raveling the mass of contradictory evi- 
dence presented by the two parties most 


responsible, but they were both? agreed 
that when the day engineer came on duty 
there was 20 pounds of pressure; and 


then they sharply diverged, the night man 
claiming that there was no water in the 
header, because there was none escaping 
from the valves, and the day man assert- 
ing that the reason no water was getting 
away was because the valves were shut, 
and when he opened one of them the ex- 
plosion occurred. 

At any there was then no way 
to determine how much water had been 
in the header, but water there undoubtedly 
as the pressure not sufficient 
to do the damage that had been done. 
Luckily I had provided cutoff valves in 
the header, by which it 
arated into sections, and by shifting the 
joint and closing 


rate, 


was, was 


could be sep- 


remaining expansion 
some of the cutoff valves, I was able to 
get steam to enough of the engines to 
care for the city lights until we could 
get the broken expansion joint and fit- 
tings replaced. 

The plant was designed to operate with 
120 pounds pressure, and the piping had 
been tested by hydraulic pressure to 250 
pounds, and was supposed to have an ulti- 
mate strength of about 500 pounds pres- 
sure. Unfortunately the recording gages 
were not connected up,’so there was no 
way to determine what the bursting pres- 
sure was, but it must have been in excess 
of 500 pounds. 





The 5000-horsepower Pelton - Francis 
turbine intended for the Utah Light -and 
Railway Company’s Weber Canon power 
plant is ready for installation. This tur- 
bine will be direct connected to a Western 
Electric alternator running 360 revolutions 
per minute. Special 
tached to this turbine because of its size. 
The effective water head is 138 feet. The 
pipe line tapers from 84 inches to 74 
inches, wicket 
gate on the turbine having a 67-inch diam- 
eter inlet. The regulation will be effected 
by a Pelton special oil-pressure governor 
actuating the bronze wicket gates. The 
latter are mechanically connected to a 
special 32-inch Pelton relief valve for pre- 


importance is at- 


terminating in a_ special 


venting undue pressure rise in the pipe 
line should severe load fluctuations occur 
causing the governor to instantly close the 
wicket gates. The turbine is of the double, 
type, the casing 
alone the draft 
and pipe connections, weighing some 25 


inward-flow, reaction 


exclusive of elbows 


tons. 
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WE PAY FOR USEFUL 


Electric Drives for Factories 


In the November 16 issue, H. J. Mac- 
intire writes on electric drives for fac- 
tories, in which, however, he loses sight 
of the principal arguments in favor of 
the electric drive. 

The principal claims for the electric 
drive are, reduction in power, flexibility 
and increase in productive capacity. The 
last two are of even greater importance 
than the first. In ordinary factory work, 
it is advisable to use as many motors as 
there are line shafts of any considerable 
importance; that is, line shafts on which 
the power is sufficiently great to warrant 
the installation of a motor, it being un- 
wise to use motors of small capacity, 
owing to their comparatively low effi- 
ciency and increased first cost of the in- 
stallation. The use of a single motor per 
floor in most cases is not warranted, par- 
ticularly in those factories where shaft- 
ing is on all four sides, as frequently 
happens in woodworking and shoe fac- 
tories, in order to obtain the best results 
from the lighting. 

Where one motor per floor is used, not 
only is there friction loss from shaft 
to shaft, but there is also what is in- 
finitely worse, the possibility of a very 
considerable decrease in speed beyond 
that shown by the pulley ratios, due to 
the slip of the belts. The result is that 
the total productive capacity of the plant 
is not realized; and further, this motor 
has to be made large enough to handle 
all of the machinery that may be operat- 
ing on that floor, whereas the average 
eonditions may be a very small propor- 
tion of the machines on the floor in op- 
eration. , 

Group drives require careful installa- 
tion with a careful choice of the number 
of machines per motor, and the size of 
the motor should be adapted to the 
average demand for power, and not the 
maximum, allowing the motor to take 
care of the maximum load by its over- 
load capacity and choosing the group of 
such size that the overload which may be 
possible on the motor from that group, 
does not exceed the overload capacity of 
the, motor. 

The question of what type of motor 
to use depends entirely on conditions of 
installation and the work to be done. In 
many cases direct-current motors are 


more satisfactory than alternating, and 
then again the reverse is true. 


It is apparent from Mr. Macintire’s 
article, that the installation in the plant 
he speaks of was improperly done. There 
is no necessity for having a power fac- 
tor so low as 65 or 75 per cent. in well 
laid out factory installations, where the 
power required can be comparatively 
readily figured. It is probably more than 
likely that the low power factor was due 
to too large motors, and possibly to too 
few of them. I do not mean that the 
motors in themselves were too large, but 
that the motors were too large for the 
work they were called upon to do, as 
there is no reason why induction motors 
should not operate at considerably over 
75 per cent. power factor, if worked up to 
or near normal capacity. 

The installation of a synchronous 
motor to take care of the wattless cur- 
rent, is by no means as troublesome a 
piece of work as he seems to consider. 
The motor might be installed to drive any 
piece of apparatus which is constantly in 
operation, and need not necessarily be of 
any such large capacity to make an im- 
provement in the power factor. 

We recently installed a synchronous 
motor for the purpose of improving the 
power factor, which raised it from 55 to 
&5, or 90 per cent., and the actual power 
required by the synchronous motor was 
in the neighborhool of 30 kilowatts, the 
total load on the system averaging 300. 

The principal points to be considered in 
the layout of any electric system are, keep 
the motor well loaded, use sufficiently 
high voltage so as to allow of compara- 
tively small copper in the distributing 
system, a small loss and, therefore, good 
regulation over the distributing system; 
proper installation and location of ca- 
pacity, either rotary or fixed, to overcome 
lagging current, if necessary, the proper 
grouping of the motors and machines, so 
as to obtain the maximum flexibility of 
operation, and the assurance that under 
no conditions can the maximum overload 
capacity of the motor be exceeded. In 
the groups, it is absolutely necessary to 
plan for a good belt system, so that the 
belts are never taxed and the slip prac- 
tically eliminated. This may mean a 
slight increase in first cost, but it is more 
than compensated for by the decreased 
maintenance cost and increase in pro- 
duction. ; 

Where possible, the direct-current 
motor has some advantages over the al- 
ternating, these being, however, principal- 
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ly in the slight increase in efficiency and 
the avoidance of any of the power-factor 
troubles. On the other hand, there is 
the increase in maintenance cost; and, if 
it is necessary to inclose or partially in- 
close them on account of fire, there is 
also the increased first cost. Where 
motors are constantly started and stopped, 
particularly if of moderate size, or of 
large size compared to the generator, 
there is no question as to the advisability 
of the use of direct-current motors. Their 
installation, however, requires a careful 
and thorough investigation before decid- 
ing on the type of motor, and must be 
judged in accordance with this study. 

Henry D. JAcKSON. 

Boston, Mass. 





Unscientific Scale Prevention 


The article on “Unscientific Water Soft- 
ening” in a recent issue, reminds me of 
a similar experience I once had when 
“chief engineer and oiler” of the Clay- 
bury Electric Light and Laundry Cor. 
poration. 

The chief assistant, who was a tech- 
nically trained man _ (correspondence), 
got the idea that by feeding coal tar 
into the boilers, the scale would stick to 
the tar and could be thus blown out 
by means of the blow-down cock. He 
experimented by mixing scale and tar in 
a bucket and found that it acted ex- 
cellently, so after chalking formulas all 
over the boiler front, he ordered 20 gal- 
lons a day to be pumped into the boil- 
ers. All went well for a month, except 
that the safety valves got gummed up and 
would not lift and the water gages did 
not seem to work as they used to do. 
Rut he said that did not matter, as he 
had worked it all out mathematically and 
chemically that the boilers would not need 
cleaning for a year. 


The crisis came one Sunday night, 
when we were running on the batteries, 
although the engine was running be- 


cause the stop valve was jammed and 
could not be closed. The head fireman, 
who was greatly agitated and ghastly 
white, woke me up, and said that the 
bottom of the boiler was visibly swell- 
ing, and then “hiked” for home. I ran 
round to the boiler room to investigate 
and found the furnace crown resting on 
the firebars. 
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I nearly cried with joy! This was the 
chance I had been waiting 16 years for, so 
as to make good and show my worth, and 
I saw visions of the boss congratulating 
me and clapping on $50:a month to my 
wages. 

So I hung a couple of spare firebars 
on the safety valve and stopped the feed 
pump in case of accident and, dashing 
into the engine room, disconnected the 


needle valve from the lubricator and 
hustled back to the boiler room. Then 
I tied the needle valve to a slice bar 


with a bit of my boot lace and pricked 
the blister very carefully. This let all 
the foul matter out and with a sigh of 
relief the furnace crown rapidly resumed 
its normal shape, so that I had no diffi- 
culty in keeping the engine running until 
the cylinder cover blew off a week later. 
I, of course, wrote an article telling the 
world how I saved the town from a 
frightful disaster, and had the pleasure 
of seeing my name in print, which more 
than compensated me for not getting the 
anticipated raise. 
U. R. A. NotHer. 
Claybury, Mo. 





Engine Cylinder Can’t Act as a 
Pump 





In the November 9 issue, under the 
heading, “A Peculiar Power Plant Acci- 
dent,” W. Mellen states his opinion as to 
how the water got into the cylinder, and 
ends up with the following words: “The 
steam cylinder offered the least resistance, 
as it was acting as a pump.” 

I should like to ask Mr. Mellen to ex- 
plain how a steam cylinder can act as a 
pump using the exhaust pipe as a suction 


pipe? In my opinion it cannot be done, 
as the construction of the valves for- 
bids it. 


PETER PETERSEN. 
3oston, Mass. 





Engine Room Safety Appliances 


On page 753, of the November 22 issue 
of Power AND THE EncrIneerR, C. R. 
McGahey mentions several fatal accidents 
due to men stepping into uninclosed fly- 
wheel pits. : 

Railings around flywheels are, perhaps, 
unknown in certain the 
country, but I am sure the conscientious 
factory inspectors or mill superintendents 


sections of 


will insist that all wheel pits must be 
guarded. 
Entirely inclosing the wheel with a 


wooden casing, as is sometimes done with 
balance wheels, is surely not good prac- 
tice, and very inconvenient if the engineer 
wants to make a thorough inspection of 
the arms or rim of the wheel. This in- 
spection should take place, at least weekly, 
and the arms carefully cleaned and exam- 
ined for fractures, A little time for exam- 
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ination may, perhaps, prevent a serious fly- 
wheel explosion. The most common rail- 
ings are of wood or ordinary iron pipe 
and fittings. The objections to guards of 
this kind are that they have enough space 
between rails to allow planks or bars to 
get caught between the arms of the 
wheel. With engines directly connected 
to roll trains, the breaking of the driving 
coupling box is not unusual, and the 
broken pieces rolling between guard rails 
can easily drop on the arms or rim of the 
revolving wheel. 

The best kind of guard should be made 
out of %-inch black sheet steel, which can 
easily be clamped to the pipe railings if 
they are in place. These plates should be 
at least from 4 to 5 feet high, and should 
extend around each end of the flywheel, 
over the engine bed, and at the main and 
outboard bearings. Suitable openings, or 
hinged doors, should be provided for get- 
ting the engine off centers. Railings of 
this kind look neat, are easily cleaned and 
are a good protection; no dirt or sweep- 
ings can find their way into the pits and 
any bars or chunks of wood must drop 
in from above. The engineer cannot slip 
or make a misstep and fall between the 
rails, or slip off the steps at the outboard 
bearings and fall into the wheel pit. 

Recently certain large corporations have 
spent thousands of dollars for safety ap- 
pliances or guards to prevent accidents. 
In some cases I know that prizes have 
been awarded to the workingmen giving 
the best suggestions for safeguarding ex- 
tremely dangerous places. I believe that 
the most dangerous places around ma- 
chinery or engines will be found in plants 
owned by one or two men, who do not 


care to go to the expense of installing 
safety appliances. 
Equally as dangerous as an open fly- 


wheel pit is the flywheel itself, especially 
so if the engine is not protected with a 
speed-limit controller and stop, 
having suitable push-button connections 
distributed throughout the plant. Other 
dangerous places crank disks, 
connecting rods; the fan-tail 
type of disk is very dangerous. Suitable 
guards with access for fecling the crank 
pins are easily made of thin sheet steel 
and at small cost. 


engine 


are cc 


centrics and 


Unprotected tail rods should have re- 
movable pipe railings around them or cov- 
ered with a sheet-iron casing. Any indi- 
cator attachments, such as a steel pointer 
attached to the crosshead, are very danger- 
ous. The engineer accustomed to walk 
around the engine knows the dangerous 
places, and indicator pointers attached for 
a short time only have in several cases 
caused serious accidents. Set screws and 
projecting keys at the governor spindle 
and pulleys frequently get caught in the 
engineer’s jumpers. At all switchboards 
or electrical connections of any kind, there 
should be danger notices. 

Chicago, Iil. " W. P. Watson. 
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Seaweed and Condensers 


The following is an account of the 
fight waged against the seaweed nuisance 
at a certain power house. Most all kinds 
of suction strainers had been tried with 
poor results, and eternal vigilance, in the 
shape of daily examinations of the tubes 
of the surface condenser, and the strain- 
er plate of the jet condenser, was the 
rrice paid for operating those apparatus 
with due regard to the vacuum main- 
tained. With mind continually trained 
on the subject, however, the simple ar- 


rangement shown in Fig. 1 was finally 
constructed, which has proved so effective 
that these troubles have become but 
memories. 


A chest, large enough to accommodate 
the foot valves of the two suction pipes, 
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Power 
PROTECTION TO CONDENSER PIPES 

was built of 2-inch white-oak planks that 
had previously been treated in a creosote 
vat. The specially cast grating A was 
secured to the top edge of the box by 
copper screws. The grating bars are % 
inch thick by 1% inches deep, and are 
pitched 34 inch from center to center. 
The grate B drops down in the ™“-inch 
interstices to distance that the 
water inlet on each side of it is a scant 
% inch. 


such a 


The grate is hinged at C, and 
the simple act of lifting this grate up 
will clear the upper grate A of all ac- 
cumulated rubbish. It is necessary, how- 
ever, to swing the grate B backward and 
forward in the water to free it of the 
dirt it has lifted off the grate A. Some- 
times, especially after a rough sea, the 
grate is leaned over against the dock 
planks, and a long-handled rake passed 
over it. 
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To balance the weight of the grate and 
assist in swinging it, the contrivance 
shown on the edge of the wharf, consist- 
ing of a rope sheave and counterweight, 
was rigged up. The cleaning is attended 
to daily. The hooks D, two in number, 
were introduced to facilitate raising the 
chest when it becomes necessary. 

R. O. RicHArps. 

Framingham, Mass. 





A Moder Ice Plant in Chicago 


In the table given on page 694 for the 
economy and cost data for Skinner en- 
gine in run No. 5, under “Average Abso- 
lue Pressures” is given the following: 

Absolute pressure at cutoff, 98.36 
pounds. 

Weight of steam per cubic foot, 0.2575 
pound. ; 

And similarly for release and com- 
pression. 

On comparing these figures with Pea- 
body’s steam tables, I find that the weight 
of steam for an absolute pressure of 
98.36 pounds is 0.2236 pound per cubic 
foot. If we add 14.7 pounds to 098.36 
pounds, we have 113.06 pounds pressure, 
and the weight per cubic foot becomes 
0.2548. It would, therefore, seem that 
the pressures given in column headed 
“Average Absolute Pressures,” should be 
“gage pressure” rather than “absolute 
pressure.” 

In determining the steam used per indi- 
cated horsepower-hour, the weight of 
steam present in the cylinder at cutoff has 
been determined, the weight of steam 
present in the cylinder at release has been 
determined, and the average of these two 
values minus the weight of steam in cyl- 
inder at compression has been taken to 
represent the water rate of the engine. 
When the engine is operating as shown 
in run No. 5, the steam consumption 
determined at the point of release is 39.5 
per cent. greater than when it is deter- 
mined at point of cutoff, and the average 
ef these two rates has been taken as 
representing the steam consumption of 
the engine. The averaging of these 
values makes a very nice-looking water 
rate for the engine, but I do not see 
that it represents, even approximately, the 
amount’ of steam which the engine is 
actually consuming. 

The difference between the weight of 
steam present in the cylinder at release 
and at cutoff must be due to the re- 
evaporation of steam initially condensed 
in the cylinder during admission. The 
figures given indicate that this cylinder 
condensation is high, and we have no 
means of knowing whether all of the 
steam condensed in the cylinder during 
admission is reévaporated by the time 
the point of release is reached or not. 

Assuming that the steam furnished the 
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engine is approximately dry steam, it 
raeans that the condensation in the cyl- 
inder has been furnished to the engine 
as live steam, and should therefore be 
charged up against the engine in deter- 
mining the water rate; therefore the 
water rate should be determined by using 
the amount of steam shown to be present 
in the cylinder at release, rather than 
that in the cylinder at cutoff, or the 
average of these two values; and even 
in this case the actual amount of steam 
required by the engine might be con- 
siderably greater, due to the presence of 
condensed steam in the cylinder which 
had not been reévaporated up to the point 
of release. 

At the bottom of page 694, next to 
the last paragraph in the third column, 
is the sentence, “The steam used per 
kilowatt-hour was found in the same 
manner, by using kilowatt-hour instead 
of indicated horsepower-hour in the pre- 
vious water-rate formula.” The meaning 
of this sentence involves apparently the 
existence of an indicated kilowatt-hour, 
and this method of obtaining water rate 
per kilowatt-hour is beyond me. The 
method ordinarily adopted is to divide the 
rate per indicated horsepower-hour by 
c.746, and the combined efficiency of the 
engine and generator. 

In the second paragraph, page 695, it is 
stated that the cost of evaporating is $0.1128 
per thousand pounds. Immediately fol- 
lowing this the cost per kilowatt-hour is 
determined by multiplying 0.1128 & 40.54, 
and obtaining 4.61, which in the table on 
page 694 is shown as 4.61 cents. There 
must have been some decimal points lost 
in this equation somewhere, for if the 
cost of evaporation is $0.1128 per thou- 
sand pounds, the cost per pound will be 
0.01128 cent, and 40.54 pounds will there- 
fore cost 0.457 cent. If the cost per kilo- 
watt-hour is 4.61 or 4.57 cents, then the 
cost of evaporating 1000 pounds of water 
must be $1.128. I very much doubt the 
reliability of the figure $0.1128. 

It is further on stated that in manu- 
facturing 125 tons of ice, 2850 tons of 
coal were used at a cost of $38.50, or 
$1.35 per ton. The rate of evaporation 
is therefore 250,000 pounds divided by 
56.000 pounds, or 4.5 pounds of water 
evaporated per pound of coal. The cost 
of coal for evaporating 1000 pounds of 
water would therefore be 

220 X (1.35 ~ 2000) = $0.1485. 
R. D De Wotr. 
Rochester, N. Y. 


In the October 26 issue, is a description 
of a modern ice plant with figures of 
power costs, etc. Being interested in 
such matters, I greatly enjoyed reading 
the article, but in comparing the differ- 
ent figures for power costs, etc., I could 
not arrive at any definite conclusion, and 
would like some further information on 
a few points. 
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It is stated on page 695, that the output 
of this plant is 125 tons of ice per 28.5 
tens of coal, with the remark that this 
falls a trifle short of the standard ratio 
cf 6 tons of ice per ton of coal. 

125 + 285 = 4.38 
tons of ice per ton of coal; 

6 — 4.38 = 1.62 tons, 
or 27 per cent. less than the standard 
ratio, and the output of this modern plant 
will have to be increased accordingly to 
make up this trifle mentioned. 

What is a trifle in Chicago anyhow? 

The cost of evaporating water is given 
as $0.1128 per 1000 pounds = $0.2256 
per ton, which with 28.5 tons of coal at 
$38.50 equals 


38.5 + $0.2256 = 170 


tons of water, or an evaporation of 

170 + 285 = 6 
pounds of water per pound of coal. Is 
this another trifle short of another stand- 
ard? 

We beat that here every day in plants 
that are a long way from modern. 

The above figures account for 170 tons 
of water, which at a cost of seven cents 
per 1000 gallons equals $2.87, but the cost 
for water is given as $5.94 or equal to 
253 tons. 

Of this, 125 tons is made into ice, but 
what do they do with the other 228 tons? 
in looking at the figures of engine per- 
formance (under weight of steam in cyl- 
inder at cutoff and_ release, lower 
columns, run No. 1, page 694), there 
is much more steam at release than 
at cutoff, and this may account for some 
of the missing water, but how does it 
get in the cylinder after cutoff? 

It is stated that the alternators do not 
cperate very well in parallel. Having 
had a little experience in this line I would 
like to offer a suggestion, free of charge. 
Get another governor like the one on the 
Skinner engine and put it on the Ideal 
and adjust it so the engine will run just 
0.2 revolution per minute faster than the 
Skinner and sell the synchronizing ap- 
paratus. When you get a governor that 
will regulate like the one on that engine 
it certainly has them all skinned. It is 
stated that the most economical load for 
this 75-kilowatt unit is about 50 kilowatts 
or 2/3 load. Working out the efficiencies 
at various loads, they equal: 


At 
68.425 kilowatts = 76+ per cent. 
64.85 kilowatts = 79.3 per cent. 
58.775 kilowatts = 76.02 per cent. 
27.525 kilowatts = 65.2 per cent. 
25.05 kilowatts = 65.5 per cent. 


From this it will be seen that the point 
of maximum efficiency is about. 65 kilo- 
watts, and if the figures for cylinder con- 
densation and leakage were given to not 
less than 5 decimal places, we would find 
the point of maximum efficiency to’ be 
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somewhere near the full load, say 75.2649 
kilowatts to be in harmony with the rest 
of the figures. 

Comparing run No. 2 with No. 9, we 
find that an increase of 0.35 kilowatt in- 
creases the efficiency about 12 per cent., 
but when run No. 3 with 
No. 7 we find that an increase of 2.475 
kilowatts lowers the efficiency. 

The load of 25.05 kilowatts must be the 
critical point, is it not? Or has the extra 
0.05 kilowatt any influence in this 
formance? 


we compare 


per- 


When columns of figures are given to 
€ decimal places, and loads of toss kilo- 
watt are taken into consideration, we have 
to sharpen our pencil to a fine point at one 
end, and use the whole lead at the other 
to guess at the amount of cylinder con- 
densation and leakage that the indicator 
missed, and then we ought to be exact 
in multiplying. For instance, on page 695 
we find this: 0.1128 * 40.54 — 4.61 cents 
per kilowatt-hour, which is just tov of 
a cent too much, and in the last column 
cf kilowatt-hour costs, on page 6094, we 
find all of them out, some to the extent 
of zis5 of a cent, and in 1023 years it 
would make a big difference to the man 
who foots the bill. 

Taking the figures as given for the 
load of 64.85 kilowatts and adding 20 
per cent. to the given water rate of 40.54 
making the rate 48.648 pounds, we find 
that it takes exactly 8.108 pounds of 
coal per kilowatt-hour, for the plant in 
question. 

Well, the load is coming on and the 
governor is slowing her up so I will slow 
up too. 

ALBERT IHLENFIELD. 

Cleveland, O. 





Safety Cams and Trip Collars 





I have read with much interest Harry 
W. Benton’s article in the November 2 
issue, page 756, but still I am not con- 
vinced that his method of setting the trip 
cams on a single-eccentric Corliss engine 
is correct. While it would be satisfac- 
tory if the engine were to run under ideal 
conditions, at all times, it must be remem- 
bered that few of us are so fortunate as 
to always meet with those conditions. 

Mr. Benton states that with my style 
of setting and with a temporary overload 
the engine would at times take steam 
nearly full stroke and the speed would be 
unsteady. 

I still maintain, however, that it is the 
best that can be done, and far preferable 
to being down and out, which would be 
the case if the point of cutoff were lim- 
ited to three-eighths stroke. 

e As Mr. Benton and I seem to be unable 
to agree I would like to hear what others 
have to say on the subject. 

L. Rounnry. 

Concord Junction, Mass. 


POWER AND THE ENGINEER. 


Cylinder Lubrication 


I have been greatly interested in many 
of the articles on steam-engine cylinder 
lubrication that have been published in 
late numbers and am desirous of adding 
my mite to the fund of information that 
Power is collecting on the subject. 

For sixteen years, prior to 1897, 1 was 
employed as an operating engineer; since 
then my entire time has been devoted to 
the testing of lubricants, and in overcom- 
ing the difficulties experienced in the 
lubrication of machinery. 

As a result of such employment my op- 
portunities for studying the 
iubrication have been greater 
of most 


subject of 
than those 
engineers. 

I find that to secure perfect cylinder 
lubrication the oil should enter the steam 
as it journeys to the cylinder; the oil 


thus becomes atomized ¢not vaporized), 


Lut is broken into small atoms and in 
the form of a spray covers the valves, 
valve seats, piston and cylinder walls 


with a film of oil. The oil intervening be- 
tween the wearing parts reduces the fric- 
tion of the same in proportion to the 
value of the oil as a lubricant. 

Frequent tests have demonstrated the 
fact that the power used by an engine in 
overcoming the friction of its moving 
parts varies from 3 to 20 per cent. of the 
total power the engine is capable of de- 
veloping, and the proportion of power 
lost in overcoming the friction of the 
moving parts of an engine depends, to 
a great extent, upon the manner by which 
the cylinders are lubricated. 

Some idea of the amount of power lost 
by the failure to lubricate steam cylinders 
can be gotten by the one who is curious 
te know in the following manner: 

Do not admit any oil to the steam cyl- 
inder or cylinders of a pump that is op- 
erating against a fixed pressure (such as 
a“ pump supplying water to the boilers) 
for a period of three or four hours; at 
the expiration of that time count the 
number of strokes the piston is making 
in thirty seconds, then open the lubricator 
valve and allow the oil to flow freely to 
the steam cylinder; the admission of the 
oil will always result in an increase in 
the speed of the piston. This increased 
speed is due solely to the reduction of 
the cylinder friction made by the lubri- 
cant. 

Nearly every engineer who reads this 
article will recall times when having filled 
the lubricator (which has been permitted 
to “run dry”) and again started the oil 
into the steam end of the pump, he has 
been compelled to partially the 
throttle valve to prevent the pump from 
“running away.” It is to prevent cyl- 
inder friction, and thus permit all the 
steam used to do useful work, that a 
lubricant is used in the cylinder. That a 
given quantity of one cylinder oil will 
reduce friction to a greater extent than 


close 


1099 


the same quantity of another is, of course, 
true. 


Many engineers do not 


appear to 
tealize how great the loss of power due 
to imperfect cylinder lubrication may be. 
nor that cylinder ; 
economically 


friction 
overcome by 


can be 
the use in 
proper quantities of a good cylinder oil 
than it with 


more 


can coal. 

During a recent test of cylinder lubri- 
cants two drops per minute of “600 W” 
cylinder oil were used in a 14x24-inch 
slide-valve engine, making 130 revolutions 
per minute. This engine was connected 
by means of a belt to a dynamo, and all 
of the bearings of the engine and dynamo 
were operated in a bath of oil. Thus 
lubricated, and with the engine operating 
the dynamo at full speed, but without de 
veloping any power, a series of indi 
cator cards 


was taken simultaneously 


from both ends of the cylinder. These 
cards when measured with a planimeter 
showed that 18 horsepower were required 
to overcome the friction of engine and 
cynamo. 

Having secured the friction cards, the 
load was thrown on the engine, and it 
was operated for a period of four hours 
during which time no oil was admitted 
to the cylinder. At the expira- 
tion of the four hours the load was again 
thrown off and a series of friction cards 
were taken in the same manner as had 
previously been done; these cards when 
1aeasured 


steam 


showed that 27 horsepower 
were required to overcome the friction 
of engine and dynamo, or that the cyl- 
inder friction had increased 9 _ horse- 
power. 

At this point an oil having the same 
gravity, flash, burning point, and viscosity 
as “600 W” cylinder oil, but made by a 
aifferent process was admitted to the cyl- 
inder at the rate of two drops per min- 
ute for a period of 30 minutes, when an- 
cther series of cards were taken, which 
upon being that the 
friction had been reduced to 244 horse- 
power, 


measured showed 
Four drops per minute of the 
same oil were then fed to the engine for 
another period of thirty minutes, after 
which cards taken. 
cards showed 


were again 
measured 


These 
that 22 
required to overcome 
Recourse was then had for 


when 
horsepower were 


the friction. 


fifteen minutes to “600 W” cylinder oil, 


which was admitted to the cylinder at 
the rate of two drops per minute, with 


the result that the cards then taken 
showed the friction had been reduced 
to 18 horsepower. At no time during 


the test did the engine show any outward 
sign of cylinder friction either by groan- 
ing in the cylinder, vibration of the valve 
rods, or by heating of the eccentric, but 
it ran as quietly without any lubricant as 
it did when perfectly lubricated 

The fact that oils have the satne flash, 
burning point, specific gravity and viscos- 
ity does not indicate that they are the 
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same oils or possess the same power to 
overcome friction. 

The value of an oil for the purpose of 
evercoming friction depends upon the 
grade of the crude oil itself, the process 
of manufacture and its general treatment. 
The value of a cylinder oil should be 
determined by its power to reduce fric- 
tron and not by its price per gallon. The 
fact that an engine operates quietly does 
uot always prove that the cylinder fric- 
tion has been reduced to a minimum. 

Cuartes H. GarLick. 


Pittsburg, Penn. 





A few notes relative to the cylinder 
lubrication of our plant here may prove 
of interest and especially so as en- 
gines of all ordinary types are included 
and running under different conditions 
from high-class Corliss compound-con- 
densing units in power-house service to 
the old reliable slide-valve type running 
under the disadvantage of surrounding 
dust, and 25 per cent. overspeed. 

Considering first the power-house en- 
gines which have a 24-hour service prac- 
tically every day the sun rises, a barrel 
of cylinder oil of one of the best grades 
is used each month under the following 
conditions: Steam pressure II5 to 120 
pounds, force-feed lubrication on each 
high- and low-pressure cylinder, and 
ample steam-header drainage to insure 
practically dry steam. 

To estimate the oil consumption per 
horsepower-hour the size, speed, etc., of 
the different engines must be considered 
as follows: 

(a) One Corliss cross-compound con- 
densing unit 18 and 34 by 36, revolutions 
per minute 86, and average horsepower 
350; oil is piped to enter on top of each 
admission valve and the feed regulated to 
about one drop per two revolutions for 
the high-pressure side and to about one- 
half this amount for the low-pressure 
side. Any reduction of this feed will 
easily show up the increased friction of 
the valves through the valve gear and 
eccentrics not working so free. 

(b) One Corliss cross-compound con- 
densing unit 16 and 30 by 36, revolutions 
per minute 84, and average horsepower 
250; oil feed, piped and regulated prac- 
tically the same as (a). 

(c) Two Corliss cross-compound 
units, positive valve gear, flywheel gov- 
ernor, 16 and 27 by 20, revolutions per 
minute 150 and average horsepower of 
150 each; oil is piped to steam pipe just 
above throttle for the high-pressure cyl- 
inder and into the steam chest midway 
between the two admission valves for the 
low-pressure side. As these engines are 
governed through the high-pressure ad- 
mission valves alone, it is necessary to 
keep them well lubricated to insure close 
regulation and for that reason it has 
Leen found good practice to feed from 
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two to three times the oil on the high- 
pressure side that is fed on the low- 
pressure side. 

(d) Two Cameron pumps, tandem 
compound, 14 and 28 by 20, piston speed 
about 80 feet per minute and average 
horsepower of 75 each; oil is fed by com- 
mon hydrostatic lubricator into steam 
pipe alone at a rate of about one drop per 
minute and this feed also supplies the 
steam cylinder of the jet condenser, 
12x18 and piston speed of go to 100 
feet per minute giving average horse- 
power of say 25. 

As but one of the pumps and one of 
the 16 and 27 by 20 generator engines 
are run continuously (being run alternate 
12-hour runs) the total horsepower of 
the plant amounts to (a) 350 + (b) 250 
+ (c) 150 + (d) 100 = 850 under aver- 
age conditions. .This for a 24-hour ser- 
vice gives 850 X 24 X 30 = 612,000 
horsepower-hours per month. At the rate 
given above of one barrel per month, the 
consumption amounts to 612,000 + (50 
X 4) = 3060 (say 3000 flat) horsepower- 
hours per quart of oil. As the price is 
largely dependent upon the freight rates, 
the local cost per barrel would not be of 
much use for purposes of comparison. 
However, it may be said that the present 
high-grade oil used is found to be much 
cheaper than a former oil which was 
from 25 to 30 per cent. cheaper per barrel. 

‘Another trial of the “cheaper” kind 
(the accompanying cigars being N.G.) on 
a couple of slide-valve twin engines 
14x20, with piston speed of 650 feet per 
minute, resulted in trouble all round. The 
engines were at a distance of about 100 
yards from the boiler house and with no 
traps or separators in the steam line, 
quite a lot of water was passed through 
them at various times, resulting in wash- 
ing the oil film off the valves and valve 
seats. Upon examination of these sur- 
faces it was found that the valve seats 
of some of the cylinders were cut and 
grooved to a depth of 3 of an inch, and 
the valve faces from % to 4% of an 
inch deep. After facing off the valves 
and putting in new valve seats made in 
a hurry from a section of old boiler-room 
cast-iron flooring, the cylinder oil was 
changed to the high-grade make and no 
further trouble has been experienced. 

That a cheap oil has its place in cer- 
tain cases is apparent from the steady 
service of another slide-valve engine, of 
cross-compound type 16 and 28 by 36, 
piston speed of 480 feet per minute and 
situated at the same distance from the 
boiler house as the twin engines men- 
tioned above. This engine, which is about 
350 horsepower will run nicely on 2 
quarts of the cheap oil per day of 10 
hours and goes to prove that a moderate 
piston speed is an important factor in the 
lubrication of the cylinders. The twin 
engines before referred to were run at an 
increase of 30 to 33 per cent. of their 
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normal speed, and hence, carried a large 
overload. 

And finally, as an example of an engine 
run part of the time on cheap cylinder 
oil and the balance of the time on none 
whatever, we have the case of a slide- 
valve engine in the machine shop. The 
lubricator of this typical shop engine is 
filled every semi-once-in-a-while by the 
shop boy (oftener in cold weather), and 
yet a recent inspection of the rubbing 
surfaces proved them to be in first-class 
condition. This engine has been known 
to run a couple of weeks at a stretch 
(10-hour days) without cylinder lubrica- 
tion. 

So that it seems, as some other cor- 
respondent said, that the problem of cyl- 
inder lubrication is largely one for in- 
dividual solution, depending upon local 
conditions and type of engine. 

J. A. CARRUTHERS. 

Bankhead, Alberta. 





I am using a good grade of compounded 
oil called “cylinder oil No. 10,” which 
costs about 25 cents per gallon. 

The steam pressure at boilers is 150 
pounds with no superheat. 

One engine, a double-eccentric Corliss 
30x48-inch, running from 70 to 90 r.p.m., 
in taking steam through 100 feet of 12- 
and 10-inch pipes (covered) with a sepa- 
rator near the engine uses six quarts per 
24 hours, costing 37% cents per day. 

One engine 30x48-inch, piston vaive, 85 
to 98 r.p.m., taking steam through 130 
feet of covered pipe with separator near 
engine uses five quarts per 24 hours, cost- 
ing 3I cents per day. 

One engine 20x36-inch Corliss, running 
102 r.p.m., with 50 feet of steam pipe con- 
nected to bottom of header and no sepa- 
rator uses two quarts per 24 hours, costing 
13 cents per 24-hour day. This cylinder 
is frequently opened and is found to be 
well lubricated with this oil and the wear- 
ing of the cylinder and piston seems to be 
uniform without scoring or cutting. 

One engine, 12x14-inch slide valve at 
210 r.p.m., 40 feet of steam line (covered), 
no separator, uses one quart per 24 hours, 
except when boilers prime; then about one 
pint more is used, costing six to nine cents 
per day. In addition to the oil that the above 
mentioned cylinders get, each one is given 
about two tablespoonfuls of flake graphite 
every 24 hours mixed with engine oil and 
pumped in with the hand pump. The 
reason for using engine oil with the graph- 
ite is that it is thinner and will carry the 
graphite better. There have been several 
oils tried on these engines in the last 
three years, some costing as high as 60 
cents per gallon and some cheaper than 
that which is used now. After a satisfac- 
tory test the above mentioned brand was 
selected as the best for the money. 
“6oo W” oil was tried but the cost could 
not be kept down‘as low as at present. I 
do not think this oil is compounded to 
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give the best results in all places, but is 
doing all right here. 

I do not think that a certain oil will give 
the best results in all plants owing to a 
difference in pressure, moisture, superheat 
and type of engine, also condition of steam 
line, but the only way to get a satisfactory 
oil is to try different kinds and choose 
the one that gives the best results for the 
same cost whether it be 25 cents per gal- 
lon or 70 cents per gallon, and the engi- 
neer in making a change in oil must keep 
a very close watch on the cylinder in order 
to know what is going on inside. 

One pound of flake graphite fed as 
above stated with the oil will do as much 
good as five gallons of oil and only costs 
about 15 cents per pound. 

J. C. Hawkins. 

Elyria, O. 





In regard to the letter by A. I. Haight 
in the November 9 issue, would say that 
I have been shipmate with large marine 
engines where oil was used in the cyl- 
inders and where no oil was used, and 
could not observe any difference in the 
running of the machinery. It must, how- 
ever, be borne in mind that the modern 
marine engine is of the vertical inverted 
type, having almost invariably piston 
valves on the high-spressure cylinders, 
very commonly piston valves on the in- 
termediate cylinders and sometimes pis- 
ton valves on the low-presstire cylinders. 
It will be seen that the weight of the 
piston and part of the piston rod is not 
carried by the cylinder, as in a horizontal 
engine. This is especially true of an en- 
gine having tail rods to guide the piston 
and keep it central in the cylinder. It 
is customary to have a bucket with cyl- 
inder oil and a brush to swab the rods 
to prevent them from getting hot as men- 
tioned by Mr. Haight. It is often nec- 
essary to put a little oil in the low-pres- 
sure cylinder upon starting up, and in 
many cases kerosene is used, or kerosene 
with a little graphite added. 

As to cutting, it does not occur, but 
the wearing surfaces take on a polished, 
mirror-like surface instead. The water 
of condensation undoubtedly acts in a 
certain measure as a lubricant, as it is 
often necessray to stand by the low-pres- 
sure rod with a swab while the engine is 
running slow to prevent heating, for the 
cylinder is running under a vacuum which 
prevents water penetrating the packing. 

It is customary to fit the cylinders with 
liners of hard, close-grained iron, which 
are secured by being flanged and_ bolted 
to the cylinder at the bottom and are 
made tight at the top with packing and 
a follower, or with a copper wire calked 
into an undercut groove which allows the 
cylinder and liner to expand lengthwise 
independently of each other. When the 
liner becomes worn so that it will not 
pay to rebore, it may be removed and 
another one inserted at a moderate ex- 
pense. 
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Valve chests are occasionally lined with 
bronze instead of cast iron, but only 
where expense is a secondary considera- 
tion. While I am not in a position to say 
whether or not there is more friction in 
running a piston-valve vertical engine 
without oil than there is in running the 
same engine with oil, I think it is more 
economical to dispense with oil when it 
can be done. The small amount of fric- 
tion is in my opinion more than balanced 
by the purer feed water, as the steam 
is condensed and used for boiler feed- 
ing. Of course graphite is not so ob- 
jectionable in a boiler, but oil in boilers 
carrying the high pressures now carried 
at sea is to be avoided if possible, and 
it is cheaper in most cases to run without 
oil than to fight oil in boilers. Separators 
could, of course, be used to extract the 
oil, or filters like those in common use 
could be depended on to separate the oil 
from the feed water, but I think the bet- 
ter plan is to dispense with the use of 
oil where possible. 

I do not think it possible to run the 
engines mentioned by Mr. Haight with- 
out oil in the cylinders. It is of the 
greatest importance that the valves of 
Corliss and similar types having releas- 
ing valve gear should run without undue 
friction on the valves. 

ALBERT T. Rowe. 

Wethersfield, Conn. 





Meeting an Emergency 


The editorial, “Emergencies Bring out 
the Man,” reminds me of a case that 
came under my notice. An engine used 
for rolling-mill work had the rod from 
the governor sleeve to the knock-off lever 
threaded into brass eyes without check 
nuts. After a term of about 15 years 
the vibration had worn the threads, so 
that the rod pulled out of one of the 
brass eyes, thus breaking the connection 


between the governor and the cutoff 
hooks. 
The engineer was on the crosshead 


side of the engine looking out into the 
mill and saw a bar go into the rolls faster 
than usual. He turned to look at the 
crank and saw at once that the engine 
was speeding up. He jumped around the 
high-pressure cylinder and taking hold of 
the cam rollers, one in each hand, 
hooked both steam valves and held them 
so until the engine came to a stop. To 
have closed the throttle would have taken 
15 turns of the handwheel, and before 
that could have been done, the engine 
would no doubt been a wreck, as 
when the speed began to increase, all the 
mill hands stopped working to see what 
was the matter, and thus threw most of 
the load off the engine. 

The engineer went to the carpenter’s 
shop and got a piece of wood about the 
right length, had the carpenter bore 
holes in each end the size of the pins on 


un- 


have 


IIol 


the sleeve and knockoff crank and had 
the mill going again in 20 minutes. After 
it was all over the master mechanic came 
around and scolded because he had not 
noticed that the rod was loose in the 
threads. He may have been at fault, but 
evidently he had his head with him when 
there was danger to be overcome. 
W. E. Hopkins. 
Torrington, Conn. 





Piston Speed Puzzle 


On page 878 of the November 23 issue, 
Mr. Tallmadge asks whether it takes the 
same time for the piston of a reciprocat- 
ing engine to move from the center of its 
stroke to the head end and back to the 
center again as it does from the center to 
the crank end and back to the center; or 


if not, at which end does it move the 
faster. 
A brief study of the accompanying 


sketch will show that at the head end the 
piston is moving considerably faster than 
at the crank end. A BD shows the rela- 
tion of the connecting rod and the crank 
when the piston is at the center of the 





DIAGRAM 


OF CRANK CIRCLE 


forward stroke, and AC D the same rela- 
tion when at the center of the return 
stroke. It is seen that during the head- 
end cycle the crank moves from the posi- 
tion shown at C to the position B, which 
is an angular movement of less than 180 
degrees, while during the crank-end cycle 
it moves from B to C, an angular move- 
ment of more than 180 degrees. 

Assuming that the angular velocity of 
the crank is uniform, it is easily seen that 
it will take time for the crank to 
move from C to B than from B to C, and 
since the distance traveled by the piston is 
the same in each case it follows that the 
velocity of the piston during the head-end 
cycle must be greater than during the 
crank-end cycle. 


less 


W. L. Duranp. 
Brooklyn, N. Y. 


If a person will make a little sketch of 
the pistons, crosshead and flywheel, he will 
readily see that the crosshead travels the 
fastest at the crank end of the stroke. 
Start with the crosshead at the crank-end 
dead center, and move the piston to the 
center of its stroke, when it will be seen 
that the crank will not be in a vertical 
position, due to the angularity of the con- 
necting rod, but will have a small distance 
to go before the crank reaches the quarter. 
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Then move the piston on to the end of its 
stroke when the crank will be at the head- 
end center, but the travel of the crank 
has been more than one-fourth of a turn 
by the amount it was from the vertical 
position before. A reverse action takes 
place on the return stroke. Therefore, if 
the crank is revolving uniformly, it takes 
less time for the first part of the stroke 
than the second, but the piston goes the 
same distance in each case. 
B. L. Abas. 
Ithaca, N. Y. 





Manning Boiler Explosion 


In your editorial in the November 9 
issue, you state that the explosion of the 
Manning boiler at the Amoskeag Manu- 
facturing Company, is the first of this 
type of boiler to explode since its intro- 
duction, about 20 years ago. 

You mistaken, as there was a 
similar explosion of a Manning boiler 
about 15 years ago, in Nashville, Tenn., 
at the plant of the Cumberland Elec- 
tric Light and Power Company. The 
lower end of every tube let go in the 
lower tube sheet. The sheet was bulged 
down about 14 inches. 

One man was badly scalded, two others 
slightly, and the property damage was 
small. The boiler was raised vertically 
from its setting. 

The writer was in the plant about two 
hours after the explosion happened. I 
am of the opinion it was a case of low 
water, and not faulty construction of the 
boiler. 


are 


H. R. RocKWELL. 
Mount Vernon, IIl. 


The failure of the tube sheet of the 
Manning boiler described in the issue of 
November 9, page 780, justifies my con- 
tention that the tube ends of all fire-tube 
boilers should be beaded over, and es- 
pecially in a boiler where the tube ends 
are exposed to the direct action of the 
fire. Flaring the ends serves the same 
purpose in a water-tube boiler, but will 
not do in a fire-tube boiler, for the rea- 
son that the thin projecting ends neces- 
sarily become overheated, and in a very 
short time lose all the holding power they 
ever had. 

The experiments made by the Hartford 
company on the holding power of tubes, 
mentioned in an editorial in the issue of 
above date, are valuable as far as they go, 
but they do not take into account the fact 
that one man will roll a tube much harder 
than will another. It is quite possible, 
and in fact is usually the case, that tubes 
are rolled so hard that the walls are 
crushed to some extent, thus embedding 
the tube sheet in a groove, which adds 
greatly to its holding power, but to what 
extent this is done depends altogether 
upon the particular man doing the work. 


POWER AND THE ENGINEER. 


The ideal condition would be to roll the 
tube just hard enough to make it tight, 
but not crush it at all, in which case its 
holding power would be very little. This 
ideal condition is probably never realized, 
but it is approached to varying degrees, 
so that in all cases the ends should be 
beaded over. 

Mr. Manning’s theory that the water 
was driven away from the tube sheet is 
quite reasonable, and may have been the 
cause of the failure, but on the other hand, 
it is practically impossible to keep the 
lower tube sheet clean in a boiler of this 
type, and a very slight accumulation of 
scale and mud would cause the tube ends 
to become overheated to practically the 
same extent as they would had the water 
been driven away from them. In either 
case, had the tube ends been properly 
beaded, it is very unlikely that the failure 
would have occurred. 

M. KENNETT. 

Webster Groves, Mo. 





The Boiler Explosion at the 
Amoskeag Mills 


The editorial in the November 9g issue, 
concerning the boiler explosion at the 
Amoskeag mills, has caused a somewhat 
uncomfortable feeling among engineers 
and firemen in these parts, who are oper- 
ating boilers similar in construction to 
the one that exploded at Manchester, 
N. H. 

The conditions are very much the same 
at all cotton and woolen mills, as to the 
excessive load at starting time in the 
morning, frequently being as much as 4o 
per cent. more than at midday. I have 
in mind a plant where the boilers are 
being operated at fully 80 per cent. above 
their rated capacity, and burning nearly 
30 pounds of coal per square foot of grate 
per hour. It is found necessary to shut 
off the feed a few minutes every morning, 
the water level being in sight all the time. 
Now, the question comes up, is this a: 
dangerous thing to do? Are our boilers 
liable to go up like a rocket because of 
this practice? And another question aris- 
ing with the men who are working in front 
of these boilers, are the automatic stokers, 
with their forced blast, more liable to 
cause explosions of this kind than hand 
firing with natural draft? 

There are quite a number of boilers in 
this locality similar to the one that ex- 
ploded at Manchester, in respect to the 
tubes not being beaded. We were told by 
the designer and builder that the tubes 
should not be beaded at either end, and 
now we learn that all the tubes at the 
Amoskeag are to be beaded. This means 
new tubes if the boilers have run any 
considerable length of time. What we 
want to do is to avoid this sky-rocket 
movement of our boilers. 

C. D. THurser. 

Biddeford, Me. 
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How Shift Changes Waste Money 


My harmless little articles, printed on 
page 498, has excited the kind attention 
of A. L. Anderson, on page 757, and Leon 
Roundy, on page 800 of PowErR AND THE 
ENGINEER. I agree with these gentlemen 
in the advisability of paying firemen 
liberally. In fact, I have taken the posi- 
tion, in print and elsewhere, that _fire- 
men should be paid more than stationary 
engineers. I also believe that a fireman 
should not be called upon to handle more 
than from 1000 to 1200 pounds of bitumi- 
nous coal per hour, on a common grate, 
although many firemen handle more than 
that amount. In other words, it 
pays to have firemen underworked, so 
that they can give proper attention to 
their duties and produce desired econ- 
omies. Again, I am an advocate of three 
shifts where plants operate continuously. 

Having now stated my views, which 
really agree with those of your other 
correspondents, I desire to add that my 
article was prepared for clients who at- 
tend to the wage matter without my ad- 
vice. I might add that in plants with 
three shifts I have experienced the diffi- 
culties complained of in my article, 
namely, that the firemen rush out as soon 
as possible and that the fires are neglected 
for a period of at least 30 minutes at 
each shift change. 


twice 


J. M. WuitTHaAmM. 
Philadelphia, Penn. 


Since the article by J. H. Whitham 
under the above heading appeared, Sep- 
tember 21 issue, I have followed the dis- 
cussion with growing interest. The replies 
to Mr. Whitham’s article are alone suffi- 
cient evidence that there is not near so 
much coal wasted as he would have us 
believe. 

The 12-hour shift in any plant of con- 
sequence is one of the greatest grinds with 
which men are burdened, but it is en- 
couraging to note that many plant man- 
agers know that the eight-hour shift is 
a decided money maker and saver. 

There are some small plants operating 
under some conditions where the 12-hour 
shift does not work any serious hardship 
or loss; for instance, a 100- to 300-horse- 
power plant where the engineer or fireman 
can sit down for from one to three hours 
or even more during the day. 

A 1000-horsepower plant would hardly 
be for street-railway service, and that is 
about the only class of plant that consumes 
more power at time of changing shifts. 
Cotton and woolen mills might be a good 
example of a 1000-horsepower plant, and 
12-hour shift, but there we find a decidedly 
high class of firing, and in many cases the 
use of mechanical stokers. In the great 
majority of cases there is plenty of boiler 
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capacity, and there is no need of a whole- 
sale dumping of coal into the furnace. 

Another point which seems strange to 
me is that any concern could make money 
by allowing an engineer or chief of a 
department to keep such men, who waste 
more money in coal than their wages. I 
would first give my chief engineer a gentle 
reminder that coal costs money, and if the 
firemen had to shovel and heave coal 
twelve hours per day and were dead tired 
at night, as most of them are, I would 
change to the eight-hour shift and see if 
the coal cost would not be a great deal 
less. 

L. Earte Brown. 
Roundup, Mont. 





A Centrifugal Pump Puzzle 





In the issue of November 2, appeared 
a short article by A. I. Haight on the 
above subject, in which he wished to know 
how much water a certain centrifugal 
pump will pump. 

I made a few calculations in regard to 
this problem in trying to determine how 
big the diameter of the casing was. This 
dimension is not given in his figure, and 
according to my calculations, which are 
given below, this pump will not raise water 
to the hight given in the problem. 

Kent’s handbook states that the lift 
of a centrifugal pump depends on the 
tangential velocity of the circumference 
of the pump, every tangential velocity 
giving a constant hight of lift, whether the 
pump is large or small. It is also stated 
in an article in the same issue of Power, 
by Paul Nettmann, that this relation be- 
tween hight of lift and circumference 
velocity is true. This article happens to 
be directly below the one of Mr. Haight’s. 
Kent gives (page 607) as a general for- 
mula that the velocity of the circumfer- 
ence of a pump to raise water to a cer- 
tain hight. is 


V = 550+ 500 Y Hight of Lift. 
Apply this formula to the problem stated 
by Mr. Haight; for a lift of 24 feet we 
have 


'V = 550+ 500 Y 24 = 3000 





feet per minute. 

The circumference of the pump meas- 
ured on the inside should be, at 350 revo- 
lutions per minute, 3000 divided by 350, 
which equals 8.57 feet. Solving for the 
diameter of the pump we find the diameter 
is equal to 2.73 feet, or 3234 inches. It 
is clear that this size pump could not have 
runners only 10 inches long, for if the run- 
ners were straight and had no curve the 
maximum diameter would be the length 
of two runners, plus the diameter of the 
shaft, which equals 22% inches in this 
case. 
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I would like to know what the diameter 
of the runner wheel is in this case, and 
since, in the drawing, the runners extend 
out to the inside diameter of the casing 
6f the pump, as:stated by Mr. Haight, the 
problem does not appear simple to me. 

G. A. GLICK. 

Madison, Wis. 


A centrifugal pump will do better work 
and with less attention and expense for 
Mr. Conners than a reciprocating pump. 
JT have forced water 30 feet, 4 inches 
with a centrifugal, the vacuum being 15 
inches and the lift 18 feet. 

To pump water up over 50 feet a two- 
stage pump will, in my opinion, give sat- 
isfactory service. The suction pipe must 
be perfectly air tight and the shorter the 
better. I have my condenser vacuum 
paimp connected below the check valves 
and discharge pipe, and use this pump to 
start the centrifugal pump. 

THOMAS GorDON. 

Cheyenne, Wyo. 





Stress on Cylinder Head Bolts 


In the November 16 number, page 838, 
Otto Johnson submits an illustration of 
a spring balance, which I think unfair be- 
cause it does not truly represent the 
conditions. 

Of course it is undisputable that if two 
cr more weights were hung on the hook 
of a spring balance the total weight indi- 
cated would be the sum of the several 
weights, but that is no representation of 
the case. 

T would suggest taking a light-weight 
basket or pail and secure it to the flpor 
by a strong cord that is long enough to 
reach up 2 or 3 feet from the flodr, and 
take the spring balance and hook it into 
the bail and draw upward until a tension 
or stress of say 10 pounds is indicated 
on the scale. This stress is, of course, 
exerted, between the force lifting the 
spring balance and the floor, through the 
empty basket or pail and strong cord, 
and is identical with the stress on the 
bolts exerted by the nuts when tightened 
up against an empty cylinder. 

Now it will be found that we can put 
approximately 10 pounds of weight into 
our basket or pail without exerting any 
further tension on the spring balance, 
and, in fact, in order to increase the ten- 
sion on the balance by adding weight we 
must put in more than 1o pounds. 

The weight so added to the basket is 
identical to the pressure of the steam 
charges within the cylinder. 

Therefore there is no additional stress 
on the cylinder-head bolts, unless the total 
stress exerted by the steam is greater 
than the total stress exerted by the nuts. 

CHarLes F. CLark. 

Hartwick, N. Y. 
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Pound in an Engine 


I read a letter under the above heading 
in the Octber 19 issue, page 672. It is 
stated that the engine is an old Atlas, and 
that as soon as the throttle is closed it 
“knocks horribly.” From this I assume 
that when under steam the engine oper- 
ates with a reasonable degree of quietness. 
It is further stated that “it is the opinion 
of the engineer that the shoe is driven 
downward against the guide at each for- 
ward stroke.” 

I do not see how this could be, since 
the crosshead shoe will be held under 
these conditions to the bottom guide by 
its own weight, when the engine is run- 
ning with steam shut off. When the en- 
gine, running under, is under steam, then 
during the stroke the crosshead bears 
against the top guide, except when pass- 
ing the centers, when it will drop to the 
bottom guide. 

If the angle which the connecting rod 
forms with the piston rod when the en- 
gine crank is approaching and when on 
the quarters, is noted, and the direction 
of the forces acting on them, it will be 
seen why this is so. This is why an en- 
gine running under must be more closely 
adjusted in the guides than one running 
over. If the pound were in the crosshead, 
due to loose adjustment, then, as stated, 
the trouble would be more pronounced 
when under steam, than when running 
with throttle closed. 

Again, if the trouble was due to loose 
wristpin brasses, as stated, the trouble 
would be more pronounced when the en 
gine is under load than when steam is 
shut off, because the lost motion would, 
in that case, be taken up with greater 
shock. 

I would suggest that the most likely 
causes would be that the clearance is not 
properly equalized, and this could be easily 
determined, and corrected by setting the 
piston rod further into or out of the 
crosshead. 

I have two high-speed Atlas engines, 
with balanced valves, in which the valves 
slam badly when shutting down, but this 
slamming of the valve is easily distin- 
guished from a pound in the connections 
from piston to crank. The slamming of 
the valves is caused by the engine being 
converted into a compressor as soon as 
steam is shut off, and the compression 
forces the valve from its seat, and the 
pressure plate being held against it by 
strong springs, seats it with a slam as 
soon as the engine piston reaches the end 
of its stroke, or the valve reaches a posi- 
tion where the compressed air can escape. 
Opening the cylinder cocks may lessen this 
slamming, but can hardly prevent it, as 
they present an outlet too small to care 
for the volume of air. 

WILLIAM WESTERFIELD. 


Lincoln, Neb. 
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Shop Tests of the Westinghouse 
Double Zone Gas Producer* 


During the past two years the West- 
inghouse Machine Company has had in 
experimental operation at its shops a 175- 
horsepower gas producer of the double- 
zene type, designed for the gasification 
of bituminous coal and low-grade fuels. 
Runs were made on all classes of fuel, 
from low-grade lignites to Pocahontas 
semi-bituminous coal; some trials were 
also made with peat. Some of the results 
of this series of tests were presented in 
a paper read by J. R. Bibbins before the 
Gas Power Section of the American So- 
ciety of Mechanical Engineers. Table 1 
is a schedule of the tests covered by Mr. 


*From a paper read by J. R. Bibbins be- 
fore the Gas Power Section of the American 
Society of Mechanical Engineers, December 
9, 1909. 
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TABLE 3. FUEL DATA. 
































| | Ls. CHARGED. FuEL CONSUMPTION. 
Lb. . 
| Lb. per 
Test. | {Charged | Sq.Ft. PER B.H.P.-HR. PER KW.-HR.* 
Including er Hr.? 
Standby. | Per Hr. | Max. PD ° - : 
| Gross.? Net.? Gross. Net. 
: - 5,003 151.6 160.8 15.2 2.3 2.3 3.33 3.33 
B | 60,740 194 228.5 19.4 1.59 Ep: 2.31 
C 53,925 | 181.1 207 18.1 1.14 56 Gove 1.66 
D 27,157 | 169.2 222 16.9 1.39 1.19 2.01 1.73 
E 35,647 | 184.6 202 18.5 1.24 1.08 1.8 1.56 
I 4,849 104.2 10.4 1.37 2.0 
J 6,065 126.4 12.6 1.25 1.81 
K 6,403 133.4 13.3 1.06 1.54 
L 10,699 149.1 14.9 0.983 1.42 
M 16,964 233.1 23.3 1.82 2.64 
N 11,503 3723.1 27.2 | 1.80 nee res 2.61 we wk 
F 8,813 14.9 This standby rate applies to previous tests. 
G 1,680 10.0 Standby rate reduced. by reducing updraft 
| on fire. 
| 











1Based on area at level of green fuel. 
2Including standby coal. 

3Standby fuel deducted. ; 
4Based on 92.5 per cent. generator efficiency. 














TABLE 1. SCHEDULE OF TESTS. 


Bibbins’ paper, and Table 2 gives the 
proximate analyses of the fuels referred 

















; to in Table 1, as well as of the meadow 
—— Pearl peat used in unreported tests. 
Dura- In th i cas ligni sm- 
| ‘tion. | Hours per e test with Texas lignite an 1m 
Test. Date. Fuel. |Hours.| Day. |B.H.P.| Max. | Remarks. portant fact was brought out, which has 
1908. | | especially puzzled theorists for some 
A 4— 2- 4 |So. Am. lignite... 72 11 ae ne Purged gas. i ios Tt . 
B | 4-16-30 Col. lignite... | 314 24 121.7 | 156.9 | Continuous test. time, viz: That with a poor fuel the rate 
C 5- 8-23 Pittsburgh.......| 298 24 158.3 | 129 Continuous test. of combustion can be increased suffi- 
D 7-16-31 Pittsburgh.......) 370 10 158.5 | 206 Intermittent test. Satnittine ‘ ; 
S | 8 4-25 Pittsburgh....... | 514 10 170.8 | 190.7 | Intermittent test. ciently to permit the same rating of the 
Standby test. producer as with better fuel. This re- 
F 9 1-19 |Pittsburgh....... | 432 Standby vr , {Fires blasted moves a heavy restraint on the develop- 
G | 10-12-19 |Pittsburgh...... 168 Standby iat ee 1 hr. once in 24-hr. day. ee £ d 
H | 11- 9-14 |Pittsburgh....... ose | 10 137 to | 204 | Washer test and capacity ment of producers for the enormous 
1909. | | st. oe ea . 
I | 6& 1- 2 |Pocahontas...... | 464 224 75.6 Continuous test. lignite fields of Texas, Wyoming, Colo- 
: rado, Montana and the Pacific States. In 
J 6— 3-— 4 |Pocahontas......| 48 24 101.4 Continuous test. N ‘ 
K 6- 5— 6 Pocahontas...... | 48 24 126.5 er test. test N, Table 3, a charging rate of 27.2 
L 6- 7— 9 Pocahontas...... | 72 24 | 150 ontinuous test. ae 
M | 6-30- 2 Texas lignite... .. 72 24 «=| 128 =| :135 Continuous test. pounds per square foot per hour was 
N | 7- 7-8 Texas lignite..... 42 | 24 1157.2 Continuous test. maintained with Texas lignites and I 
| | S 














pounds with Pocahontas, both at 150 








TABLE 2. TYPICAL PROXIMATE 


horsepower load; with Pittsburg run-of- 


ANALYSES OF FUELS TESTED. mine it was slightly higher (18.1). 



































l ; : An 
e& isa | — In heat value the gas is not high ; but, 
’ ' Fixed per Pound |per Pound more important, it is fairly uniform, as 
Class of Fuel. Moisture.| Volatile. | Carbon. Ash. Sulphur.| As Fired. | Dry. . ‘ 
shown by the typical log, Figs. 1, 2 and 
Meadow peat—Massachu- , nine 
: epee 38.10 | 40.54 17.86 3.50 | 1.05 6.410 10,340 oe The heat value seems to bear a cer- 
Lignite—South America... 20.05 | 34.44 30.85 14.66 | 8,035 10,045 tain relation to the fuel-bed temperature. 
Lignite—Northern Colo- | ° ae ‘ 
‘i rado 5. wae ae | 16.63] 33.78 42.22 7.37 | 9 589 11,500 It is found that if a certain temperature 
signite—Texas.......... | 24.08 38.55 28.7 8.61 | 0.57 7,974 10,503 be 
Bituminous—Pittsbureh | | » (about 1000 degrees) of the gas off-take 
run of mine........... 2.03 | 34.98 56.22 6.77 | 1.29 13,305 13,590 is exceeded, the excessive combustion re- 
Semi-bituminous— Poca- | . 
hontas run of mine..... 1.39 | 16.01 "| 74.28 8.32 | 13,983 14,170 duces the quality of the gas. With proper 
adjustment of vapor and air supply the 
Re. a ca 4 
wo s< i ; “ a a 
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FIG. I. LOG ON LAST: DAY OF 2I-HOUR RUN 
ON POCAHONTAS COAL 


r 


FIG. 2. LOG AT BEGINNING OF RUN OF TEXAS 
LIGNITE 


FIG. 3. LOG AT END OF IT4-HOUR RUN 
ON TEXAS LIGNITE 
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temperatures may readily be kept below 
this point, especially with lignites. 

The tests of this producer, according 
to Mr. Bibbins, show that a higher en- 
gine compression than usual is permis- 


the complete absence of clinkers and high 
temperatures. Experience plainly shows 
the latter to be the cause of clinker 
troubles. The fuel bed normally grades 
from small ash at the bottom through 


deposit, For example, the pressure drop 
or resistance through a month’s run _in- 
creased slightly more than % inch. The 
principal skill in handling this producer 
is required in studying the characteristics 
of various kinds of fuels. Each must 










































































TABLE 4. GAS DATA. be handled differently for best results. 
; With friable fuels the “let well enough 
Cu.Ft. per ne” i arti rs ; as 
Hy 60 Tree. ~— alone tule is particularly applicable, a 
Cu.Ft.. | Fahr. 30 | Max. for 1| Cu.Ft, per | CuFt. per CuFt nest’. the resistance of the bed may be greatly 
Test. |Uncorrect’d.| In. Hg. Hr. Lb. Fuel. | B.H.P.-Hr. Total. ective. increased by too much poking. 
A 238,900 7,245 8,500 47.7 102 113.4 
B 3,873,000 12,400 16,700 63.8 101.4 118.2 Discussion 
Cc 4,812,200 16,210 23,300 89.3 102.1 113.8 ISCUSSION 
2.07 21,5 2 ‘ . ; 
D 3797 470t 13 G00 t7'aos s eee + fh In the discussion which followed the , 
17,815 21,511 (9 hours) ti 100.7 reading of Mr. Bibbins’ paper, Prof. R. 
z i 120.6 112.2 H. Fernald said that the government 
N 569,300 13°03 15,500 48:05 86.75 129.7 118.75 tests, of which he has had charge, have 
demonstrated the practicability of gasi- 
*Total heat values. H,O determination not made during some tests. fying almost any variety and grade of 
Corrected to 30 in. Hg. and 60 deg. F. ‘ : 4 ; , , 
recognized fuels without any change in 
the design of the producer, but it is 
questionable whether such practice would 
TABLE 5. TYPICAL GAS ANALYSES. if a 7s : 
yield the best efficiency in all cases. He 
Test. Fuel. H, co | CH, co, | N, thought that it would be better to design 
producers to handle a limited range of 
A {South American lignite.................45- 17.4 10.4 2.4 12.4 56.6 fuels . - . r 
SD IIS con sas ssctwenaccn sassy ee 17.6 | 11.6 | 2:6 | 13.2 | 5474 uels, changing the design for widely 
C jPItSDur9a.... 20. e cc cecceseceessscccsens 14.1 15.2 1.8 9.6 58.9 different fuels. Fuels varying widely in 
composition require different treatment 


sible and that as much as 20 per cent. of 
hydrogen does not necessarily interfere 


pure coke to green coal at the top. With 


in the producer to avoid clinkers and get 
proper handling, clinkers may be entirely 


the best efficiency. Regarding the ques- 
avoided. 


with operation. The producer showed 
a full-load efficiency of about 70 per cent., 
on the basis of “low” heat value and about 
77% on the basis of “high” heat. The 
efficiency varied only 10 per. cent. 
throughout its normal load range. 


For example, Table 7 shows a 
screen test of coal and ash at the West- 
ern Chemical Works, Denver, where two 
of these producers are in use. 

An examination of a long gas main 
and the engine valves, after the year’s 


tion of tar in the gas, Mr. Fernald said 
that his experience with a producer of 
different design from the Westinghouse 
upparatus was that tar-free gas could be 
produced from the majority of coals, but 


it was impossible with some varieties, and 


After the first year’s period of tests, he rather questioned the feasibility of 


run, showed no deposits of tar either 
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Overflow 
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Pressure Regulating 
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FIG. 4. SECTIONAL ELEVATION THROUGH PRODUCER PLANT 
this plant was dismantled for examina- 
tion. The gasification of 182,472 pounds 
of fuel showed no perceptible effect upon 
the condition of the producer, the walls 


being practically intact. This is due to 


near or distant from the producer, indi- 
cating the complete fixation of the vola- 
tiles. All condensibles are removed in a 
static washer, the cells of which seem 
to clear themselves automatically of the 


getting tar-free gas from all grades of 
fuel in any one type of producer. In 
conclusion, he expressed the conviction 
that, considering the fuel resources of the 
country, in order to keep the price of 


. + 
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power developed from fuel down to a 
consistent figure grades of fuel which 
warrant transportation must be used with 
the greatest practical economy, the very 
large percentage of low-grade coal now 
left in or at the mines must be utilized, 
and advantage must be taken of the large 
deposits of peat and lignite found in 
many sections of this country. 

W. H. Chapman expressed the opinion 
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Adaptability of Chain Grate 
Stokers to Fluctuating 
Loads 


By T. A. MarsH 


A common argument against automatic 
stokers, particularly chain grates, is that 
are impractical in plants where there 


they 








TABLE 6. CHARACTERISTICS 


WESTERN CHEMICAL Co. 


OF LIGNITE GAS. 


» DENVER. 

















Heat VALUE (TOTAL). IMPURITIES. 
No. of No. of 
Determin- Determin- 

Date. ations. Max Min Average. | ations. Max. Min. Average. 
4— 8-09 3 129.6 112.4 123.0 4 0.0290 | 0.01567 | 0.0213 
4— 9-09 4 121.5 £12: 7 118.3 SE | (SO Aee a i ae, Beye 
4-10-07 4 123.9 106.1 131.1 SS ee A ae. eee 
4-11-09 Ze A sees SB ctaeae: Rasmus ee OE CR a PeerS 
4-12-09 S © werser B aawes 122.0 7 0.0617 | 0.0144 0.0284 
4-13-09 2 115.4 111.0 113.2 6 0.0667 | 0.0081 0.0231 
4-14-09 3 124.0 121.0 122.0 7 0.0264 | 0.0115 | 0.0184 
4-15-09 2 117.3 113.7 115.5 3 0.0204 | 0.0051 | 0.0114 
4-16-09 3 128.0 114.7 119.5 4 0.0198 | 0.0048 | 0.0124 
4-17-09 MR oes IP. cacarateys 133.3 3 0.0260 | 0.0209 | 0.0247 
4-19-09 4 128.6 108.5 121.2 2 0.0194 | 0.0058 | 0.0126 
4-20-09 4 128.0 108.5 117.8 3 0.0046 | 0.0018 | 0.0033 
4-21-09 3 117.8 110.0 114.7 3 0.0095 | 0.0051 | 0.0051 
4-22-09 3 130.0 111.0 121.0 2 0.0288 | 0.0113 | 0.02005 
4-23-09 3 129.0 123.4 126.0 3 0.0048 | 0.0018 0.0033 
4-24-09 2 126.0 106.4 115.7 3 0.0064 | 0.0036 0.0053 
4-26-09 F. Beer ae! mere 125.0 Re PST RET AY Dae 
4-27-09 Re vitictnatinck I piccns 120.4 3 0.0429 | 0.0040 | 0.0179 
4-28-09 3 141.6 127.0 133.2 3 0.0089 | 0.0026 | 0.0056 
4-29-09 2 131.0 136.0 128.5 3 0.0099 | 0.0059 | 0.0073 
OO en ey a ere re ames eer 3 0.0172 | 0.0066 | 0.0123 
Renee PE ecs, P —eecee i) lees 3 0.0356 | 0.0216 | 0.0304 
RM ee TE. cue IP) een Wl eae 2 0.0587 | 0.0340 | 0.0463 
Pee | okay PE sees Seen 3 0.0328 | 0.0067 | 0.0205 
B= ae lO Kae TP haw Pate 3 0.2325 | 0.0735 0.1381 
Average.... 121.2 |@ 0.02227 









































TABLE 7. SCREEN TESTS—FUEL AND 
ASH—NORTHERN COLORADO 
LIGNITE. 

WESTERN CHEMICAL Co., DENVER. 





Coal. Ash. ' 





23.5 per cent. 
33.0 per cent. 
43.5 per cent. 


Over } inch 
Over ys inch 
Through Y; inch 


58 per cent. 
234 per cent. 
184 per cent. 





100 per cent. | 100 per cent. 











Samples represent about one bushel of material 
quartered down taken from stock pile. 








that continuous agitation of the fuel bed 
is necessary to prevent the formation of 
clinkers. He also thought that the bal- 
anced draft required by the double-zone 
producer was a serious disadvantage and 
cited an instance of shutdown caused 
by abnormal departure from the proper 
draft balance. 

H. F. Smith said that he had found 
no difficulty in producing tar-free gas 
continuously from widely different grades 
of bituminous coal so long as the pro- 
ducer had skilful attention, but it was 
impossible to do so in the ordinary power 
plant or factory because the requisite 
grade of intelligence was not to be found 
in the class of attendant commonly put 
in charge of a producer. He had there- 
fore concluded that in order to meet 
commercial conditions it was necessary 
to provide means for taking care of the 
tar between the producer and the engine. 


are sudden demands for steam, for the 
reason that it is generally supposed that 
a sudden peak cannot be readily picked 
up with stoker firing. However, if the 
boiler capacity is ample, the draft suit- 
able and readily controlled, there is no 
question as to the ability of chain grates 
to handle the most sudden peaks that 
occur in power stations. 

The writer has had extensive experi- 
ence in determining the most suitable 
method of handling boiler loads and has 
been fortunate enough to have the op- 
portunity to conduct a test under a condi- 
tion of fluctuating load which in some 
measure presents the possibilities of 
chain-grate firing. 

The test referred to was made on two 
264-horsepower Babcock & Wilcox water- 
tube boilers, each served by Green chain 
grates, having an area of 58.5 square feet. 
The ratio of grate surface to heating sur- 
face was 1:45. The draft obtainable in 
the furnace when the grate was uniformly 
covered with a 6-inch fuel bed was 
0.35 inch, and was readily controlled by 
means of a damper rod having positive 
adjustment. , With these conditions, and 
with a fuel known as Pittsburg screen- 
ings, a 24-hour evaporative test was made, 
carrying the usual station load. 

The test was commenced at five o’clock 
in the evening, and since a large part of 
the load was power furnished to factories 
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and lights used in office buildings, the 
load dropped off steadily until 11 p.m, 
when a minimum of 107 boiler horse- 
power was reached. This condition con- 
tinued until 3 a.m., from which time until 
6 a.m. the horsepower increased to 640, 
being six times the capacity carried at 
three o’clock. 

This very extremely fluctuating load 
was carried with a combined efficiency 
(item 73, A. S. M. E. code) of 65 per 
cent. for the entire test. The performance 
of the boiler varied from the minimum 
of 80 per cent. under rating to 39 per 
cent. over rating, and this was done with- 
out the boilers popping off, or the steam 
pressure dropping more than 15 pounds 


below the popping-off point. The ac- 


companying chart is a graphical repre- 
sentation of the boiler horsepower de- 
veloped, and by reference thereto the ex- 
steam demand 


treme suddenness of the 
will be realized. 





Horsepower Developed, Pounds of Water Evaporated per Hour from and at 22°R, +> 34.5 


00 
6678910111212 3465678910111212 345 
Midnight Noon 
Power, NY. 
DIAGRAM OF A CHAIN GRATE WITH 
FLUCTUATING LOAD 


This performance is not phenomenal, 
except perhaps as regards economy, as 
there are doubtless many chain-grate in- 
stallations having live-steam loads, such 
as are encountered in breweries, sugar 
refineries and starch factories, that are 
called upon to carry still more extreme 
peaks, and this is accomplished very 
readily by keeping sufficient grate sur- 
face covered with ignited fuel, but with 
the damper closed to such a point that 
practically no combustion (and neces- 
sarily no steam generation) occurs. Then, 
as steam is required, the damper is 
gradually opened, and the demand thus 
met. 

With boiler settings having the usual 
ratios, and with draft as ordinarily found, 
it is possible to raise a boiler from its 
banked condition of “no rating” to its 
full-rated horsepower in an interval of 
from 30 to 45 minutes. 
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The Kansas City Boiler Explosion 


On December 6, a boiler exploded in 
a modern six-story building on Broad- 
way, in Kansas City, killing two men out- 
right, seriously injuring four others, and 


causing a very serious property damage. 


In fact, it is not sure that the building 
will not have to be demolished. Our in- 
formation is extremely meager, the ac- 
photographs conveying all 
that we as yet know about the boiler it- 
self, but inquiries have been 


companying 


instituted, 
and we are in hopes to have something 


further to offer later. 
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An Elaborate Blowoff Tank 





By A. J. Dixon 





The elaborately equipped blowoff tank 
illustrated in the accompanying sketch 
may be regarded as the acme of refine- 
ment in apparatus of the kind. This tank 
is 9 feet long by 4 feet in diameter, has 
concave and convex heads, and is used 
in connection with a plant of five boilers 
in a public building. 

The water blown from the boilers is 
conveyed to the tank by a 3-inch main 
blowoff pipe which enters through the top 
of the shell at a point about 4 feet dis- 
tant from the convex head, and extends 
downward inside the tank to within 10 
inches of the bottom of the shell. The 
water issues from the tank through an 
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In order that the vapor with which the 
upper part of the tank must necessarily 
be filled, when blowing down under full 
boiler pressure, may be condensed quickly, 
a 1¥%-inch pipe, supplied with cold water 
from the city main, and perforated to 
create a spray, is suspended longitudinally 
about 6 inches from the top of the shell. 
As a further precaution against the ac- 
cumulation of steam, a 4-inch bent pipe 
communicating with both the tank and 
catchbasin, rises to the roof of the build- 
ing and affords a means of escape for 
any vapor remaining uncondensed. 

The water of condensation drained 
from engine and steam-pump cylinders, 
exhaust mains, and similar apparatus 
under low pressure, flows by gravity to a 
small receiving tank, whence it is dis- 
charged into the blowoff tank by a 2'%4x 
31%4x2-inch steam pump, the inlet being a 
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To Catchbasin - 


AN ELABORATE 


opening in the center of the concave head, 
and is discharged into the sewer catch- 
basin by a 3-inch pipe. This arrangement 
of the inlet and outlet orifices insures the 
tank remaining half full of water after 
each blowdown, and this water, which 
becomes cool in the interim, is all that 
is supposed to pass into the catchbasin 
at the next blowdown, the idea involved 
being the displacement of the cool water 
already in the tank by the hot water 
blown in from the boilers. It would ap- 
pear, however, that the advantage of a 
comparatively cool discharge into the 
sewer would come much. nearer to being 
realized if the inlet pipe were to ter- 
minate in the connection to the top part 
of the shell, instead of dropping inside, 
and the outlet pipe were likewise to con- 
nect with the shell on top, but with a 
continuation inward, so as to bring the 
outlet orifice about 6 inches from the bot- 
tom of the shell. 





Main Blowoff Pipe 
from Boilers. 


Power, N.Y. 
BLOWOFF TANK 


few inches above the center of the con- 
vex head. 

A bypass for emptying the boilers di- 
rectly into the catchbasin, should occasion 
arise for cutting the tank out of service, 
is also provided. Referring to the sketch, 
it is seen that by closing the angle valve 
in the branch from the blowoff main to 
the tank, and also the valve A in the dis- 
charge pipe from the tank to the catch- 
basin, the tank may be isolated from the 
Lblowoff system; then by opening the valve 
B, direct communication is established 
between the blowoff main and the catch- 
basin. 

The special feature of this blowoff out- 
fit, however, which confers upon it a 
unique place among similar devices, is 
that the tank is designed to enact the 
function of a feed-water heater, provision 
being made in its construction for absorp- 
tion of the heat available’ from the high 
temperature of the contents of the tank 
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during the brief intervals of blowing 
down, and likewise of the comparatively 
inconsequential quantity of heat supplied 
by the low-pressure drains. 

This detail in the working of the ap- 
paratus is obtained by connecting the 
2¥%-inch line of pipe which supplies the 
water for boiler feed to a coil of brass 
pipe of corresponding size, suspended in 
the horizontal plane through the axis of 
the shell, the point of connection being 
in the side of the tank and a few inches 
from the convex head, the water emerg- 
ing from the coil again and passing to 
the regular feed-water heater through a 
24-inch pipe connected adjacent to the 
inlet pipe. The details of construction are 
all shown in the sketch. 





The St. Louis Boiler Ordinance 





The present boiler. ordinance of the 
city of St. Louis, leaves the stipulation of 
pressure entirely to the boiler inspector. 
Some time ago a new inspector attempted 
to enforce a chronologically graduated 
factor of safety, and because it was not 
correct there went up a howl from the 
steam users. The inspector, Mr. Tyrrell, 
resigned his office and the mayor ap- 
pointed a new man, but the council re- 
fused to confirm him so that there is at 
the present time Mr. Reid trying to get 
into the office and ‘cannot and Mr. Tyrrell 
trying to get out of the office and cannot. 
And now comes Councilman Schulz with 
an ordinance to do away with the office 
of Smoke Inspector and to combine the 
office with that of the Boiler Inspector, 
to raise the salary of the consolidated 
office to $3000 per year and to put it 
under the control of the Board of Public 
Improvement. This plan at the time of 
cur latest advices was still. under ad- 
visement. 





The Great Northern Railroad Company 
has almost completed a power plant at 
Chiwaukum, in the Tumwater cajion, 
where it will develop 10,000 horsepower 
with which to operate trains through the 
Cascade tunnel. There are yet great un- 
developed power possibilities along the 
river, probably more than can be utilized 
for many years to come. 

There still remain opportunities to de- 
velop power along the lower Colville 
river, some ‘of which are now in use. 
Large power installations have also been 
made along important streams in other 
parts of the State, particularly west of 
the Cascades. 

West of Puget sound, where the 
Olympic mountains, with snow-capped 
peaks and heavy precipitation (100 inches 
a year), feed many small streams and 
rivers mostly within the national forests, 
some of the streams fall several thou- 
sand feet in their rush to the ocean, af- 
fording many opportunities for power de- 
velopment. 


- —-_ ———-_— —-_eaaen oh fee's Ff 
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Design of Engine to Produce 
Uniform Torque 


By Grorce FENNO 


To everyone familiar with the shape 
and meaning of a steam-engine indicator 
diagram, it is evident that the thrust 
given to the piston, by the steam, varies 
considerably throughout the stroke. Dur- 
ing admission, the pressure is maximum; 
after cutoff, the pressure gradually falls 
and finally becomes negative at the end 
of the stroke, because the steam at the 
other side of the piston is being com- 
pressed. If the engine has only one cyl- 
inder, it is evident that this varying force 
on the piston produces a fluctuating turn- 
ing force at the crank pin. At the begin- 
ning of the stroke the force urging the 
piston forward is high, but the force 
tending to turn the crank, or the tan- 
gential force, is extremely low, as the 
crank is only slightly off center and most 
ofthe thrust given by the piston is expended 
in pushing directly against the bearings. 
These changes in tangential effort tend 
to vary the speed of rotation for differ- 
ent positions of the crank pin. 

In one-cylinder engines the only way to 
prevent the variations in speed from be- 
coming excessive is to use a heavy fly- 
wheel, which stores energy when the 
thrust is high and gives it out when the 
thrust is low. The fact 
moment varies with the change of steam 
pressure in the cylinder, and at the same 
time with the angle that the connecting 
rod makes with the line of centers, 
renders it a complicated problem to fore- 
see what the resultant tangential effort 
will be for any particular engine. 

In the tandem-compound both pistons 


that the turning 
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FIG. I. 


are on the sanie rod, and move together. 
A little thought will show that as both 
pistons are always moving in the same 
direction, there will be an enormous 
thrust delivered at the beginning of the 
stroke when both are receiving maximum 
steam pressure. After the point of cut- 
off, the steam expands in both cylinders, 
the thrust gradually falls off until it 
reaches zero and then becomes negative 
due to high compression necessary with 
the high speed commonly used in con- 
nection with small-sized units. 

In the angle-type engine, the low-pres- 
sure cylinder is placed vertically on the 
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same bedplate with the high pressure and 
at 90 degrees to it. In this case it will 
be seen that the maximum thrust, due to 
the admission of steam to the low-pres- 
sure cylinder, does not occur until after 
the high-pressure piston has completed 
half stroke, and the pressure is rapidly 
falling off. Then maximum pressure oc- 
curs in the low-pressure cylinder and 
after steam is again admitted to the other 
side of the high-pressure piston, and so 
on. 

The four indicator diagrams in Fig. 1 
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FIG. 2. 


are from a compound engine and the 
same diagrams were used in calculating 
both curves of Fig. 2. 

The positions of the diagrams in Fig. 
I represent the events as they occur in 
a tandem engine. Curve A, Fig. 2, was 
plotted from the diagrams in this posi- 
tion. The ordinates for each diagram were 
taken for every 15 degrees passed through 
by the crank and multiplied by the cor- 
responding piston The sum of 
these two gives actual pounds thrust on 
the piston. This was then corrected for 
angularity of connecting rod, so that of 
the total thrust, only that portion was 
plotted which tends to push the pin in a 
circular path. 

With the tandem engine, the tangential 


areas. 
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DIAGRAMS FROM WHICH CRANK FFFORT CURVES WERE CALCULATED 


force delivered to the crank pin at first 
rises very rapidly, then quickly falls to 
zero and when the crank has _ turned 
through an angle of approximately 150 
degrees or is very nearly at the end of 
one stroke, the force becomes negative. 
This is due to the fact that the steam 
pressure is rapidly becoming lower while 
the steam on the other side of both pis- 
tons is being compressed, hence, at this 
point, instead of the pistons tending to 
drive the pin forward they become a drag 
and have to be carried to the end of the 
stroke -by the inertia stored in the fly- 
wheel. 
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Curve B shows the crank effort from 
an angle-compound engine. Here the 
low-pressure diagrams are moved for- 
ward 90 degrees and the tangential ef- 
forts were calculated separately for each 
cylinder for every 15 degrees and then 
added together. The remarkable thing 
about this curve is its extreme flatness 
which shows how small the variation in 
turning moment is in this engine. 

In these curves the modifying effects 
of friction, and inertia of reciprocating 
parts have been neglected, in order not to 
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complicate the 
fects of inertia 
tion, the 
still more 
pound engine, as the masses moving in 
the smaller and the 
fact that they are separated 90 degrees 


problem, but had the ef- 
been taken into considera- 
would have 


results shown up 


favorably to the angle-com- 
same direction are 
’ . . . . 

allows of perfect balancing, which is im- 
possible with either the tandem or cross- 
compound construction. 

The line of 
was 


average tangential effort 

the force diagram by 
means of a planimeter and was found 
to be the same for both engines, showing 
that the total amount of energy delivered 
by both is the This line is at 
the top of the shaded area and represents 
the 


located in 


same, 


continuous pressure necessary to 
carry a given load; now when this nec- 
essary crank-pin pressure is exceeded in 
one part of a revolution there must be a 
corresponding deficiency in another part. 
From curve A it is that the turn- 
ing pressure on the crank pin of a tandem 


seen 


engine, rises greatly above the average 
amount and 


falls not only to zero but becomes nega- 


twice in every revolution 
tive due to the compression at the end 
of the stroke. The only practiéal way to 
try and smooth out the turning moment 
delivered by one of these engines is to 
use a heavy flywheel which takes the ex- 
cess energy represented. by the area of 
one peak of the curve above the line of 
average and carries it over to 
fill in the deficiency represented by the 
valley in the next portion of the curve. 


pressure 





A gasolene engine having a compres- 
sion pressure of 70 pounds that other- 
wise is well suited to the economical use 
of denatured alcohol as gasolene, will, 
when using the alcohol, have an avail- 
able horsepower about Io per cent. great- 
er than when using gasolene. 
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Steam Driven Auxiliaries 


As evidenced by discussions at the re- 
cent meetings of the American Society 
of Mechanical Engineers, considerable in- 
terest attaches to the use of small steam 
turbines, particularly for power-station 
auxiliaries. While such use is to be com- 
mended in many cases, there are limita- 
tions which will not escape the attention 
of careful power-plant designers. 

It is ordinarily assumed that inasmuch 
as the heat of the exhaust from steam- 
driven auxiliaries is returned to the boiler 
through the feed-water heater, the econ- 
omy of the auxiliaries is not a prime 
factor. _While from the standpoint of 
economy, the use of turbine-driven auxil- 
iaries will be sanctioned in our mammoth 
power stations, the same reasoning will 
limit them in many stations of smaller 
size; in large plants the amount of ex- 
haust steam may be well within the ca- 
pacity of the feed-water heater, but in 
the smaller stations, based on economies 
now reported, and under prevailing con- 
ditions, there will likely be at all loads 
an appreciable waste of the auxiliary ex- 
haust steam. 

If for purpose of this argument, 200 
degrees Fahrenheit be set as a maximum 
temperature practically obtainable in feed- 
water heaters when exhausting at atmo- 
spheric pressure, the amount of heat 
which can be economically utilized in 
the feed-water heater will be measured 
by the difference between 200 degrees and 
the hotwell temperature. In our mam- 
moth central stations where cold water is 
available and high vacuum is maintained, 
the air-pump discharge or hotwell pump 
temperature is as low as 100 degrees 
‘ahrenheit, and frequently considerably 
less. In many small plants either with 
engines or turbines, such high vacuums 
are not maintained, resulting in a con- 
sider rably higher temperature of feed 
water entering the heater. Hence, we 
have in large stations the advantage of a 
greater economy of auxiliary apparatus 
and a considerable range of temperature 
rise in the feed-water heater; in the 
smaller plants we have not only the 
greater relative steam consumption of 
auxiliaries but also a decreased range of 
possible temperature rise in the feed- 
water heater. 

In inland plants, where the absence 
of ocean or river water necessitates the 
use of cooling towers, the additional head 
imposed on the circulating pump greatly 
increases the power required, and conse- 
quently the steam consumption of auxil- 
iaries makes the economy of auxiliaries 
of increasing importance. In small plants 
operating with cooling towers, there could 
easily result a steam consumption of 
auxiliaries greater than the decreased 
steam consumption of the prime mover 
due to the vacuum attained; again, in 
cooling tower plants, the vacuum is usual- 
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ly at a minimum, the temperature of 
feed water entering the feed-water heater 
consequently a maximum, and the pos- 
sible rise of temperature within the heat- 
er a minimum, all these factors necessi- 
tating the greatest economy of auxiliaries. 

With constant speed auxiliaries, par- 
ticularly driving centrifugal circulating 
pumps, it is necessary to provide a speed 
suitable for the maximum head require- 
ments; and plants subject to variation in 
temperature of circulating water through 
the seasons of the year, and to possible 
variation in head due to this quantity of 
water, and also due to possible clogging 
of condensers by silt or marine growth, 
it is necessary that the maximum speed 
be determined with great care. When 
the actual head on the circulator is less 
than this maximum, there will usually be 
a waste of power nearly ys -oportional to 
the difference betiteen the working head 
and the maximum head for which the 
pump is designed. It is therefore nec- 
essary to carefully investigate the type of 
governor provided, in the case of a tur- 
bine-driven circulator, to make certain 
that ample speed and power variation can 
be obtained to provide for these extremes. 

The foregoing remarks will apply par- 
ticularly to the operation of plants at 
rated capacity. For the very large plants 
in which a large number of units are pro- 
vided, and operate at or near rated ca- 
pacity, no considerations of fractional 
load running are necessary; but in plants 
of smaller capacity, and with a limited 
number of units, where the units are in 
operation at fractional load the greater 
portion of the time, and frequently at 
very light load, the economy of auxil- 
iaries at fractional loads becomes of in- 
creasing importance. This consideration 
doubtless receives due attention from 
power-plant designers, but has been al- 
most entirely neglected in literature bear- 
ing on this question. It is not far from 
correct to state in a general way, that, 
other conditions being constant, a wide 


‘variation in load on the prime mover 


will require practically a constant hourly 
steam consumption of auxiliaries. If, for 
example, the auxiliary steam consumption 
is ten per cent. of the total feed at 
rated load, then, on this basis, it will be 
about twenty per cent. or less at half 
load, and about forty per cent. or less at 
quarter load, depending on variation in 
economy of the prime mover; while it may 
be possible to economically utilize all of 
the exhaust steam from auxiliaries at 
rated load, the margin of safety will de- 
crease at the lighter loads, the auxiliaries 
becoming more wasteful as the load on 
the unit is reduced. It naturally follows 


that with units subject to wide variation 
in load, it is necessary that the economy 
of the auxiliaries be particularly good in 
order not to waste the exhaust steam at 
the lighter loads, and it is also true that 
these considerations have greatest force 
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when relating to small plants and to 
those subject to: excess head on the cir- 
culating pump, particularly those having 
cooling-tower installations. 

For such _ plants 
critical load, below 
more economical to operate noncondens- 
ing than to attempt to operate condens- 
Whether or not such condition of 
operation is permissible, will depend on 
the character and supply of feed water 
and other practical considerations. 


there is a_ certain 
which it would be 


ing. 





Incompetents at the Throttle 


In every walk of life, whether a pro- 
fession, trade or business, there are incom- 
petent men, and some are so ridiculously 
unfit for the duties they are supposed to 
perform, that it is often wondered how 
the choice was made and why they 
are allowed to remain and take the place 
of men better adapted for the work. Most 
of us know of ministers vy a0 ought to be 
swinging an axe, lawyers who would be 
more of a success as window washers and 
doctors who would be more in their ele- 
ment out on the farm husking popcorn. 
Some of us also know that there are 
many engineers equally incompetent and 
altogether unfit to operate the simplest 
kind of a plant. 

For such a condition there are many 
reasons, and chief of these is the attitude 
of the employer who thinks that anything 
that can open the throttle and make the 
The 
following instance will serve as illustra- 
tion of everyday occurrences in power- 
plant life: 

A factory of large size had a competent 
engineer who felt after four years’ service 
that he was entitled to recognition, and 
justly so. The management could not 
see it that way and were soon busy in 
filling a vacancy in the engine room. In- 
stead of looking around the city for a 
competent man or selecting an engineer 
with good recommendations from those 
who offered their services, the firm went 
into the shop and brought out a wood- 


wheels go around is an engineer. 


worker as the engineer to be. Why? 
Zecause he was a good saw filer and 
besides putting all the saws in_ shape, 


could start ’er an’ stop ’er and thus save 
a man. A short time afterward a new 
Corliss was installed, and the same en- 
gine, which has now been running for 
five years, sounds like a stone crusher. 
Why doesn’t the company put in a bet- 
ter man? Principally because the present 
incumbent is cheap. The dignity and 
prestige which the position affords a man 
chosen from the not cost 
the company anything and is a syrup so 
sweet to the employee that it completely 
removes the bad taste of lower pay. 
sides the company does not see the leak 
in the coal pile so readily as it does the 
fact that the man is willing to work cheap- 
ly—thus the company pays the freight. 
When the management are blamed for 


masses does 


3e- 
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the poor showing made in the plant and 
the damage and delays usually resulting 
from unskilful hands, they think it pre- 
posterous and through their smoked 
glasses cannot see the light. The small 
inducement they offer for a man to work 
from 6:15 in the morning to perhaps 6:30 
at night is no attraction to the competent 
engineer—the man who would save them 
a dozen times over the additional wage 
they would be obliged to, and should, pay 
him. 

In a nutshell the above is the case 
against the employer, but perhaps a shade 
of blame falls on the engineer's side. 
There are men who are paid the price and 
are intelligent and ingenious enough to 
deliver the goods, but they are lazy, and 
when an engineer is unfortunate enough 
to possess this characteristic, like the 
balky mule, there is not much hope of get- 
ting it out of him. 

Then there is another cause for low 
wages, and this is the man who is Jack 
of all trades. He is anything. Advertise 
for a molder, and he is one; for a 
plumber, and he has a “lead-pipe cinch ;” 
or for a carpenter, and he is it. Yes, he 
is an engineer; he cannot be shown any- 
thing about an engine, and he gets the 
job, not because he is competent (he has 
not been examined as to his ability), 
but because he is willing to work cheaply. 

What will remedy these conditions and 
secure proper compensation for competent 
engineers? Suppose all members of the 
craft did organize and establish a scale 
of prices, what would be the result? 
Many of the employers would have noth- 
ing of them, and Bill Corntassel would 
leave his old threshing outfit and get the 
job. This in all probability would con- 
tinue, until about thirty per cent. of the 
places had been filled. The dissatisfied 
ones would feel the ground slipping from 
beneath their feet and would make a 
stampede for the remainder of the jobs, 
at the old price, that would make the 
charge of San Juan hill look like a Sun- 
day afternoon walk. 

In the foregoing it is not intended to 
infer that all engineers are ignorant or 
shiftless, or that all employers are as 
short sighted as it would appear from the 
preceding incident. Far from it. But at 
the same time conditions in many of the 
States are far from what they should be. 
Uniform throughout the 
country, with modifications in the several 
States and municipalities as required by 
local conditions, is the very thing that is 
needed. Strict laws that would be abso- 
Iutely hole proof and graft proof would 
be necessary. Proper enforcement would 
protect the engineer from the competition 
of incompetent men and tend to secure 
him a reasonable compensation far his 
work. It would benefit the employer even 
more and insure him the 


license laws 


services of a 


s . . 
man whose knowledge of engineering had 


been tested. It would be necessary for 
the employee to prove that he is com- 


III! 


petent (and not take his say so) to run 
any given plant and at the same time in- 
sure the safety of life, limb and property 
in its vicinity. Efficient operation, a 
scarcity of mishaps and delays would re- 
pay the employer; better wages would 
be due the engineer, and aside from all 
this the public would be assured of the 
safety it has a right to demand. 

Some States and a large number of 
cities have already passed good license 
laws, but most of these are not uniform 
and some differ so widely as to seriously 
handicap not only the engineer, but manu- 
facturers of power-plant equipment and 
supplies as well. Uniform laws are what 
is needed, and every engineer and every 
user of power should lend his support to 
the movement for their enactment. 


The 


recent 





Fottinger Gear 
In a number a general review 
was given of various devices for extend- 
ing the field for the marine steam tur- 
bine, and to them should be 
hydraulic reducing and 

invented by Dr. FOttinger. 


added a 
reversing gear 
The essential 
feature of this device is the combination 
of a centrifugal pump on the turbine shaft 
and a_ water the propeller 
shaft, with a closed circuit for the water 
so that it passes round and round and 
is changed only to prevent overheating. 
The turbine shaft is immediately ahead 
of the propeller shaft and in line with it, 
so that the pump delivers directly into 
the turbine; the two-stage 
machine with one set of stationary guides 
A reduction in the 
ratio of four and a half to one is readily 
obtained, so that both turbine 
peller may have desirable speeds. 


turbine on 


turbine is a 
between the. stages. 
and 


pro- 


Reverse action of the propeller is ob- 
tained by a duplicate gear of pump and 


turbine on the same shafts, and just 
ahead of the forward-motion gear. In 
this gear the pump delivers water to 


stationary guides which reverses the flow 
and directs the water into a single-stage 
turbine. In any case, the inactive turbine 
runs empty and reversal is obtained by 
water from 


done in 


one set to 
from 


transferring the 
the 
ten to twenty 

A set capable of transmitting 500 horse- 
power was built by the Vulcan Company 
at Stetlin. and tested in the shop and in 
a specialiy built tug-boat. In the shop 
the gear was driven by an electric motor 
friction brake, loads 


other, which can be 


seconds. 


and loaded with a 
being carried up to nearly two hundred 
horsepower. The efficiency remained 
constant at 83 per cent. in the 
shop test and this has been accepted as 
the probable efficiency for all conditions. 
The seventeen per cent. loss of efficiency 
entirely to fluid friction 
and remains in the water, so that a por- 
tion can be saved by passing the feed 
water through the gear from the hotwell 
tc. the boiler. 


nearly 


is due almost 
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Power Plant Machinery and Appliances 


Original Descriptions of Power Devices 
No Manufacturers’ Cuts or Write-ups Used 


MUST BE NEW OR INTERESTING 
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350-Horsepower Silent Chain 
Drive 


By C. M. HAMERSLY 


The Link Belt Company has recently 
constructed at its Philadelphia plant three 
large silent-chain drives which are to 
transmit power for a wiredrawing bench 
at the plant of a large steel company. 

Each drive is to transmit 350 horse- 
power at 10-foot centers, and, as shown in 
Fig. I, consists of a wide-faced pinion 
connected to two large flanged wheels by 
two strands of 2-inch pitch Renold silent 
chain, each strand having a width of 12 
inches. The pinions are to be mounted on 
the armature shafts of motors making 
200 revolutions per minute, giving a 
driven speed of the gears of 65 revolu- 
tions per minute. These pinions were 
made from forged steel, and are about 
16%4 inches in diameter, have 26 teeth, 














with a face of 27 inches, and with a hub 


FIG. 2. GEAR HUB WITH SPRING-COMPENSATING DEVICE 


























FIG. I. 350-HORSEPOWER SILENT CHAIN DRIVE 
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one side 2 inches wide by 1454 inches 
diameter. The bore is 10 inches, the total 
width through the bore 29 inches, the 
weight 850 pounds each. 

The two wheels for each drive are 
mounted side by side. These wheels are 
made of cast iron, are about 76% inches 
in diameter, have 120 teeth, with a face 
of 13% inches, and each weighs 4200 
pounds. Each wheel is provided with 
steel flanges and a special hub arranged 
with a spring-compensating 
shown in Fig. 2. 


device, as 
The object of this device 


is to provide an equalizing factor between, 


the power shaft and the teeth of the 
wheel, so that any unevenness in the rota- 
tion of the power element and consequent 
shock will be absorbed by this device, 
permitting the power to be transmitted 
more evenly. Also if the device to which 
power is applied operates unevenly, then 
the equalizing device will absorb this 
shock and prevent it from being carried 
to the driving mechanism. 

By absorbing shock this device also in- 
creases the life of the drive by prevent- 
ing undue vibration which in time might 
tend to unduly wear the chain and the 
teeth of the wheels. 





Bevis’ and Gibson’s Air Pump 


In the design of pump illustrated here- 
with, the joint invention of R. R. 
of Vyner road, Birkenhead 


Jevis, 
(England) 
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bucket as it nears its lower position, the 
water being led from the lower part of 
the the lower part of the 
pump barrel through a foot valve. The 
air is led by a pipe from the upper part 
of the through 
inlets in the pump barrel which are above 
the bucket, when the latter is in its lower 
position. When the pump bucket descends, 
any air that may have been drawn through 
the inlets into the barrel by the suction 


condenser to 


condenser, air ports or 
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FIG. 2. SHOWING DEFLECTOR 


produced by the previous ascent of the 
bucket, will, under 
so attenuated that 


normal working, be 
it will be forced back 
into the condenser, its pressure being in- 
sufficient to force it through the bucket 
valves. As the down stroke of the buck- 
et is being completed, the water below it 
is forced up through the bucket valves; at 
the same time the air inlets are uncovered, 
and as there is at this point a vacuum 
above the bucket, the air passes into the 
barrel above the bucket through the in- 
lets. 
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FIG. IT. SECTIONAL VIEW OF BEVIS’ AND GIBSON’S AIR PUMP 


and J. H. Gibson, the pump bucket is 
provided with valves through which the 


water is forced on the 


descent of the 


The quantity of water per stroke pass- 
ing into the bottom of the barrel is, in 
properly proportioned pumps of this type, 


very small, and it follows that, in prac- 
a. 

tical the the 
space above the bucket through the buck- 


et valves after the bucket passes the air 


working, water passes to 


inlets, whereas the air passes to the space 
thus 
practically kept separate until they meet 


through the air inlets; the two are 
above the bucket; the condensed water is 
therefore not frothed to the 
obtains in air 
pumps and the upper side of the bucket, 
which becomes a so-called “dry-"air pump, 


aérated or 


same extent as usually 


is cooled, flooded, and lubricated by the 
The condensed water is thus dealt 

the this arrangement 
after the ordinary manner, whereas the 


water. 

with by pump in 
air passes into the space above the bucket 
without having to pass through the water 
foot or bucket valves; in 


or the respect 


to the air, the pump acts after the manner 


of the single-valve laboratory type of 
air pump. 
Referring to Fig. 1, A is the pump 


barrel, closed above by the cover B and 
provided with the inlet branch C for water 
and the inlet branch D for air and vapor. 
So far as the water-pviaping action is con- 
the 
that of an ordinary air pump. 
foot 
the bottom of the pump barrel; a bucket 


with 
That is, 
opening toward 


cerned, construction ce mnforms 


there is a valve E 
F with through passages covered by buck- 
et valves G opening upwardly; and a de- 
livery-valve casting 7 with through pass- 
valves J also 


ages covered by delivery 


opening upwardly toward the air and 


water-outlet branch K. The delivery and 
bucket valves are shown of the usual thin 
metallic-disk type with guards L to limit 
their lift, and the foot valve E is shown 
as a flap valve, but any of the suitable 
forms of valve common to apparatus of 
this class may be used. The top of the 
the 
located at the bottom of the dishing so as 


bucket is dished, and bucket valves 
to insure that they shall always be sealed. 
In place of fitting packing round the pump 
number of 
grooves M are provided, in which water 
may lodge and act as a seal. 


H follows the 


the top of the bucket so as to minimize 


bucket, a circumferential 
The head- 
valve casting contour of 
clearance, and the delivery valves are ar- 
ranged at the highest part so as to avoid 
any pockets in which air or vapor might 
be trapped. At N is a lip which retains 
sufficient water to seal the delivery valves. 
The air-iniet branch D extends as a belt 
O round the pump barrel and communi- 
cates with the interior thereof through 
the ports P located just above the lowest 
position of the bucket. The water-inlet 
branch C is connected by the pipe O to 
the lowest part of the condenser R so as 
to withdraw water only; and the air in- 
let branch D is connected by the pipe S to 
a point in the condenser above the water 
air and uncon- 
1, Pig. 2 6 a 
deflector over the air pipe S to prevent 
water from dropping into the latter and 
to prevent uncondensed vapor from short- 


level so as to withdraw 


densed vapor only. At 
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circuiting to it. The combined air- and 
water-outlet branch K delivers into the 
box U, from which the air and the water 
are separately discharged, the former es- 
caping upwardly through the air pipe V, 
and the latter passing downwardly by the 
pipe IV to the feed pump. 

The arrangement possesses the follow- 
ing advantages in addition to those al- 
ready mentioned: No harm can result 
from the momentary flooding of the pump 
nor can the condenser be subjected to un- 
due pressure, as there is always free com- 
munication with the atmosphere through 
the bucket valves. The foot and bucket 
valves need only be large enough to deal 
with the water; no work is wasted in the 
down stroke in compressing air or vapor 
in the pump barrel; and as the air has 
not to force its way through the water 
or the foot and bucket valves, as in an 
air pump of the ordinary-valved bucket 
type, a better vacuum can be attained.— 
The Mechanical Engineer. 





New Direct-Acting Pumping 
Engine 





The pump and pumping engine here- 
with illustrated designed to simplify this 
class of hydraulic apparatus, by applying 





























FIG. I. 


ELEMENTARY FORM OF PUMP 
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the pressure from the engine cylinder di- 
rectly to the water to be pumped. 

In Fig. 1 the pump is illustrated in its 
elementary form. It is composed of an 
air chamber A, vertical water cylinder B, 
intake check valve C and discharge check 
valve D, together with the delivery pipes 
E and F. The air chamber (which is 
alternately compression and vacuum) is 
rade concentric with the pipe B by an 
extension downward into the chamber A 
of the tube G. 

Assuming that water has been poured 
into the top of the pipe B until it has, by 
passing through the valve D, reached the 
level IV W, its gravity has compressed the 
ait contained in the recess H surrounding 
the tube G somewhat so it will hold the 
water, as shown at X X. The valve D 
is unnecessary for the operation of the 
pump except when pumping against heads. 
It will deliver water in quantity as high 
as the pipe B is carried without this valve. 

If the finger is inserted at the 
point J so as momentarily to lift the clap- 
per of the valve from its seat, the valve 
will be heard to click when the finger is 
followed immediately by a 
second click, having apparently opened it- 
self, and if the hand is wet and held over 


removed, 
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FIG. 2. SECTIONAL VIEW OF PUMP AND 


PIPES 
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I before the second click can occur a 
considerable will be felt. Sim- 
ultaneous with this action water will rise 
above the line I” WV in both pipes, over- 
flowing at the top of R, and in greater 
quantity at S. 

The efficiency of the pump, both for 


suction 

















FIG. 3. PUMP ATTACHED TO A GAS ENGINE 
suction and delivery, increases in a di- 
rect ratio to the hight of the column of 
water in the pipe B and the pressure ex- 
erted at R. The air chamber must also 
be reasonably proportioned to both to ob 
tain the best results. 

The interiors of the piping B and the 
pump are shown in the sectional view, Fig. 
2. The pressure from the engine cylinder 
is delivered to the top of the pump 
through the pipe M, by a valve in the 
cylinder head, operated by the same de 
vice that opens the exhaust valve of the 
engine. This opening from the cylinder 
has an area equal to about 1/28 the area 
of the bottom of the tube G in the pump. 
The purpose of this is to slow down and 
prevent shock to the column of 
in the pipe P. 


water 


The fluid in the pipe L is a water pis- 
ton, which may be seen in the gage glass 
on the pipe P, as it fluctuates up and 
down synchronously with the explosions 
in the engine cylinder. The pressure is 
applied through the pipe M, or released 
through the pipe L, by the opening of 
valve K by the eccentric operating the 
engine exhaust valve, after it has turned 
two cycles, giving the hot gas ample time 
te expand fully and use all the power that 
is in it to drive down the water piston 
ir the pipe P, or water cylinder. 

By comparing Fig. 2 with Fig. 3 the 
lecation of the different parts can be 
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readily seen, and the part they take in the 
operation of the unit. 

In Fig. 2 the top of the pipe P, or water 
cylinder, is shown crowned with a float 
chamber A which, however, has nothing 
to do with the operation of the pump at 
low pressures, but when pumping against 
heads the suction so far exceeds the de- 
livery as to require some means of cut- 
ting it off, and also, should the valve D 
leak, to prevent water from gaining ac- 
cess to the engine cylinder. The con- 
struction throughout is such that there are 
ne conditions under water can 
reach the engine cylinder, it is claimed, 
and should these pumps be operated by 
steam from a boiler direct, by exhaust 
pressure, or by taking the power directly 
from the cylinder of internal-combustion 
engines, none of the pressure fluid goes 


which 


The pres- 
with 


with the water being pumped. 
sure fluid does not come in contact 
the water being pumped, but only with 
the upper end of the column of air in 
the water cylinder. 

In pressure pumping against heads, as 
the resistance of the valve D.increases the 
water will rise up in the water cylinder 


and when it enters the chamber 4 lift 
the float B, causing the valve C to seat 
at D. Thereafter no matter what the 


kead is, the vacuum in chamber H can- 
not act to throw the until it 
has fallen sufficiently in the water cyl 
inder to cause the float to draw the valve 


water up 


from its seat. 

The valve, of course, unseats at every 
pressure impulse, and instantly closes. The 
extent to which the water cylinder will 
press the float upward can be governed 
by the design of the air chamber so as 
to render it incapable of throwing the 
column of water up with such force as 
to interfere with the delivered 
from the engine cylinder too much. The 
pipe M is provided with a globe valve 
close to the cylinder, which may be seen 
in Fig. 3, just above the name plate on 


power 


the engine cylinder. 

The valve which delivers the pressure 
tc this pipe is of the poppet type, being 
held closed by a strong spring. In op- 
eration the pipe M gets hot, and 
water that should pass C D is promptly 
blown out by the steam. 

The pressure is applied to the pump 
shortly after the piston of the engine be- 
gins its downward stroke, and is, there- 
fore, destitute of the shock that 
occur if this applicatidn were made im- 
mediately after the spark had fired the 
charge. 

The poppet valve closes shortly before 
the piston reaches the bottom of its travel, 
and before the main exhaust valve of the 
engine opens, the hot and expanding gases 
being held to the work while the engine 
is exhausting, and released just before 
the suction stroke begins, thus completing 
the two cycles. 

All of the power derived from the 
explosion is applied to the pump, except 


any 


would 


POWER AND THE ENGINEER. 


the small amount required to keep the en- 
gine in motion, this being expended in 
drawing in the compressing it 
and operating the hammer-sparking de- 
vice. 


charge, 


The valve K opens at every revolution 
of the engine in low-pressure pumping, 
so that should there be any valve leakage 
during compression of the 
charge it cannot interfere with the rising 
column of water in the water cylinder. 

Under certain circumstances in high- 
pressure pumping this valve K remains 
closed for two cycles, being controlled by 
the pressure governor which operates on 


explosive 


a branch from the main delivery pipe, 
and is so adjusted as to unify small dif- 
ferences due to the sinking and _ rising 


of the water supply, varying strength of 
It also always closes 
stroke 
the unit is pumping against high heads. 


the explosions, ete. 
during the engine suction when 
In starting to pump from a well or 
the far 


lew the pump there must be some means 


where source of supply is be- 
for drawing the water up so the valve N 
can hold it until it reaches the end of the 
tube G in the pump. 
the pipe L is connected directly to the en 
gine cylinder; a globe valve is fitted to 
a short nipple in the cylinder head so that 
this pipe may be closed should occasion 


To accomplish this 


demand. In starting, this valve is open 
while the globe valve leading to the 
pump on the pressure pipe is closed 
Water may now be raised from below 


the pump, and as soon as it appears in 
the gage glass on the water cylinder the 
be left 
is exerted by the 


valve is closed, or may open, as 


thereafter no suction 
cylinder, it being cut out by the suction 
governor, all of the suction power being 
within the pump itself, and derived from 
the repeated blows administered from the 
engine cylinder. 

The pressure governor may be seen in 
Fig. 3 just back of the float chamber 
behind the pressure pipe M, and is so 
that the float fail to 
work it is still impossible for water to 
reach the cylinder through the auxiliary 
suction pipe, as the governor will keep 
the valve K closed. 


and 


arranged should 


In order to use as completely as pos- 
sible all of the energy developed by the 
fuel, a turbine is employed which takes 
the place of one of the engine flywheels, 
and utilizes the remainder of the power 
as it comes from the engine-exhaust valve. 
This turbine has shown an efficiency of 
about 20 per cent., it is said, when used 
independently of the pump, and_ besides 
its function of converting the remainder 
of the heat into power, 
silences the noise of the exhaust. 

The supplementary exhaust from the 
pump is carried by a pipe into the ex- 
pansion chamber of the turbine, as shown 
in Fig. 3, and delivers more or less steam 
derived from the pump into direct con- 
tact with the lighter exhaust gases as they 
issue from the engine cylinder, increasing 


it completely 


IIIS 


their velocity before striking the turbine. 

After the unit is started the suction of 
the cylinder for its charge is not inter- 
fered with, and the compression and firing 
at all. times take place under common 
conditions. This pumping device is the 
invention of George J. Murdock, 33 Wal- 
lace place, Newark, N. J. 





The Heisley Pump Governor 


The accompanying engravings show a 
simple feed-water regulator, which is the 
subject of a recent patent. 
balanced 
Waters 
cylinder is a ground bronze 


It is mounted 
such as is used 
the upper 
piston with 


upon a valve 


with a governor. In 


Water Connection 














Steam 
‘4 


Connection’ 
\ % a D>) 
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Power 


Pipe Tap 


FIG. IT. HEISLEY GOVERNOR IN PART SECTION 


two water 
of this 
pump 


The 
connected to 
that the 
against which the pump is working acts 
the the while the 
steam pressure acts upon its under side. 
When the pump runs too fast, increasing 
the pressure unduly, that pressure on top 
of the valve pushes it toward its seat, 


grooves the 
the 


pressure 


space at 
top piston is 
discharge so 
upon 


top of piston 


restricting the steam supply and slowing 
down the pump. On the other hand, any 
diminution in the water pressure below 
the point at which they are set to bal- 
ance allows the steam pressure to force 
the valve open wider. The weighted lever 
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may be fulcrumed on either side of the A gas and steam vent is provided at 
frame so that the weight will aid either highest point of the curved trunk, as 
the steam or water pressure, as the case at D, and suitably stayed from the boiler 
may require. It is handled by the Roché _ top. 
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cylinder to break the vacuum, but which 
prevents the steam from escaping. 

The valve inlet connected to the 
tube B, on the end of which is placed a 


is 

















on 


Da YY 







































































The chamber B is made in convenient 
lengths to pass through a manhole and is 
proportioned to the evaporative capacity 
of the boiler, so that the quantity of feed 
water will allow sufficient time to complete 
the The illustration 
shows the device as applied to an Eng- 
It is manufac- 

tor Osborne 














softening process. 


FIG. 2. HEISLEY PUMP GOVERNOR 


lish type of steam boiler. 
tured E.. M. 
road, Essex, England. 


Engineering Company, 812 


street, Philadelphia, Penn. 


Washington 


by Ginders, 








Ginders Scale Eliminator Bollinckx Safety Device for Con- 


| densing Engines 
In the Ginders scale eliminator the feed —— 
water enters through the connection A, in 
which a small proportion of reagent has 
previously been added. It then 
into the chamber B, where under the in- 
fluence of the heat and pressure carbonic- 
acid gas is liberated and the scale-form- 
ing salts in solution are said to be pre- 
cipitated upon the bottom of the chamber. 
The water out of the chamber 
through a slot in the top of the diaphragm 
C and thence through the descending feed 
pipe E and bell mouth J to the neighbor- 
hood of the boiler blowoff H. Phe office 
of the bell mouth J is to reduce the final 
velocity of the feed water and permit de- 
posits of refractory sulphates in still water 
over the boiler blowoff; the quantity re- 
maining at this stage is exceedingly small, 
it is claimed. 


A safety device for condensing engines, 
to prevent damage due to water coming 


PasseS hack into the cylinder from the condenser 


G— 
Detail of Apparatus 






passes 
Cylinder 
E 





\ 


\ 


for operating Gate C -~ 





GINDERS SCALE 


Power, N.Y. 


ELIMINATOR 


check C, which prevents the air from en- 
tering. It is necessary to provide means 
for opening the gate C at the desired 
moment to allow the air to enter the tube 
and cylinder in order to break the vac- 
uum. This is accomplished by a piston D, 
which remains raised by the vacuum, and 
falls as soon as air is introduced 
into the cylinder £, in which it works. 


which 


For the purpose of admitting air, a 
small valve G is raised, by means of the 
governor, when it is at such a high point 
that steam is not admitted to the cylinder, 
due to the valve not hooking up. This 
valve is also raised when for any cause 
the governor stops or falls to its lowest 
position, thus preventing the entrance of 
steam into the cylinder. This arrangement 
























At the end of the day’s run, or at other 
convenient time, the boiler is blown down 
through AX, the feed shut off at .f and the 
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ters at bell mouth J, ascends the pipe E 
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and, taking the outer curve of the trunk, THE BOLLINCKX SAFETY DEVICE ATTACHED TO AN ENGINE 
lifts the check valves in the diaphragm C 
and so scours out the bottom of chamber is illustrated and described herewith. At is especially advantageous for single-cyl- 


B, carrying away the deposited mud 
through the cock and pipe / to the drain. 


each end of the cylinder a valve 4 is 


placed, which allows the air to enter the 


inder engines. 
In the instance of compound engines a 
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valve is placed upon the receiver, and so 
regulated that when the pressure falls 
at least half an atmosphere it rises and 
allows the air to pass into the cylinder, 
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revolves the valve plug one-quarter turn, 
opening a passage in the valve, through 
which the steam flows. 
for that 


When the tubes 


section have been blown clean, 
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ARRANGEMENT OF TUBE-BLOWING DEVICE 
which breaks the vacuum. This device is the cord is again pulled, turning the 


manufactured by H. Bollinckx, Brussels. 





Tube Blowing Device 


When blowing the tube of a Babcock 
& Wilcox, or other type of water-tube 
boiler, it is customary to assign two men 
to do the work, one to handle the blower, 
the other to turn shut off the 
steam. 


on and 
A simple yet effective device for elimi- 
nating the s of man is il- 
lustrated and described in the following: 
This device is in use in the three boiler 
rooms of the Marion plant of the Public 
Service Corporation of New Jersey. It 
is said to be patented, and is the get-up 
of a former employee. The device con- 
sists of a plug valve similar to the one 
shown Tightly fitted to the 
ratchet attachment, the 
pawl, being hung on a pin passing through 
the base of the fork of the lever, which 
is fitted loosely to the valve stem. The 
ratchet is designed with four teeth so that 
with four pulls on the lever, the valve 
plug is turned one complete revolution. 
The general arrangement of the device 
is shown in the cut, where it is attached 
to the pipe supplying the tube 
blower. It will be seen that at each open- 
ing to the tube in the boiler sétting, a 


services one 


enlarged. 


valve stem is a 


steam 


cord is hung which passes up and 
over pulleys, being secured to the 
main cord passing over the pulley 


just above the ratchet lever and attached 
to the same. When the operator starts 
to blow the tube of a he first 
opens the valve on the steam pipe by 
means of the rod. The tube 
blower in this instant is then inserted 
through an opening opposite the tubes to 
be blown and the nearest cord is 
pulled, which lifts the ratchet lever and 


boiler, 


extension 


another turn, thus shutting off 
of steam. 
the 


valve plug 
the supply 
taken to 


The blower can be 


next cleaning space, when 
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again 
the valve, when the next pull on the cord 


the cord is pulled, which 


opens 


closes it. This operation is repeated at 


the remaining cleaning places. 





Gardner Rix Air Compressor 


The 
air 


Gardner-Rix vertical high-speed 
“i. 


Some 


compressor, known as type 
illustrated and described herewith. 
of the special features commendable in 
this type of compressor are as follows: 
Air is admitted through an annular port 
in the air cylinder, located at the lower 
end of the The 
sizes have no inlet valve, but larger sizes 
The 
air piston is of the trunk pattern, equipped 
with 


piston travel. smaller 


have inlet valves in the air piston. 


spring rings, and is  single-acting, 


compressing the air on the upward stroke 
only. The discharge valve is a flat cast 
ing and seats on the top end of the cyl 
inder. The air piston completely fills the 
cylinder on each upward stroke, so that 
there is the highest 


attained, it is 


no clearance and 
volumetric 
claimed. 


The 


efficiency is 


frame and crankease are fitted with 

















GARDNER RIX 


AIR 


COMPRESSOR 
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convenient handhole plates, otf opposite 
sides, for access to the connecting-rod 
boxes, in which are fitted glass bull’s- 
eyes so that the operator may look into 
the interior and observe the oil level and 
the oil splash. The lower part of the 
crankcase is filled with oil to such a hight 
that the agitator on the crank disk dips 
into the oil at every revolution, splashing 
it to every part of the crankcase and lubri- 
cating every part of the machine so 
thoroughly that grease cups and _ lubri- 
cators are dispensed with. 

The design shown is of the duplex type 
“H,” which is practically two single-cyl- 
inder machines mounted side by side on a 
common crank base and coupled to one 
double-stroke crank shaft. This machine 
can be belt-driven or direct-connected to 
an electric motor, or a gasolene or steam 
engine. It is built by the Gardner Gov- 
ernor Company, Quincy, III. 


The Heseltine Peat Process 





By NorMAN B. BEASLEY 


According to Prof. Charles A. Davis, 
peat expert of the United States Geo- 
logical Survey, Philip Heseltine, of 
Detroit, Mich., has devised a_ process 
which makes peat a commercial fuel. 
Professor Davis’s indorsement was given 
after he had made several trips to the 
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able, light in weight, easy to manipulate 
and to move, to be operated with little 
power and with any kind of power, free 
from wheels, countershafts and gears, 
and one that could be mechanically set 
to deal with the majority of the differ- 
ent kinds and grades of peat as found in 
peat beds in America; also that the 
process must be one that could be carried 
out by three or four men. 

With the Heseltine process the hand- 
ling and rehandling of the molds on the 
dry bed or dry racks, commonly con- 
sidered indispensable, is said to be elimi- 
nated; in fact, the process differs in al- 
most every respect from any other pro- 
cess that has even been tried or is now 
in use in that it thoroughly disintegrates 
every tissue and cellular structure of 
virgin peat, freeing the colloidal sub- 
stances, which are forced into a solution 
together with crude chemicals, prevent- 
ing a precipitate, and leaving all the fuel 
substances unchanged. 

Briefly the process is this: The peat is 
dug by a mechanical digger and delivered 
to a mechanical feeder, which, in turn, 
automatically supplies the machine; the 
machine delivers through a flexible tube 
to the drying bed. The machine com- 
pletes in a single operation the trans- 
formation of peat from its original state 
to a semi-liquid mass. It is then spread 
to a thickness of 3% inches on the drying 
bed. A mechanical marker marks it into 
blocks 3% inches wide and it is left in 
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this total period of fourteen days is suffi- 
cient to prepare the peat. When ready 
fcr shipment, the fuel carries 20 per cent. 
of moisture and in this state makes an 
excellent fuel, especially. for gas produc- 
ers. it is then in perfect form for ship- 
ment and it can be taken any distance 
without fear of crumbling or breaking. 

Only five or six men are required to 
cperate the plant, whereas the European 
process requires from 13 to 20. 

The dry bed is divided into sections 
each 4x8 feet and is 3 inches deep. 
In the dry bed is one of the important 
features of the equipment. At the end 
of every seven days a conveyer picks up 
the peat fuel and deposits it in crates. 
In inclement weather the drying beds 
are covered with canvas; theyeare also 
protected from moisture at night in a 
like manner. 

The machine is simple in design and 
easy to operate; one having a capacity 
of 50 tons of finished fuel per day of 
10 hours weighs only 1260 pounds, and 
the necessary machinery to make a com- 
plete operating unit, including power, 
digger, trucks, frame, water tank, etc., 
aggregates 4000 pounds. 





The New Zealand government has re- 
cently subsidized to the extent of $75,000 
a large hydroelectric mining scheme on 
the west coast of the South island. A 
plant has been installed at a cost of 
$250,000. 
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EQUIPMENT FOR WORKING THE HESELTINE PEAT PROCESS 


Heseltine plant, in Bancroft, Mich., and 
there viewed the workings of the system. 
A few years ago Philip Heseltine realized 
that the only means that would be prac- 
tical for converting peat into fuel in this 
country would be a machine simple in 
construction, inexpensive to build, dur- 


the bed seven days. At the end of this 
period it is lifted and dumped into crates 
10 feet long, 18 inches wide and 4o inches 
high, where it is left seven days more; 
it is then in fit shape for shipment. In 
ordinary weather, such as is common to 
the northern States of the United States, 


The department of mining engineering 
of the University of Illinois has recently 
issued a circular descriptive of the course 
in mining engineering lately established 
at the university. This circular can be 
obtained by applying to the registrar of 
the university, Urbana, Illinois. 
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Boston Meeting of the Mechanical 
Engineers 


On Friday evening,»December 17, the 
engineers of Boston and vicinity as- 
sembled at the call of the committee ap- 
pointed by the local members of the 
American Society of Mechanical Engi- 
neers, to discuss the effect of superheated 
steam cn cast iron and steel. Papers 
were ‘itted by Prof. Ira M. Hollis, 
of Harvar1 University; Prof. Edward F. 
Miller, ef the Massachusetts Institute of 
Technolcry, ard S. Mann, of 


subr 


Arthur 


Schenecta:ty, N. Y. The papers were dis- 
cussed by the engineers of large con- 
struction and operating companies, who. 


have had experience with fittings of dif- 
ferent kinds when used with superheated 
steam, by piping specialists, by the repre- 
sentatives of superheater manufacturers, 
and in fact, from all points of view. The 
entire syxzposium will be presented in an 
early issue. 
The January 
Friday evening, 
the form of a reception, 
plimentary dinner to the new president 
of the American Society of Mechanical 
Engineers, George Westinghouse, and 
the other officers. Special efforts will be 
made to make the date a red-letter day 
in the engineering history of New Eng- 


mecting will be held on 
January 21, and will take 


perhaps a com- 


land. The codperation of the Boston So- 
ciety of Civil Engineers and the local 
members of the American Institute of 


Electrical Engineers will be enlisted, and 
the presidents of these societies will be 
prominently jdentified with the proceed- 


ings. 





Society Notes 


On Tuesday evening, December 14, P. 
H. McCarthy of the Federal Furnace 
League, delivered lecture on “Heating 
and Ventilating by the Warm Air Fur- 
nace,” the Modern Club 
of Brooklyn. There were several promi- 
nent heating and ventilating 
present and a lively 
the lecture. 

The fifteenth annual smoker of Steven- 
son Association No. 44, N. A. S. E., was 
held in their rooms, 2126 Broadway, New 
York City, Saturday evening, December 
18. Several hundred members and their 
friends an interesting program 
lasting several hours. Refreshments were 
served at intervals and pipes and tobacco 


before Science 
engineers 


discussion followed 


enjoyed 


provided for everybody. 

The spacious meeting rooms of Brook- 
No. N. A.’ S. E., of 
Brooklyn, N. Y., were comfortably filled 
by members and friends Wednesday 
evening, December 15, to enjoy the annual 
smoker of this prosperous organization. 
In the audience were many visitors from 
sister associations, among them being 
National President W. J. Reynolds and 
Past National Secretary “Bill” Cronley, 


lyn Association 


on 
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both of whom made brief and appropriate 
addresses. The “Bunch” furnished the 
entertainment. Refreshments were served 


at intervals. 

Phoenix Association No. 24, N. A. S. 
E., of New York City, held its annual 
invitation smoker on the evening of 


December 14. After a short regular meet- 
ing of the association at the rooms in 
the German Masonic Temple building, on 
East Fifteenth street, the assemblage was 
invited to the lecture room, where all 
arrangements had been completed for a 
happy time. The “Bunch” furnished the 
entertainment. The attendance was large 
as is the case at the Phoenix 
social gatherings. Up to midnight there 
“something doing,” and good 
and drink were constantly 


always 


was always 
things to eat 
in evidence. 
No. 9, N. A. 
held a gala 
14, to cele- 
new hall 
rooms are 


Hutchinson Association, 
S. E., of Hutchinson, Kan., 
night on Tuesday, December 
brate its first meeting in the 
in the Coliseum hotel. The 
admirably adapted for the purposes of the 
association. A vote of thanks was 
tendered to F. A. Manda, the proprietor 
of the hotel, who donates the use of the 
hall every Wednesday evening when the 
meetings of the organization will be held. 


A series of lectures interesting to engi- 
neers will be given during the season. 


Many of the prominent engineers of the 
the - festivities 


city were present to enjoy 

f the house warming. 

On Tuesday evening, December 21, 
George A. Orrok delivered an illustrated 
lecture before the Modern Science Club, 
of Brooklyn, on the subject of sur- 
face condensers. The subject was first 
treated historically, and many of the 
views of long since obsolete condensing 
systems were discussed with intense in- 


terest by those present. Closing the il- 
lustrated portion of the talk with views 
of installations of large 
size, Orrok called attention the 
amount of heat transmission 


being accomplished 


several recent 
Mr. 
increasing 
that 
surface condensers as a result of a wider 
knowledge the part of the designer 
and improvement in mechanical construc- 


to 


is in modern 


on 


tion. In the earlier days of surface con- 
densers the transference of 100 B.t.u. 
per hour per square foot for each de- 


gree of temperature difference was con- 
sidered good practice, while now a trans- 
fer of 750 B.t.u. per hour under the same 
conditions of difference 
not uncommon, and that a_ transfer 
1200 B.t.u. had been 
plished in some instances. 
that in the near future every 
face-condenser , builder would guarantee 
of tooo B.t.u. per hour per 


is 
of 


accom- 


temperature 
per hour 
He expected 
very sur- 


a transfer 


square foot of cooling surface for each 
degree of temperature difference. The 
lecture was followed by a lively discus- 


sion of the various details of condenser 


construction, management and upkeep. 









Engineering Societies 


AMERICAN SOCIETY OF MECHANICAL 
ENGINEERS 
Pres., Jesse M. Smith, New York, N. Y.; 
sec., Calvin W. Rice, Engineering building; 
29 West 39th St., New York. Monthly meet- 
ings in New York City. Spring meeeting at 
Atlantic City, about June 1; exact date later. 


NATIONAL ELECTRIC LIGHT 
ASSOCLATION 


Pres., Wm. C. L. Eglin, Philadelphia, Pa.; 
sec. and treas., John F. Gilchrist, 139 Adams 
St., Chicago, Ill. Association headquarters, 29 


W. Thirty -ninth B., New York. 





ENGINEERS’ CLUB OF PHILADELPHIA 
Pres., W. P. Dallett; sec., W. P. Taylor, 
1317 Spruce St. Regular meetings Ist and 3d 


Saturdays. 


AMERIC aa SOCIETY OF NAVAL 


sINEERS 
Navy Dept., Washington, D. C. Pres., Rear 
Admiral John K. Barton (retired) U. 8. N.; 
me. on treas., Lieutenant Henry C. Dinger, 


AMERICAN BOILER MANUFACTURERS’ 
ASSOCIATION 

D. Meier, 11 Broadway, 

Farasey, Cleveland, O. 


SOCIETY 


‘Pres., E. 
sec., 3. DD. 


New York; 


WESTERN OF ENGINEERS 


Pres., Andrews Allen; sec., J. H. Warder, 
1737 Monadnock Bloc k, ‘Chicago, Ill. 
ENGINEE Re SOCIETY OF WESTERN 
ENNSYLVANIA 
Pres., inn T. Barnsley; sec., E. K. Hiles, 
803 Fulton building, Pittsburg, Pa. Meetings 


Ist and 3d Tuesdays. 


INSTITUTE OF ELECTRICAL 
ENGINEERS 


AMERICAN 


Pres., Louis A. Ferguson; sec., Ralph W. 
Pope, 33 W. ‘Thirty-ninth St., New York. Meet- 
ings monthly, excepting July and August. 


ENGINE a ILDERS'’ ASSOCIATION OF 
HE UNITED STATES 

Pres., A. . Merriam, Oswego, N. Y.; sec., 
C. H. Sembower, Reading, Pa. 

UNIVERSAL pe AFTSMEN COUNCIL OF 

NGINEERS 

Grand Worthy “Chief, W. S. Cadwell, Chi- 
cago, Ill.; see., Thomas Il. Jones, 244 Eighth 
street, N. E., Ww ashington, DP. Cc. Next con 
vention, Buffalo, N. August, 1910. 


ASSOCIATION OF STATION- 
ARY ENGINEERS 
William J. Reynolds, Hoboken, N. J.: 
Raven, 525 Manhattan building, 
Next convention, Rochester, 
1910. 


AMERICAN eee OF STEAM ENGI- 
Ss 


ui 


NATIONAL 


l’res., 
sec., IF. 
( hie ago, Ill. 
N. September, 


Frederick Markoe, Phila- 
William S. Wetz- 
Philadelphia, Pa. 
1., June, 1910. 


Engr., 
Supr. Cor. Engr., 
Forty-fourth St., 
Philadelphia, I 


Supr. Chief 
delphia, Pa.; 
ler, 753 N. 
Next convention, 


OHIO SOCIETY OF MECHANICAL, ELEC- 
TRICAL AND STEAM ENGINEERS 
Pres... O. F. Rabbe: sec. and treas., Prof. 
F. E. Sanborn, Ohio State University, Colum 
bus, Ohio. 


MASTER STEAM BOILER MAKERS’ ASSO- 
CIATIO 


Geo. M. Clark, 
Ill. 


J. H. Smyth; sec., 1337 


Ave., Chicago, 


Pres., 
N. Maplewood 





INTERNATIONAL UNION OF STEAM 
ENGINEERS 


Pres., Matt. Comerford; sec., Robert A. McKee, 
Peoria, Ill. Next convention, Denver, Colo., 
September, 1910. 

NATIONAL DISTRICT HEATING AS- 

SOCIATION. 

Pres.. A. C. Rogers, Toledo, O.; sec. and 
treas., D. L. Gaskill, Greenville, O. 
NATIONAL MARINE ENGINEERS BENE- 

FICIAL ASSOCIATION. 

Pres., William F. Yates, New York, N. Y.? 
sec., George A. Grubb. 1040 Dakin street, Chi- 
eago, Ill. Next meeting, Washington, nD, ¢ 
January 17-21, 1910. 
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Business Items New Equipment 


The Power Specialty Company has removed The Landstone (Minn.) Creamery Company 
its Boston office to 1031 State Mutual build- will erect a new plant. 
ing, 50 Congress street, Boston, Mass. The Crystal Ice and Light Company, Para- 
The L. J. Wing Manufacturing Company, gould, Ark., will enlarge its plant. 
90 West street, New York, report 116 recent The Tri-City Plate Ice Company, Daven- 


sales of their “Typhoon” turbine blowers. port, Iowa, will erect an addition to its plant. 

The Fitchburg Steam Engine Company, Godfrey & Sons Company, Milwaukee, Wis. 
Fitchburg, Mass., will install two 800- and = yi) establish a creamery at Tomahawk, Wis. 
two 400-horsepower Fitchburg direct-con- 
nected engines in the main building of the 
New York Public Library. 

The Goulds Manufacturing Company have 
been informed by the directors of the Alaska- 
Yukon exposition that their exhibit has been 
awarded metals. This award was the only ; 
one made on pumps of their make and is, The city of Cottage Grove, Ore., is having 
therefore, the highest award at this exposi- Plans prepared for a water-works system to 
cost $100,000. 

A. Endrich & Son, Frankford, Philadelphia, 
Penn., are building a_ three-story addition 
to their brewery. 





The Corn Belt Packing Company’s plant 
at Fort Dodge, Iowa, was burned. It will be 
rebuilt. 

The Massillon (Ohio) Electric and Gas 
Cempany is planning to rebuild its plant on a 
larger scale. 


tion for triplex power pumps. 


The San Francisco office of Allis-Chalmers 
Company has been moved from 599 Mission 
street to the Byron Jackson building, 160 
Second street, in order to accommodate its The Denver (Colo.) Gas and Electric Com- 
increased selling force. The territory is in pany is contemplating the erection of a new 
charge of R. B. Elder, who has been engaged power plant. 
in engineering on the Pacific coast for the The California Ice and Storage Company, 
past fourteen years. Oakland, Cal.. will erect a_ six-story cold- 


- oie sterage building. 
The Lunkenheimer Company, cf Cincinnati, store ling 


Ohio, manufacturers of high-grade engineering The Model Mills Company, Philadelphia, 
specialties, tendered their employees and Penn., is putting up a five-story building at 
families a Thanksgiving dance in one of their Ontario and I streets. 


new factory buildings, on Wednesday evening, The Melbourne Lumber Company, Phila- 
November 24. About 3000 people attended.. delphia, Penn., will make extensive altera- 
An elabowate luncheon was served and every tions in its engine room. 


one present thoroughly enjoyed themselves 


Sealed bids will be received by Henry Hal- 
and vote dthe dance a great success. 


verson, city clerk, Dodgeville, Wis., until 7:80 
The Reeves Pulley Company has recently p-m., January 4, 1910, for the furnishing and 
moved its Chicago office into new and larger erection of either a cypress-wood or steel tank 
quarters at the northeast corner of Clinton 22 feet in diameter by 24 feet high. Plans 
and Monroe streets. This office is under the and specifications on file at the city clerk's 
management of E. (. Winterowd, who was Office, Dodgeville, and at the office of W. G. 
forced by the rapidly increasing demand for Kirchoffer, engineer, 31 Vroman building, 
its power transmission, to enlarge its stock Madison, Wis. 
and increase its facilities. In the new loca- 
tion additional space was secured for this 
purpose, and they are now equipped to not New Catalogs 
only care for emergency calls, but execute all 
orders with the utmost promptness. In ad- 





dition to a large stock of the Reeves wood Baker Valve Company, Minneapolis, Minn. 
split: pulleys, they carry one of the largest Pamphlet. Balanced piston valve. Illus- 
and most complete stocks of power transmis- trated, 2 pages, 4x9 inches. 
sion in the Middle West. Monarch Machine Works, 714 Green avenue, 
: f i eI sooklet. liggi , 
A very interesting booklet entitled, “Prob- Altoona, Tenn. roklet Riggin blowoff 


. = . . valve. Illustrated, 314x6 inches. 
lem of Woolen and Worsted Mill Lubrication Us 


Solved,” has just been issued by the Keystone Waterbury Farrel Foundry and Machine 
Lubricating Company, Department B, Phila- Company, Waterbury, Conn, Catalog. Rivet, 
delphia, Penn. The booklet is approved by bolt and nut machinery, drop presses, foot 
the Lowell Textile School. It contains much and screw presses, hydraulic machinery, ete. 
very useful information for those having the Illustrated, 206 pages, 6x9 inches. 

lubrication of textile machinery under their Crosby Steam Gage and Valve Company 
charge. The text is illustrated with various is sending out an unusually attractive loose- 
types of textile manufacturing machinery leaf folder describing a few of the many re- 
showing just what parts should be lubricated cording instruments of its manufacture. Each 
and what kind of lubricant to use. Engineers individual leaf is devoted to the illustration 
in textile mills will do well to secure a copy of one instrument, is printed only on one 
of this booklet which we understand will be side, and the eleven pages making up the 
sent free on application. folder are inclosed in a cover of neat design. 


December 28, 1909. 


Help Wanted 


Advertisements under this head are in- 
serted for 25 cents per line. About six words 
make a line. 

AGENTS WANTED to sell Buckeye lubri- 
eating compound on a commission basis. 
Buckeye Compound Co., Pittsburg, Penn. 

WANTED-——Thoroughly competent steam 
specialty salesman: one that can sell high- 
grade goods. Address “M. M. Co.,”” Power. 

AN ENGINEER in each town to sell the 
best rocking grate for steam boilers. Write 
Martin Grate Co., 281 Dearborn St., Chicago. 

WANTED—Mechanical and electrical fore- 
man, ga in electric and steam power, 
heat, light and general millwright work; cap- 
able of having complete charge of power plant 
and all machinery with a large manufactur- 
ing company. Box 95, Power. 


Situations Wanted 


Advertisements under this head are itn- 
serted for 25 cents per line. About sia words 
make a line. 

WANTED—Pesition as gas producer erec- 
tor, by machinist who has operated a direct 
current plant. Address “B. T. U.,” Power. 

WANTED—Position as chief or operating 
engineer; have experience and ability in tak- 
ing charge of electric or steam plants. Box 
58, POWER. 

SITUATION WANTED by a gas engineer 
experienced on two and four cycle gas en- 
gines, also on suction and _ pressure _pro- 
ducers and can furnish first-class references. 
Address “C. W. 86,” care POWER. 

WANTED—Position as master mechanic 
for mining company using electric haulage: 
gecd stationary engineer and electrician, pump 
min; understand high speed and Corliss en- 
gines, air compressors: good draftsman; Pa 
cific slope preferred. Box 94, PowEr. 

CHIEF ENGINEER, 40, now with large 
power plant, having 27 men under my charge, 
desires change January 1, 1910; splendid en- 
gineering experience; fully competent to take 
full charge; best of references, and am will- 
ing to go anywhere. Address Box 97, Power, 





Miscellaneous 


Advertisements under this head are in- 
serted for 25 cents per line. About sia words 
make a line. 

PATENTS secured. C. L. Parker, Solicitor 
of Patents, 4 McGill Bldg., Washington, D. C. 

ESTABLISHED New York concern hand- 
ling well known steam specialties, desire ac- 
tive partner with capital to enlarge; unques- 
ticnable honor required. sox 96, POWER. 

ANY FIRM or engineer in charge of a 
steam plant that is troubled with. scale in the 
boilers can get absolutely free, the best indi- 
ecator and reducing wheel made, with velvet- 
lined mahogany case. For particulars, ad- 
dress Great Lakes Chemical Works, Manito- 
woe, Wis. 

The annual meeting of the stockholders of 
the Hill Publishing C ompany, for the election 
of directors for the ensuing year and for the 
transaction of such other business as may 
piloperly come before the meeting, will be held 
at the office of the company, in the Hallen- 
beck building, 497-505 Pearl street, Borough 
of Manhattan, New York City, N. Y., on Tues- 
day, January 25, 1910, at 12 o’clock noon. 

Dated, New York City, December 6, 1909. 

Robert McKean, Secretary. 


For Sale 


Advertisements under this head ere in- 
serted for 25 cents per line. About sie words 
make a jine. 

FOR SALE—20x48 Wheelock engine and 
two 72”x18’ high pressure tubular beilers in 
good condition cheap. Address “Engineer,” 
Sox 2, Station A, Cincinnati, Ohto. 
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